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In  the  preparation  of  these  pages,  obligations  are  hereby  gratefully  and 
fully  acknowledged  to  the  writings  of  many  well-known  Surgeons  in  the 
standard  works  of  the  day  upon  Operative  Surgery,  and  in  the  current  surgical 
literature,  whose  pages  have  been  freely  consulted — and  to  the  work  of  many 
Surgeons,  here  and  abroad,  whose  operative  technic  it  has  been  the  privilege 
of  the  author  to  witness — and  to  writings  upon  Anatomy. 

The  name  of  the  deviser  of  an  operation  is  given,  in  brackets,  after  the 
title  of  the  operation,  wherever  known  to  the  author.  Where  slight  de- 
partures from  the  manner  of  doing  the  operation  as  performed  by  its  originator 
occur,  such  omission  is  accidental — or,  where  the  original  description  is 
ambiguous,  the  operation  is  given  as  it  seems  to  be  interpreted  by  the  majority 
of  Surgeons. 

Appreciation  of  encouragement  shown  during  the  preparation  of  the 
manuscript  is  gratefully  acknowledged  to  Professors  Bull,  Dennis,  Hal- 
sted.  Hartley,  Matas,  Richardson,  Senn,  Weir,  and  Wyeth — and  to  my 
co-workers,  Doctors  Peck,  Schmitt,  and  Taylor,  in  the  Department  of  Op- 
erative Surgery  at  the  College  of  Physicians  and  Surgeons — and  to  Doctor 
Gessner,  my  former  co-worker  in  the  Laborator}'  of  Operative  Surgery 
of  Tulane  University — and  to  Doctot^  Armstrong  and  LeBeuf — and  to 
other  friends  whose  kindly  words  have  aided  and  lightened  the  work  of 
preparation. 

The  author  feels  deeply  indebted  to  Miss  Eleanora  Fr\',  who  has  draNN-n, 
under  his  close  directions,  all  the  illustrations  for  the  book,  during  mq.ny 
weeks  of  conscientious  work  and  unflagging  interest — the  large  majority  of 
the  five-hundred  and  fifty-nine  illustrations  being  original,  and  the  remainder 
so  largely  modified  as  to  be,  in  many  instances,  practically  new  pictures. 

I  wish  to  thank  the  Publishers  for  the  courteous  consideration  they  have 
shown  my  every  expression  of  wish  throughout — for  their  interest  in  the 
manuscript — and  for  the  quality  of  their  finished  work. 

I  desire  to  express  my  high  valuation  of  my  Wife's  ever-ready  and  untiring 
aid  in  all  the  proof-readings  of  the  manuscript  during  the  many  months 
of  its  preparation. 

The  imperfections  of  the  present  work  are  ver>'  fully  realized — and  the 
author  will  be  glad  to  receive  all  criticisms  which  may  tend  to  the  bettering 
of  the  text  and  illustrations. 


WARREN  STONE  BICKHAM. 


lo  East  58TH  Street, 
New  York  City. 
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II.  The  methods  of  amputation,  259 — The  evolution  of  amputation  methods,  259 — 
Summary  of  amputation  methods,  261 — Circular  methods  of  amputation,  261 — Ordinary 
circular  amputation  (Amputation  circulaire  infundibuliforme),  261 — CuflF  method  of 
circular  amputation  (Circular  amputation  k  la  manchette),  263 — Modified  circular  ampu- 
tation (Mixed  method),  264 — Oval  method,  265 — Racket  method,  266^Flap  methods  of 
amputation,  267 — Amputating  by  single  flap  of  skin  and  muscle,  267 — By  single  flap  of 
skin,  269 — By  equal  flaps  of  skin  and  muscle,  269 — By  equal  flaps  of  skin,  270 — By 
unequal  flaps  of  skin  and  muscle,  271 — By  unequal  flaps  of  skin,  272 — By  unequal  rec- 
tangular flaps  of  skin  and  muscle  (Teale's  method),  272 — Elliptical  method,  273 — Irregular 
methods  of  amputation,  275 — Selection  of  amputation  method,  275. 

III.  The  amputation  stump,  276 — Qualities  of  a  good  stump,  276 — Characteristics 
of  a  bad  stump,  277 — Conditions  influencing  vitality  of  stump,  277 — Contractility  of 
tissues  of  stump,  277 — Position  of  stump  cicatrices,  278 — Function  of  amputation-stumps, 
278. 

IV.  Surgical  Anatomy,  Surface  Form  and  Landmarks,  General  Surgical  Consid- 
erations and  Methods  in  Amputations  and  Disarticulations  about  the  Fingers: — Ampu- 
tation through  last  phalanx,  by  palmar  flap,  283 — At  second  phalangeal  joint,  by  palmar 
flap,  284 — Same,  by  short  dorsal  and  long  palmar  flaps,  284 — Through  second  phalanx, 
by  palmar  flap,  285 — Same,  by  short  dorsal  and  long  palmar  flaps,  285 — At  first  phalangeal 
joint,  by  palmar  flap,  286 — Same,  by  short  dorsal  and  long  palmar  flaps,  286— Through 
first  phalanx,  by  palmar  flap,  286 — Same,  by  short  dorsal  and  long  palmar  flaps,  287 — 
At  metacarpo-phalangeal  joints  of  fingers  in  general,  by  oval  method,  287 — Same  of 
thumb,  by  oval  method,  289 — Same  of  thumb,  by  oblique  palmar 'flap  (Farabeuf),  290 — 
Same  of  index,  by  externo-palmar  flap  (Farabeuf),  290 — Same  of  little  finger,  by  interno- 
palmar  flap  (Farabeuf),  291. 

V.  Same,  in  Amputations  and  Disarticulations  about  the  Hand: — Amputation  of 
finger,  in  general,  with  part  of  its  metacarpals,  by  racket  method,  295 — Of  thumb  with 
part  of  its  metacarpal,  by  racket,  296 — Of  little  finger  with  part  of  its  metacarpal,  by  racket, 
296 — Of  two  contiguous  inside  fingers,  with  part  of  their  metacarpals,  by  racket,  296 — 
Of  three  innermost  fingers,  with  parts  of  their  metacarpals,  by  racket,  296^Same,  by 
equal  dorsal  and  palmar  flaps,  297 — Of  all  fingers  (except  thumb)  with  parts  of  their 
metacarpals,  by  anterior  ellipse,  297 — Of  an  inner  finger,  with  its  metacarpal,  by  racket, 
297 — Of  index,  with  its  metacarpal,  by  racket,  298 — Of  little  finger,  with  its  metacarpal, 
by  racket,  298 — Of  thumb,  with  its  metacarpal,  by  racket,  298 — Of  two  contiguous  inside 
fingers,  with  their  metacarpals,  by  racket,  299 — Of  three  inside  fingers,  with  their  meta- 
carpals, by  racket,  299 — Of  three  inner  fingers,  with  their  metacarpals,  by  equal  dorsal 
and  palmar  flaps,  300 — Of  all  fingers  (except  thumb)  with  their  metacarpals,  by  anterior 
ellipse,  301 — Of  fingers  and  thumb,  at  carpo-metacarpal  articulation,  by  palmar  flap,  302. 

VI.  Same,  in  Disarticulations  about  the  Wrist-joint: — Disarticulation  at  wrist-joint 
by  anterior  ellipse  304 — By  palmar  flap,  305 — By  external  lateral,  or  radial,  flap  (Du- 
bnieil's  method),  306. 

VII.  Same,  in  Amputations  about  the  Forearm: — Through  lower  third,  by  modified 
circular,  309 — By  circular  (cuff  variety),  310 — Through  upper  two-thirds,  by  equal  ante- 
rior and  posterior  flaps,  311. 

VIII.  Same,  in  Disarticulations  about  Elbow-joint: — Disarticulation  of  elbow-joint, 
by  anterior  ellipse  (Farabeuf),  314 — By  posterior  ellipse,  315 — By  long  antero-internal 
and  short  postero-external  flaps,  316. 

IX.  Same,  in  .-imputations  about  the  Arm: — Amputation  through  lower  third,  by 
modified  circular,  320 — Through  upper  two-thirds,  by  long  anterior  and  short  posterior 
flap>s,  321 — Through  surgical  neck,  by  single  external  flap,  322. 

X.  Same,    in    Disarticulations    about    the    Shoulder-joint: — Disarticulation    at 
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shoulder- joint  by  anterior  racket  (Spence's  operation),  327 — By  external  racket  (Larrey's 
operation),  329 — By  external  or  deltoid  flap,  330, 

XI.  Amputation  of  I'pper  Limb,  together  with  Scapula  and  part  of  Clavicle,  by 
ontero-inferior  (or  pertoro-axUlarv)  and  postero-superior  lor  cervico-scapular)  flaps 
(Berger's  operation),  331. 

XII.  Surgfical  Anatomy,  Surface  F"orm  and  Landmarks,  General  Surgical  Consid- 
fAmtions,  and  Methods  in  Amputations  and  Disarticulations  about  the  Toes: — Amputa- 
tion through  last  phalanx,  by  plantar  flap,  336 — At  second  phalangeal  joint,  by  plantar 
flap,  337 — Through  second  phalanx,  by  plantar  flap,  338 — At  Erst  phalangeal  joint,  by 
oval,  338 — Through  first  phalanx,  by  oval,  33Q — Same,  by  circular,  340 — At  mctalarso- 
phalangeat  joints  of  toes  in  general,  by  oval  method,  340 — At  same  of  great  toe,  by  internu- 
plantar  flap  (Farabeuf),  341 — At  same  of  little  toe,  by  externn-dorsal  flap  (Farubcuf), 
341  — Disarticulation  of  two  adjoining  tcjes  at  mctatarso-phalangcal  joints,  by  oval  method, 
342 — Of  toes  en  masse,  at  melatarso-phalangeal  joint,  by  equal  short  dorsal  and  plantar 
flaps.  34i. 

XIII.  Same,  in  Amputations  and  Disarticulations  abcmt  Frxit. — Amputation  of  all 
toes  through  the  metatarsus,  by  short  dorsal  and  long  plantar  fla))s  (Metatarsal  amputa- 
tion), 348 — Disarticulation  of  toe,  with  its  entire  meliilarsai,  by  racket  method,  350 — Of 
grrai  toe  and  its  metatarsal,  by  racket,  350 — Of  little  toe  and  its  metatarsal,  by  racket, 
35a — Of  two  or  three  contiguous  toes  with  their  entire  metaur*als,  by  oval  or  racket,  353 
— Of  all  toes,  at  larso-metatarsal  joints,  by  shc^rt  dorsal  and  long  plantar  flaps  (Lisfranc's 
operation),  353 — Of  all  toes,  at  tarsometatarsal  joints,  with  sawing  off  of  end  of  internal 
cuneiform,  by  short  dorsal  and  long  plantar  flaps  (Hey's  operation),  354 — Of  anterior 
part  of  foot  at  medio-tarsal  joint,  by  short  dorsal  and  long  plantar  flaps  (Chopart's  o{>era- 
tioo),  355 — Of  foot  at  astragalo-st  aphoid  and  .-Lstragalo-calcaneal  joints,  subastragaloid 
culation.  by  large  interno-plantar  flap  (Farabeuf),  356 — Of  foot  at  astragalo- 
phoid  and  astragalo-takancal  joints,  subastnigaloid  disarticulation,  by  heel*flap,  358. 
XIV.  Same,  in  Disarticulations  about  Ankle-joint:— Disarticulation  of  fwjt  at 
finlde'joint,  with  removal  of  malle<ili  and  articular  surface  of  tibia,  by  heel-flap  (Symc's 
operation),  360 — Di>articulation  of  fot)t  at  ankle-joint,  with  removal  of  malleoli,  articular 
surface  of  tibia,  and  anterior  part  of  os  calcis,  by  heel-flap  (Pirogoff's  osteoplastic  ampu- 
tation), 361. 

XV,  SSame,  in  .\mputation  about  the  Leg: — Through  supramalleolar  region,  by 
oblique  elliptical  incision  (Guyon's  supramalleolar  operation),  365 — Through  lower  third, 
by  large  posterior  and  small  anterior  flaps  (Farabeuf).  365 — Through  middle  third,  by 
long  posterior  and  short  anterior  flaps  (Hey's  operation),  367 — Through  upper  third,  by 
large  external  flap  (FarabeuH,  368— Same,  by  bilateral  hooded  flaps  (Stephen  Smith's 
method),  370, 

XVI.  Sanne,  in  Disarticulations  about  the  Knee-joint: — Disarticulation  at  knee- 
joint  by  bilateral  hocxled  flaps  (Stephen  Smith),  374- 

XVIL  Same^  in  Amputati<:>ns  abcjut  the  Thigh:  —  Through  condyle*  of  femur, 
tranwondyloid  amputation,  by  shorter  anftrior  and  longer  jxjsterior  flaps  (Lister's  modi- 
bcation  of  Canien's  transcondyloid  of^eration),  370 — Just  alx>ve  rondyle^  of  femur,  with 
(putting  of  patella  ( supracondyloid  osteoplastic  amputation  of  Gritti-Stokes)  by  longer 
Anterior  and  shorter  posterior  flaps,  380 — Through  lower  third  of  thigh,  by  oblique  cir- 
tr  method,  38j^Through  thigh  in  general,  by  long  anterior  and  short  posterior  flaps, 
-Same,  by  equal  anterior  and  fxjsterior  flaps,  3S4 — Through  thigh  just  below  trw- 
Qteni,  by  external  oval  methr^d,  386. 
,XVIII  S»me,  in  Fxrisions  about  the  Hip-joint:— Disarticulation  at  hip-joint  by 
b'«  method,  390 — By  external  racket,  392 — By  anterior  racket,  303 
XIX.  Osteoplastic-  Amputations,  394. 


CHAPTER  XIII 

EXaSIONS, 
I.  General  Considerations,  397 — Excision  by  «iub|>ericiatral  method,  398 — Exri- 
I  by  op^n  meth«id,  401 

IL  SuxfiiaU  Anatoiny,  Surface  Form  and  Landmarks.  General  Surgical  Considem- 
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tions,  and  Methods  in  Excisions  about  the  Fingers: — Excision  of  terminal  phalanges,  by 
U-shaped  incision,  403 — Of  second  phalangeal  joints,  by  two  lateral  incisions,  403— Of 
second  phalangeal  joint  of  index,  by  dorso-extemai  incision,  404 — Of  second  phalangeal 
joint  of  little  finger,  by  dorso-internal  incision,  405 — Of  second  phalanges  of  fingers  in 
general,  by  dorso-lateral  incision,  405 — Of  second  phalanx,  by  dorso-cxtemal  incision, 
for  index-finger,  405 — Of  second  phalanx  of  little  finger,  by  dorso-internal  incision,  406^— 
Of  first  phalangeal  joints,  by  same  methods  as  for  second  phalangeal  joints,  406 — Of  first 
phalanges  of  fingers  in  general,  406. 

III.  Same,  in  Excisions  about  Hand: — Excision  of  metacarpo-phalangeal  joints 
o!  fingers,  in  general,  by  dorso-lateral  incision,  406 — Of  metacarpals,  in  general,  by  dorsal 
incision,  407 — Of  metacarpal  of  thumb,  by  dorso-extemal  incision,  408 — Of  metacarpal 
of  little  finger,  by  dorso-internal  incision,  408. 

IV.  Same,  in  Excisions  about  Wrist-joint: — Excision  of  wrist  by  radial  and  ulnar 
dorsal  incisions  (Oilier),  409 — Same,  by  single  dorso-radial  incision  (Boeckel-Langen- 
beck),  410 

V.  Same,  in  Excisions  about  Bones  of  Forearm : — Total  excision  of  ulna,  by  long 
posterior  incision,  41 1 — Same,  of  radius,  by  long  externo-dorsal  incision,  412. 

VI.  Same,  in  Excisions  about  Elbow-joint: — Excision  of  elbow-joint,  by  posterior 
median  incision  (Langenbeck),  413 — Same  by  posterior  bayonet-shaped  incision,  with 
or  without  an  additional  short  vertical  ulnar  incision  (Oilier),  415 — Excision  of  sui>erior 
radio-ulnar  articulation,  by  posterior  vertical  incision,  416. 

VII.  Same,  in  Excisions  about  Humerus: — Excision  of  humerus,  by  long  external 
incision,  417. 

VIII.  Same,  in  Excisions  about  Shoulder- joint  and  vicinity:  Excision  of  shoulder- 
joint,  by  anterior  oblique  incision,  418 — Total  excision  of  clavicle,  by  long  axial  incision. 
420— Total  excision  of  scapula,  by  straight  incisions  along  spine  and  vertebral  border, 
forming  superior  and  inferior  flaps,  42? . 

IX.  Same,  in  Excisions  about  the  Toes: — Excision  of  terminal  phalanges,  423 — 
Of  second  phalangeal  joints,  423 — Of  second  phalanges,  423 — Of  first  phalangeal  joint. 
423 — Of  first  phalanges,  424. 

X.  Same,  in  Excisions  about  Foot: — Excision  of  metatarso-phalangeal  joints,  424 
— Of  metatarsals,  424 — Of  astragalus,  by  external  curved  incision,  424 — Same,  by  ex- 
ternal angular  and  internal  curved  incisions,  425 — Of  os  calcis,  by  horizontal  cur^•ed  and 
vertical  incisions,  427. 

XI.  Same,  in  Excisions  about  Ankle-joint: — Excision  of  ankle-joint,  by  trans- 
versely curved  external  incision  (Lauenstein),  428 — Same,  by  external  curved  and  internal 
angular  incisions,  429. 

XII.  Same,  in  Excisions  about  Bones  of  Leg: — Total  excision  of  tibia,  by  internal 
vertical  incision,  430 — Total  excision  of  fibula,  by  posterior  vertical  incision,  431 — Total 
excision  of  patella,  by  vertical  incision,  432. 

XIII.  Same,  in  Excisions  about  the  Knee-joint: — Excision  of  knee-joint,  by  curved 
transverse  anterior  incision,  433. 

XIV.  Same,  in  Excisions  about  Femur: — Excision  of  parts  of  diaphysis,  by  external 
vertical  incision,  435. 

XV.  Same,  in  Excisions  about  Hip- joint: — Excision  of  hip-joint,  by  external 
straight  incision  (Langenbeck),  436 — Same,  by  anterior  straight  incision  (Barker),  438 — 
Same,  by  posterior  angular  incision  (Kocher),  439. 

XVI.  Same,  in  Excisions  about  Head: — Excision  of  superior  maxilla,  by  median 
incision  (Fergusson),  441 — Of  temporomaxillary  articulation,  by  angular  incision,  444 — 
Of  inferior  maxilla,  by  single  incision  along  inferior  and  posterior  borders,  445. 

XVII.  Same,  in  Excisions  about  Trunk: — Excision  of  entire  rib  and  costal  cartilage 
by  parallel  incision  over  center  of  rib,  447 — Of  coccyx,  by  posterior  median  incision,  448. 
XVIII.  Osteoplastic  Resection  of  Bones  and  Joints: — Of  anterior  tarsus  and  tarso- 
metatarsus,  by  internal  and  external  dorso-lateral  incisions,  449 — Of  mid-tarsus,  by  ex- 
ternal transverse  curved  incision,  450 — Of  posterior  tarsus,  by  external  curved  incision, 
451  —  Osteoplastic  resection  of  foot,  by  transverse  upper  and  lower,  and  oblique 
lateral  incisions  (Wladimiroff-Mikulicz  operation),  452  —  Total  excision  of  tarsus,  or 
osteoplastic  resection  of  foot,  by  extemo-lateral  curved  incision  (modification  of 
Wladimiroff-Mikulicz  operation),  453  —  Osteoplastic  resection  of  superior  maxilla,  by 


CONTENTS.  9 

vertical  and  horizontal  incbion*,  454 — Chondro-plastk  rejection  of  nasd  cArtiUges,  to 
rzpofie  nose  and  anterior  nasopharynx  by  nasal  route,  by  transverse  incision  (Rouge),  455 
— Osteoplastic  resection  of  superior  maxilla,  to  expose  nasopharynx  by  palatine  route,  by 
transverse  and  median  incisions  (Annandairt,  455 — Same,  to  expose  nasopharynx  by 
majdllary  route,  by  two  senulunar  incisions  (Langenberk),  456 — Osteoplastic  resection 
of  inferior  maxilla,  to  expose  structures  in  front  of  fauces  through  dixided  symphysis,  by 
median  incision,  457. 


PART   If. 
THE  OPERATIONS  OF  SPECIAL  SURGERY. 


CHAPTER  I. 

OPERATIONS  UPON  THE  HEAD. 
I.  Cranio-ccrebral  Region: — Surgical  anatomy  of  scalp,  skull,  and  brain,  459 — 
Chief  cranial  landmarks,  463 — Cranio-ccrebral  topography,  464 — Localization  of  brain 
areas,  469 — Chipault's  method  of  cranio-t  crebral  locatizaUon,  472 — ^Reid'a  method  of 
same,  476— Chiene's  method  of  determining  Rolandic  fissure,  478 — General  surgical 
coQsidcrations  in  cranio-cerebral  operations,  478 — Instruments,  480 — Craniotomy,  in 
general,  480 — Trephining,  or  circular  craniotomy,  4&1 — OsieoplasUc  resection  of  skull, 
48j^Linear  craniotomy,  487 — Partial  craniectomy,  487 — Explorator)'  puncture  of  brain, 
48*— Operation  for  intracranial  hemorrhage,  48g — Ligation  of  middle  meningeal  artery 
mJKl  its  anterior  and  posterior  branches,  4Q0 — Ligation  of  longitudinal  or  lateral  sinuses, 
490— Operation  for  thrombosis  of  lateral  sinus,  41)2 — Trephining  for  fracture  of  skull 
4iQ2 — Operation  for  bullet-wound  of  brain,  493- — Operation  for  exposure  of  a  motor  center, 
494 — Puncture  and  drainage  of  lateral  ventricles,  495 — Incision  of  cerebellar  subarachnoid 
space  for  drainage  (Parkin),  496 — Operation  for  cerebral  abscess,  496 — For  cerebellar 
ah»ces&,  497 — For  cerebral  tumor,  498 — For  cerebellar  tumor,  499 — Operations  u|ion 
mastoid  antrum  and  cells,  499 — Operations  upon  gasserian  ganglion,  499. 

IL  Bony  (Air)  Sinuses  of  Head  and  Face: — Operations  upon  mastoid  antrum  and 
oeIls«  500 — Surgical  anatomy,  500 — Surface  form  and  landmarks.  502 — General  surgical 
considerations,  503 — Operation  for  exposure  of  mastoid  antrum  and  cells  (Antrum  opera- 
tion of  Schwartzc),  504 — Operation  for  exposing  mastoid  antrum  and  cclk,  together  with 
interior  of  tympanum  and  meatus,  and  the  exenteration  of  middle-ear  cavities  (the  tym- 
pano-Ria*>toid  exenteration,  or  radical  operation,  of  Schwartze-Siacke,  or  Schwartae- 
Zaufal),  506 — Oj)erations  upwn  frontal  sinuses,  508 — Surgical  arutomy,  surface  form  and 
landmarks,  and  general  surgical  considerations,  508,  509— Instruments,  510 — Exposure 
and  drainage  of  frontal  sinust*,  510 — Operations  upon  maxiUar>'  sinuses,  511 — Surgical 
anatomy,  surface  form  and  landmarks*  and  general  surgical  considerations,  511,  512 — 
Imtruments,  513 — Opening  of  maxillary  sinus  through  its  facial  aspect,  above  alveolar 
margin,  513 — Opening  through  socket  of  second  molar  tooth.  514. 

III.  Eyeball  and  Orbit: — Operations  upon  the  eyeball,  514 — Surgical  anatomy  of 
'  Mbit,  514— Enucleation  of  eyeball,  5i5^Evisreration  of  eyeball,  516. 

IV.  Ear  and  Eustachian  Tulje: — Surgical  anatomy  of  membrana  tympani,  516— 
[  latrodttction  of  ear  «peculum  for  examination  of  membrana  tympani,  jt; — Paracentesis 
'  ^mpani,  517— Introduction  of  eustachian  catheter,  5x7. 

V.  Nose  and  Na.sal  Cavities,  518. 

VI.  Tongue: — Surgical  anatomy,  518 — General  surgical  considerations,  518— 
In^trumrnt^,  510 — Excision  of  limited  portions  of  tongue,  520 — ^Excision  through  nwrnth, 
without  preliminary  ligation  of  lingual  arteries  (Whitehead),  520 — Excision  through 
maalk,  after  preliminary  ligation  of  Unguals  in  neck,  522— Excision  of  tongue,  together 
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with  cervical  and  submaxillary  glands,  by  an  incision  in  neck,  after  preliminary  trache- 
otomy  and  ligation  of  lingual  and  facial  arteries  (Kocher),  522. 

CHAPTER  II. 
OPERATIONS  UPON  THE  SPINE  AND  SPINAL  CORD. 

Surgical  anatomy,  526— Surface  form  and  landmarks,  527 — General  surgical  con- 
siderations, 528 — Instruments,  530 — Laminectomy,  530 — Osteoplastic  resection  of  spinc- 
534 — Subarachnoid  puncture  for  spinal  anesthesia,  538 — Spinal  puncture  for  drainage  of 
subarachnoid  space,  539 — Operation  for  removal  of  tumors  of  spinal  cord,  539— Intra- 
spinal partial  neurectomy  of  posterior  nerve-roots,  539. 

CHAPTER  III. 
OPERATIONS  UPON  THE  NECK. 

I.  Larynx: — Surgical  anatomy  of  neck,  541 — Surgical  anatomy  of  larynx,  541 — 
Surface  form  and  landmarks,  541 — Instruments,  542 — Laryngotomy,  543 — ^Thyrotomy, 
544 — Complete  laryngectomy,  545 — Partial  laryngectomy,  546 — Intubation  of  laiynz 
(O'Dwyer),  547 — Other  operations,  548. 

II.  Trachea: — Surgical  anatomy,  548 — Surface  form  and  landmarks,  549 — Gen- 
eral surgical  considerations,  549 — ^Instruments,  550 — High  tracheotomy,  550 — ^Low 
tracheotomy,  552 — Other  operations,  552. 

III.  Pharynx: — Surgical  anatomy,  553 — Instruments,  553 — Median  pharyngotomy, 
by  median  vertical  incision  through  mouth,  554-^Lateral  pharyngotomy,  by  curved  lateral 
incision  through  neck  (Kocher),  554 — Subhyoid  pharyngotomy,  by  transverse  curved 
incision  through  neck,  555 — exposure  of  retro-pharyngeal  space,  by  lateral  cervical  inci- 
sion along  posterior  border  of  sternomastoid  (Chiene),  556. 

IV  Esophagus: — Surgical  anatomy,  557 — General  surgical  considerations,  558 — 
Instruments,  558 — Internal  cervical  esophagotomy,  558 — Cervical  esophagostomy,  560 — 
Partial  cervical  esophagectomy,  560 — Introduction  of  esophageal  bougie,  561— Other 
operations,  561. 

V.  Tonsils: — Surgical  anatomy,  563 — General  surgical  considerations,  563 — 
Instruments,  563 — Tonsillotomy,  563 — Partial  tonsillectomy  through  mouth  564 — Com- 
plete tonsillectomy  through  mouth,  564 — Complete  tonsillectomy  through  neck  (Cheever), 

565. 

VI.  Parotid  Gland  and  Stenson's  Duct: — Surgical  anatomy,  567 — Instruments, 
568 — Excision,  568. 

VII.  Submaxillary  Gland  and  Wharton's  Duct: — Surgical  anatomy,  570 — Instru- 
ments, 570 — Excision,  571. 

VIII.  Sublingual  Gland  and  Duct  of  Bartholin: — Surgical  anatomy,  572 — Instru- 
ments, 572 — Excision,  through  floor  of  mouth,  572. 

IX.  Thyroid  Gland: — Surgical  anatomy,  573 — Instruments,  573 — Partial  thy- 
roidectomy, by  angular  incision  (Kocher),  573 — Complete  thyroidectomy,  by  transverse 
curved  incision  (Kocher),  575. 

CHAPTER  IV. 
OPERATIONS  UPON  THE  THORAX. 

I.  Thoracic  Wall  and  Contents: — Surgical  anatomy,  576— Surface  form  and 
landmarks,  578 — Instruments,  579. 

II.  Female  Mammary  Gland: — Surgical  anatomy,  579 — Surface  form  and  land- 
marks, 580 — (ieneral  surgical  considerations,  580 — Incision  of  breast,  580 — Partial  ex- 
cision of  breast  by  elliptical  incision,  581 — Radical  excision,  by  Halsted's  method,  582 — 
Radical  excision,  by  Warren's  method,  584 — Ordinary  excision,  by  elliptical  incision,  585 
— ^Subcutaneous  excision,  by  inferior  curved  incision,  586. 

III.  Superior  Mediastinum: — Surgical  anatomy,  587 — Surface  form  and  land- 
marks, 587 — General  surgical  considerations,  587. 

IV.  Anterior  Mediastinum: — Surgical  anatomy,  588 — .interior  mediastinal  thor- 
acotomy, by  long  median  incision  (Milton's  anterior  mediastinotomy),  588 — Anterior 
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roediastinal  thoracotomy,  by  osteoplastic  rcsecUon  of  part  of  sternum  corresponding  with 
third,  fourth,  and  fifth  costal  cariilagMi,  590— Other  of)eratioiis,  592. 

V.  Middle  Mediastinum; — Surgical  anatomy,  592 — Operations  upon  middle 
mediastinum,  593. 

VI.  Posterior     Mediastinum: — Surgical     anatomy,     592 — Posterior    mediastinal 
thoracotomy,  by  thoracoplastic  flap  (Bn-ant),  503- 

Vn.  Diaphragm: — Surgical  anatomy   595 — Transthoracic  exposure  of  diaphragm, 
by  partial  excision  of  two  or  three  ribs,  596. 

VIII.  Pleunr-'Surgical  anatomy,  599 — ^Surface  form  and  landmarkLs,  600 — Para- 
centesis thoracis,  601— Intercostal  thoracotomy.  601 — Thoracotomy,  by  partial  excision 
of  one  or  more  ribs,  602 — Thoracoplasty  <Flsllaendcr's  operation),  604 — Thoracoplasty 
<Schede'8  operation),  607 — Other  operations,  6oq. 

IX.  Lungs  .—Surgical  anatomy,  609— Pneumotomy.  through  a  thoracoplastic  flap, 
^11 — Partial  pneumeclomy,  thniugh  an  ostco-lhoracoplastic  flap,  612. 

X.  Pericardium: — Surgical  anatomy,  614 — Surface  form  and  landmarks  615 — 
Pancentcsis  pericardii,  615 — Pericardiotomy,  through  intercostal  incision,  616 — Expo- 
sure of  pericardium  and  heart,  by  excision  of  left  fifth  costal  cartilage,  617 — Exy)osure  of 
pericardium  and  heart,  by  ostco-thoracoplastic  resection  of  anterior  chest-wall,  619 — > 
Perirardiorrhaphy,  619. 

XI.  Heart: — Surgical  anatomy,  619 — Paracentesis  of  right  auricle,  620 — Paracen- 
lesi«of  right  ventricle,  62 1 — Cardiorrhaphy,  621. 

I  XII.  Thoracic  Trachea; — Surgical  anatomy,  622 — Thoracic  trat  het>tomy,  622. 

XIII.  Bronchi: — Surgical  anatomy,  622 — Bronchotomy,  623. 
XIV.  Thoracic  Esophagus,  623 — Surgical  anatomy,  623 — Thoracic  esophagotomy, 
by  posterior  mediastinal  osteoplastic  flap  operation,  623. 


CHAPTER  V. 
OPERATIONS  UPON  THE  ABDOMINO-PELVIC  REGION. 

I.  .Abdomino-|)elvic  Wall— Surgical  anatomy,  624 — Surface  form  and  landmarks, 


I 


637 — General  surgical  corwidcrations,  629— In.strumcnts,  631 — Median  abdominal  sec- 
tion, 631 — Anterolateral  abdominal  section,  by  McBurney's  intramuscular  '*gridiron'* 
incision.  637— Anterohitcral  abdominal  section,  by  Weir'.s  prolongation  of  the  anteroblcral 
intra-muscular  incision  through  rectal  sheath,  with  temporar>-  displacement  of  rectus, 
639 — Anterior  abdominal  section  through  ret  lal  sheath,  with  temporary  displacement  of 
rcctu*.  by  the  Battle  Jalaguirr-Kammercr  method  641 — Median  inferior  alxlominal 
4e«-tion  by  Pfannrnatiel's  .superficial  transverse  curve<l,  and  deep  vertical  incisions,  6^% — 
Inferior  snterolateral  abdominal  section,  by  Meyer's  "hockey  stick*'  incision,  644 — Inferior 
anterolateral  abdominal  section,  by  Fowler's  angular  incision,  645 — Superior  anterolaterat 
abdominal  section,  by  oblique  subctHtal  incision,  646 — Lateral  abdominal  section  by 
Viichcr's  lumbo-iliac  incision,  646 

11.  Peritoneum: — Surgical  anatomy,  647 — General  surgical  considerations,  649 — 
Opentions  for  separation,  division,  or  hgation  of  peritoneal  adhesions,  649 — Paracentesis 
abdominis,  651. 

m.  Omentum;— Surgical  anatomy,  652 — General  surgical  considerations,  653 — 
UgatJon  of  amentum,  653 — Omental  grafting,  654. 

IV.  Mesentery;— Surgical  anatomy,  654— General  surgical  considrrations  655 — 
Partial  etrWon.  655 — Suturing,  65s. 

V.  Intestines:— Surgical  anatomy  of  <imall  intestines,  655 — Surface  form  and  land- 
mark* nf  fmill  intestines  6.«;S — Surgical  anatomy  of  large  intestines,  658 — Surfjice  form 
■r  is  of  large  interlines,  661 — General  surgical  considerations  in  of)eratione  upon 

tb«  '     6ft2 — Instruments,   662 — Entefotomy,   663^Enterorrhaphy.    in   general, 

^3— By  l^mbert'*  interrupted  suture,  66s — By  Cxcrny-I.,embert  interrupted  suture,  666 
— Br  HalAte<rs  intcmjpted  quilt  or  mattrcvs  suture,  667 — Bv  Lemberi's  conlinuoas 
ntturr,  OftJ^^By  Cushing's  right-angled  continu(»us  suture,  668 — By  cnmliitie^l  overhand 
ooRttnunui  Auiure  of  alt  coals,  followed  by  interrupted  Lemt>ert  suturing  of  outer  coats, 

Enterorrhaphy  for  wounds  of  intestine,  670— Partial  entrret  tomy,  672 — Entero- 
entero«>to«ny  (intestinal  anastomosis,  approximation,  and  implantation)  in  general,  67s—* 
(A)  Klitero-eniero»tom>  by  methods  of  simple  suturing,  in  general,  676 — By  simple  cod> 
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tinuous  overhand  suture  of  all  coats,  followed  by  interrupted  or  continuous  Lembeit 
sutures  of  outer  coats,  by  author's  method,  677 — By  Czerny-Lembert  interrupted  suture. 
685 — By  Halsted's  method  of  interrupted  mattress  or  quilt  sutures,  686 — By  Maunsell's 
invagination  method.  688 — (B)  Entero-enterostomy  by  means  of  absorbable  mechanical 
devices  left  within  the  intestines,  in  general,  696 — By  means  of  absorbable  bobbins,  697 — 
By  absorbable  buttons,  698 — By  UUmann's  modification  of  Maunsell's  method,  699 — 
By  CoflFey's  method,  701 — (C)  Entero-enterostomy  by  means  of  non-absorbable  mechan- 
ical devices  left  within  the  intestinal  canal,  in  general,  702 — By  means  of  the  Murphy 
button,  703 — (D)  Entero-enterostomy  by  mechanical  means  temporarily  used  for  approxi- 
mating the  intestinal  edges  during  suturing,  in  general,  710 — By  means  of  Halsted's  in- 
flatable rubber  cylinder,  710 — By  Lee's  intestinal  holder,  714 — By  Laplace's  intestinal 
anastomosis  forceps,  718 — Excision  of  ilio-csecum,  720 — Appendicectomy,  by  McBumey's 
intramuscular  operation,  722 — Appendicectomy,  by  the  ordinary  method,  727 — Enteros- 
tomy, in  general,  727 — Right  inguinal  enterostomy  (or  ileostomy)  for  establishment  of 
temporary  fecal  fistula,  728 — Right  inguinal  enterostomy  (or  ileostomy)  for  establishment  of 
permanent  artificial  anus,  730 — Colostomy,  in  general,  731 — Left  inguinal  colostomy,  732 
— Left  lumbar  colostomy,  736 — Operation  for  closure  of  fecal  fistula  and  artificial  anus,  739 
— Enteroplasty,  742 — Colopexy,  by  Bryant's  method,  742 — Rectopexy,  by  Verneuirs 
method,  743 — Internal  rectotomy,  744 — External  rectotomy,  744 — Excision  of  rectum,  in 
general,  745— Excision  by  sacral  route  by  partial  excision  of  sacrum  (Kraske's  operation), 
745 — Excision  by  sacral  route,  by  the  Rehn-  Rydygier  osteoplastic  flap  method,  750 — Ex- 
cision of  lower  part  of  rectum  by  perineal  route,  752—  Operation  for  cure  of  hemorrhoids  by 
ligation  and  excision  (AUingham's  method),  754 — Operation  for  cure  of  hemorrhoids  by 
excision  (Whitehead's  method),  755 — Operation  for  cure  of  hemorrhoids  by  clamp  and 
cautery,  756 — Operation  for  cure  of  fistula-in-ano  by  incision,  757. 

VI  Stomach : — Surgical  anatomy,  760 — Surface  form  and  landmarks,  761 — General 
surgical  considerations,  761 — Instruments,  762 — Introduction  of  stomach-tube,  762 — Gas- 
trotomy,  by  median  incision,  762 — Gastrotomy  by  oblique  subcostal  incision,  764 — Gas- 
trorrhaphy,  765 — Gastrostomy,  in  general,  766 — Gastrostomy,  by  Ssabanajew-Franck's 
method,  767 — Same,  by  Witzel's  method,  769 — Same,  by  Marwedel's  method,  772 — ^Same, 
by  Kader's  method,  774 — Gastro-enterostomy,  in  general,  776 — Anterior  gastro-enteros- 
tomy,  by  simple  suturing  (Wolfler's  method),  777 — Same  by  the  Murphy  button,  followed 
by  single  or  multiple  intestinal  anastomosis  by  the  Jaboulay-Braun  method,  781 — Posterior 
gastro-enterostomy,  by  Von  Hacker's  method,  783 — Same,  by  the  Murphy  button,  785 — 
Gastrogastrostomy  by  Wolfler's  method,  785 — Gastroplication,  by  Weir's  modification  of 
Bircher's  method,  787 — Gastropexy,  788 — Gastrolysis,  789 — Gastroplasty,  789 — Pylo- 
roplasty, by  Heineke-Mikulicz  method,  789 — Divulsion  of  pyloric  orifice  of  stomach,  by 
Loreta's  method,  791 — Dilatation  of  cardiac  orifice  of  stomach,  791 — Pylorectomy,  in 
general,  791 — Pylorectomy,  followed  by  posterior  gastroduodenostomy,  by  Kocher's 
method,  792 — Pylorectomy  followed  by  end-to-end  gastro-enterostomy,  by  Billroth's 
method,  795 — Partial  gastrectomy,  followed  by  gastrojejunostomy,  together  with  closure  of 
duodenum,  and  jejunojejunostomy,  798 — Total  gastrectomy,  799 — Operation  for  gastric 
ulcer,  800. 

VII.  Liver: — Surgical  anatomy,  800 — Surface  form  and  landmarks,  802 — General 
surgical  considerations,  802 — Instruments,  804 — Exploratory  puncture  of  liver,  804 — 
Hepatotomy,  in  general,  805 — Anterior  subcostal  transperitoneal  hepatotomy,  by  anterior 
oblique  incision  parallel  with  costal  arch,  806 — Exposure  of  liver  by  anterior  subcostal  trans- 
peritoneal route,  by  anterior  vertical  incision  through  right  linea  semilunaris,  808 — Ex- 
posure of  liver  by  lateral  subcostal  transperitoneal  route,  by  lateral  horizontally  curved  in- 
cision below  right  twelfth  rib,  809 — Exposure  of  liver  by  intercostal  subpleural  route,  by 
intercostal  incision  below  level  of  pleura,  809 — Exposure  of  liver  by  subpleural  route,  by 
partial  excision  of  one  or  more  ribs  below  level  of  the  pleura,  810 — Exposure  of  liver  by 
subpleural  route,  by  partial  excision  of  one  or  more  ribs  opposite  the  pleura,  810 — Exposure 
of  liver  by  transpleural  route,  by  partial  excision  of  one  or  more  ribs  opposite  the  pleura 
812 — Exposure  of  liver  by  chondroplastir  resection  of  right  costal  arch,  by  anterior  oblique 
subcostal  incision,  813 — Hepatorrhaphy,  813 — Hepatopexy,  814 — Partial  hepatectomvs 
814. 

VIII.  Gall-bladder: — Surgical  anatomy,  815 — Surface  form  and  landmarks,  816 — 
General  surgical  considerations,  816 — Instruments,  816 — Cholecystotomy,  by  oblique  sub- 
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cDst«I  inrision,  816 — ^Cholpcystotomy,  by  obliqur  f^r  vertical  subcostal  incision,  817 — 
Choice vstrndy sis,  by  oblique  or  vertical  subctisial  incision,  819 — Cholecystenieroslomy,  by 
Murphv  button.  Si<) — Cholccystcntcro^vtomy.  by  5im|»ic'  suturing,  H20 — Choleryslolilho- 
trily,  Sji — Cholecystfciomy,  B21. 

IX.  GalUJucts: — Surgical  anatomy,  S23 — Surface  form  and  landmarks,  823^ 
General  sur|;ical  considerations,  825 — Itistruments,  Ss^ — Cholcdochoiomy,  834 — Chok- 
Ktbotnty.  8ift. 

X.  Spleen: — Surgical  anatomy,  827 — Surface  form  and  landmarks,  828 — General 
surcJCiil  considerations.  828 — Instruments,  S2S — Exploratory  jmn*  ture,  S28 — Splenotomy, 
bx  oMinur  suln-ostal  incision,  8jq — F.xpi^ure  of  spleen  by  ^ubpleural  route,  by  partial  ex- 
ri^on  of  one  or  two  ribs,  Sag — Splenorrhaphy,  830 — Splenopex}',  830 — Partial  splenectomy, 
by  subtxistal  iniision  parallel  with  ribs,  831 — Total  splenectomy,  by  vertical  incision  in  left 
liora^milun;iris,  83 1> 

XI.  Pancreas:  -Surgical  anatomy,  Ftj^ji — Surface  form  and  landmarks,  834 — 
Gcnrral  surgical  considerations,  S34 — Inslrume^l^,  835 — Pancreatotomy,  by  gastrocolic 
Tuutr,  835— Partial  pancreatectomy,  by  ga.str<x:olic  route,  S^t. 

XII.  Kidncj's: — Surgical  anatomy,  837 — Surface  form  and  landmarks,  839 — Genera! 
saqpcal  considerations,  841 — Instruments,  841 — Retro|)critoneal  eXf>osurc  of  kidney  by 
oblique  lumbar  incision.  841— Retro peritoacal  exposure  of  kidney,  by  Kocnig's  angular 
lumbiH.ilKlomJnal  imision,  844 — Retroperitoneal  exposure  of  kidney,  by  lumbar  intm- 
tnusiulox  method.  84s— Transperitoneal  cxp«.>sure  of  kidney,  by  vertical  in<ision  in  Ijnea 
semilunaris.  luingcnbu'  h's  operation.  845 — Transperitoneal  cvi>i»sure  of  kidney  by  median 
atxiomtnol  <«c«  tion,  847  -F..x|>osure  of  kidney  by  combined  abdon.inolumbar  operation,  liy 
anterior  lratvs.jHTUoneaJ  and  posterior  retrojx'ritoneal  incisions,  847  —  Explorator].'  pun<  - 
lunr  of  kidney.  848— Nephrotomy,  S4(>  Myelotomy,  850 — XephroHihotomy,  850—  Nephn*f- 
rluiphy.  851 — Xephropexy.  by  suturing  split  and  everted  pmper  cajisule  of  kidney  lo 
kiml>ar  wall,  EdebohLs's  operation,  852 — Xephropexy,  by  suturing  split  proper  cajisule  and 
chvma  of  kidney  to  lumbar  wall,  by  oblique  lumbar  incision,  TufTier's  operation, 

-Nephropexy,  by  simple  suturing,  857  -Total  nephrectomy,  by  obhV^ue  lumbar  in- 
cision. 85S- -Partial  nephrectomy,  by  oblique  lumbar  incision,  850 — Subcapsular  ncphrcc- 
ttsmy.  860— Total  ncphre*.  tomy  by  anterior  lrarvs[>critoneal  meth<xi,  Hdo, 

XI 11-  I'reters — Surgical  anatomy,  861 — Surface  form  and  landmarks,  862— General 
4tinp<aJ  considrrafions,  862  — Instruments,  863~ExfKisure  of  ureters,  .S63 — rretcrxflomy, 
S64  I.  reterorrhaphy,  86<> — Urctero-ureterii!  anastomosis  (uretcro-uretcrfwtomy),  865— 
IniptaitUtion  of  unlcrs,  in  general,  868 — Implantation  of  ureters  into  bladder  (uretero- 
cy»U»sloroy>.  8fii>  -Implantaiicm  of  urriers  into  large  inlestine  {ureterorectostomy)  by 
Fo^'lrr's  method.  870— Impliinlution  of  ureters  u|jon  skin.  873— rreterc**tomy.  in  general, 
873  —Partial  uretem  tomy,  by  oblique  himb.ir  imision.  874 — Total  urclcreclomy,  together 
witK  removal  of  kidney,  by  anterior  median  ah<lominnl  section  874. 

XIV.  Bladder:— Surgical  anatomy,  S75 — Surface  form  and  landmarks,  87fii — General 
MTjKJXJkl  consideration*.  S77— Instruments,  878 — Introdu*  lion  of  s(jund  or  catheter,  878 — 
Pamcentesis  vesicae,  879 — Cystotomy,  in  general,  880— Suprapubic  cystotomy.  S80 — 
lateral  perineal  cystotomy,  for  removal  of  vesical  calculus,  883 — Median  perineal  tysl- 
ntomy,  for  rpmi»val  of  vesical  calculus,  886— Cystorrhaphy,  887  — I.ithotrity.  888— Lithola* 
jttxy.  888— V'esital  drainage.  892— Partial  cystectomy,  893 — Total  cystectomy,  by  supra- 
polik  median  vertical  and  transverse  incisions,  894. 


CHAPTER  VI. 

OPERATIONS  UPON  THE  MALE  GENITAL  ORGANS. 

I,  Penis;— Surgical  nnalomy,  Sf^j; — Instruments,  Sg5— Cirrnmci&ion,  84^6 — Partial 
•mputattoo  of  penis,  by  flap  mcth.ifj,  8<;8— Total  amputation,  <;oo. 

tl.  I'nrthni:— Surgical  anatomy  4)f  male  urethra,  002— Surgical  anatomy  of  female 
urrtlira,  00.5 — Surface  form  unti  lumlmarks,  f)03 — Genend  surgical  « onsideraiions.  003 — 
taatrtunenLs,  904— Introduction  of  ^ound  or  catheter.  904— Mcatoiomy,  1)04— Urethrol- 
owyt  in  general.  c)04— Internal  urrthnittimy.  by  dilating  urvihrotome,  905— External 
ptfianU  unrthrotomy.  ujK>n  grooved  stjifT  fSyme's  operation),  (}07— Fxternal  |x*rineal 
■radnolnmy,  u|>on  filiform  guide  (Gouley's  operation),  908 — External  perineal  urvlhrot 
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omy  upon  grooved  staff  passed  down  to  stricture  (^\^leeIhouse's  operation),  909 — Perineal 
section,  or  external  perineal  urethrotomy  without  a  guide  (Cock's  operation),  910 — Ure- 
throrrhaphy,  911 — Urethrostomy,  911. 

III.  Scrotum  and  Testes: — Surgical  anatomy,  912 — Paracentesis  tunicae  vaginalis, 
913 — Partial  excision  of  scrotum,  913 — Operation  for  hydrocele,  by  incision  of  tunica 
vaginalis,  Volkmann's  operation,  914 — Operation  for  hydrocele,  by  incision,  with  partial 
excision  of  tunica  vaginalis.  Von  Bergmann's  operation,  915 — Orchidectomy,  916. 

IV.  Spermatic  Cord: — Surgical  anatomy,  917 — Instruments,  918 — Partial  vasectomy, 
918 — Operation  for  radical  cure  of  varicocele,  Bennett's  modification  of  Howse's  opera- 
tion, 919. 

V.  Vesiculas  Seminales  and  Ejaculatory  Ducts: — Surgical  anatomy,  920 — Instru- 
ments, 921 — Total  excision  of  vesiculae  seminales  and  part  of  ejaculatory  ducts,  by  supra- 
pubic retrocystic  extraperitoneal  route.  Young's  operation,  921. 

VI,  Prostate  Gland: — Surgical  anatomy,  922 — Instruments,  923 — Prostatotomy — 
Prostatectomy,  in  general,  923 — Suj)rapubic  prostatectomy,  by  median  vertical  incision, 
924 — Perineal  prostatectomy,  by  transverse  curved  incision,  925 — Prostatectomy  by  the 
combined  median  suprapubic  and  median  perineal  incisions,  Alexander's  operation, 
926 — Note,  928. 

CHAPTER  VII. 

OPERATIONS  UPON  THE  FEMALE  GENITAL  ORGANS. 

I.  Uterus: — Surgical  anatomy  of  uterus,  broad  ligaments,  round  ligaments,  and 
vagina,  929 — Surface  form  and  landmarks.  032 — Instruments,  932 — Partial  abdominal 
hysterectomy,  together  with  removal  of  ovaries  and  lubes  (partial  abdominal  hysterosal- 
pingo-oophorectomy),  933 — Total  abdominal  hysterectomy,  together  with  removal  of 
ovaries  and  tubes  (total  abdominal  hysterosalpingo-oophorectomy),  935 — Total  vaginal 
hysterectomy,  935. 

II.  Ovaries: — Surgical  anatomy  of  ovaries,  fallopian  tubes,  941 — Ovariectomy,  or 
oophorectomy,  with  removal  of  fallopian  tube  (salpingo-ovariectomy.  or  salpingo-oopho- 
rectomy),  942 — Note,  944. 

CH.APTER  VIII. 

OPERATIONS  FOR  HERNIJE. 

I.  Inguinal  Hernia,  045 — Surgical  anatomy.  945 — Cicneral  surgical  considerations, 
Q46 — Instruments,  948 — 0{)eration  for  radical  cure  of  oblique  inguinal  hernia,  Bassini's 
method,  948 — Oi)eration  for  radical  cure  of  same,  Halsted's  method.  053. 

II.  Femoral  Hernia,  055 — Surgi(  al  anatomy,  055 — C'.eneral  surgical  considerations, 
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PART  I. 

THE   OPERATIONS  OF  GENERAL  SURGERY. 


CHAPTER    I. 

OPERATIONS  UPON  THE  ARTERIES. 
LIGATION  OF  ARTERIES. 

GENERAL  CONSIDERATIONS. 

Description.— The  ligation  uf  an  artery  signifies  the  constrirtimi  of  the 
artery  by  means  of  a  ligature,  for  the  purjiose  of  controlling  the  circulation  in 
thai  ve>sel. 

Varieties  of  Ligation. — A  ligation  may  l^e  **  terminal,"  where  the  cut 
end  of  an  artery  is  tied; — "  in  continuity,"  where  tied  in  its  unbroken  course; 
— *•  single,''  where  but  one  ligation  is  used;— "doiible."  where  two  are  applied 
(as  in  dividing  a  vessel  between  ligatures); — "immediate,"  where  applied 
Jirectly  to  the  arter\'  proper; — "intermediate,"  where  the  ligature  passes 
round  more  or  less  connective  or  other  tissue  surrounding  the  artery  (as 
'In  ligation  for  parenchymatous  hemnrrhage);—'*  permanent."  where  applied 
lo  remain; — or  *'temporar}',"  where  applied  for  arrest  of  circulation  for  a  brief 
peritxl. 

Indications  for  Ligation  of  Arteries. — Wounds;  aneurisms;  hemor- 
bugc.  from  main  trunk  near  site  of  ligatinn,  or  from  either  main  trunk  or 
ne  of  its  branches  at  a  distance  from  site  of  Ugaiion;  rupture  of  vessels; 
anj^iomata;  to  control  hemorrhage  in  operations  distal  to  site  of  ligation; 
to  lessen  nutrition  of  inoperable  tumors;  to  cause  atrophy  of  an  organ  by 
diminishing  its  blood-supply. 

Preparation. — (i)  General; — none  is  necessary  for  ihe  smaller  ligations. 
In  the  case  of  the  ligation  of  the  larger  arteries,  the  constitutional  state  of  the 
patient  shouM  be  looked  after  as  in  other  major  operations.  (2)  Local; — 
the  usual  antiseptic  preparation  of  the  part  — the  patienl  coming  to  the  table 
with  the  site  of  operation  in  an  aseptic  dressing. 

Position.— Patient  upon  table  of  proper  height,  and  so  placed  as  lo 
bring  the  involved  artery  most  conveniently  and  advantageously  before  the 
surgeon.  Surgeim  stands  where  he  can  best  manipulate,  which  is  generally 
on  the  side  of  the  o|>eration,  and  usually  cuts  downward  on  the  right,  and 
vard  on  the  left.  Assisianl  generally  stands  opposite  the  surgeon,  and 
the  field  of  ojieration  by  retraction,  or  assists  in  the  steps  of  the 
lif^tion.  The  jMisitioni  of  patient,  surgeon,  and  assistant  will  var\'  according 
to  the  arter}'  operated  upon,  and  will  be  given  in  the  individual  operations. 
Instruments. — Esmarch  bandage  and  tourniquet;  scalpels,  heavy  and 
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light;  scissors,  straight  and  curved,  sharp-pointed  and  blunt;  forceps,  dis- 
secting and  toothed;  hemostatic  forceps;  grooved  director;  tenacula;  re- 
tractors, various  sizes  and  shapes;  aneurism-needles,  large  and  small,  straight 
and  laterally  curved;  ligature-carrier;  ligaturing  and  suturing  material  (v.  i.); 
needles,  straight  and  curved,  surgeon's  and  Hagedorn;  needle-holder;  wound- 
hooks;  drainage  materials  (for  special  emergencies);  means  of  illuminating 
deep  wounds. 

Ligature  Materials. — Plain  catgut;  chromicized  catgut;  kangaroo 
tendon;  ox  aorta;  silk,  plain  and  floss.  For  the  closure  of  skin-wounds, 
silkworm-gut  or  silk  sutures. 

(I)  For  the  ligation  of  smaller  arteries — plain  catgut.  (2)  For  medium 
arteries — chromicized  catgut.  (3)  For  largest  arteries — kangaroo  tendon 
(flat);  ox  aorta  (flat);  chromicized  catgut;  soft  floss-silk. 

Steps  of  the  Operation  of  Ligation.— For  the  satisfactory  carrying 
out  of  a  ligation,  a  systematic  course  should  he  followed  in  all  cases,  the 
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accurate  guide  to  the  vessel.  esiJt'daliy  in  the  early  stage  of  the  o|>eriiti()n  (for 
instance,  in  the  above  case,  the  brachial  artery  is  often  considerably  (nerlapped 
by  the  biceps  in  a  \velI-devcloi:»ed  subject),  lhnu«ih  the  latter  are  the  natural 
boundaries,  which  generally  have  to  be  encountered  and  manlijulated  ijefore 
finally  reaching  the  artery,  (3)  In  other  cases  the  line  bears  no  relation  what- 
ever to  external  muscular  or  tendinous  elevations  or  furrows,  and,  in  such 
GBses,  the  line  alone  has  to  be  blindly  followed,  in  the  early  [jarl  of  the  opera- 
tion, as  a  guide  to  the  course  of  the  aricry  (as  in  the  case  of  the  uj)[>cr  [>oriion 
of  the  ulnar  artery,  Fi«;.  2^). 

IC)  Incision.— (I)  Position  and  Direction  of  Incision: — In  the  great  major- 
ity of  cases  the  line  of  incision  coincides  with  the  line  of  the  artery,  from  be.^n- 
ning  to  end  of  ojjeralion,  superficially  and  in  the  rlceper  layers  (as  in  ligation 
of  ihe  popliteal  artery  in  the  middle  of  the  ^mpliteai  space),  and  should  be  so 
placed  as  lo  have  its  center  o\er  the  site  of  ligation.  In  other  cases  the  line 
of  incision  will  follow  a  muscular  marking,  even  if  at  a  shght  variance  with 
ihc  ret-ognized  "line  of  artery''  (c.  g.,  in  ligating  the  common  carotid  above 
the  om«»hyo(d,  the  incision  is  made  parallel  wilh  ihe  inner  margin  of  the 
Memomastoid,  which,  in  muscular  and  well-develo|)ed  necks,  is  known  to 
overlap  and  lie  slightly  to  the  inner  side  of  the  artery,  Fig.  7.  F").  In  other 
cases  the  incision  follows  neither  line  of  artery  nor  muscular  marking,  but 
lies  in  a  course  parallel  with  both  line  of  artery  and  muscular  fibers,  and  is 
so  placed  as  to  reach  the  vessel  most  advantageously  and  with  least  damage 
10  neighboring  structures  (c.  g.,  ligation  of  posterior  tibial  artery  in  mifldle 
of  leg,  Fig.  39,  I).  In  other  cases  the  incision  may  coincide  with  the  line 
of  artcn*  but  cross  an  overlying  muscle  at  a  right  angle  (c.  g.,  ligation  of 
lingual  arter\'  beneath  the  hyuglossus  muscle  (Fig.  7,  L).  In  still  other 
cases  the  incision  may  cross  the  course  of  the  artery  at  a  right  angle  (e.  j^., 
ligation  of  external  iliac  extra  peri  ton  ealiy.  by  an  incision  parallel  with  Pou- 
|K»rt*s  ligament.  Fig.  35).  (3)  Superficial  Inci>ion; — Flaving  ch risen  the  line 
of  incision  as  free  from  superficial  vessels  ami  nerves  as  circumstances  permit, 
steady  the  area  of  incision  by  means  of  the  left  thumb  and  forefinger,  which,  by 
their  separation,  put  the  pans  under  slight  tension  and  give  room  for  the  knife- 
cut  between  them.  Grasp  the  scalpel  in  the  "pen  position  "  for  finer,  more  lim- 
itcil  cuts,  and  in  the  "dinner  knife  position*'  for  heavier,  longer  ruts.  Enter 
the  p<»inl  of  the  scalpel  at  a  right  angle  to  the  skin  surface — traverse  the  line 
of  incision  with  the  knife-handle  at  about  45  degrees — and  withdraAv  the  knife 
wilh  the  |K)int  of  blade  again  at  a  right  angle  to  the  surface,  thereby  cutting  to 
al  tiepth  throughout.  This  incision  should  pass  through  skin  and  supcrfi- 
.1  fascia,  and,  while  not  unneces.sarily  long,  should  he  amply  long  enough 
lo  enable  subsequent  manipulations  to  be  carried  on  without  injury  to  the  struc- 
tures. The  length  of  the  incision  should  rather  be  determined  by  the  depth 
of  ihc  arter>'  and  the  nature  of  the  parts  to  be  encountered,  than  by  any 
attempt  lo  rememljer  an  arbitrar}'  length  of  incision  for  each  artery.  The 
deep  fascia  is  similarly  divided  in  the  original  line — avoiding,  where  possible, 
supertJcial  vessels,  and,  esj^cially,  nenes.  (J)  Deep  Incision: — Having 
passed  through  all  overlying  fascia  in  the  superficial  incision,  the  muscle 
and  tendinous  lan^lmarks  now  come  to  both  sight  and  touch.  Generally 
no  further  cutting  is  necessary — the  rest  of  the  ajtproach  and  exposure  of 
tbc  wlery  being  accomplished  by  blunt  dissection.  In  by  far  the  majority 
of  cases  arteries  are  henceforth  reached  by  following  down  between  muscular 
planes,  it  lieing  ven'  rare  that  muscle-fibers  are  separated,  and  rarer  still 
t  muscles  arc  cut  transversely.  At  this  stage  of  the  operation  the  muscular 
tendinous  boundaries  are  recognized  and  followed  10  the  known  position 
the  artery,  the  intermuscular  planes  being  separated  by  the  handle  of  the 
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scalpel  rather  than  by  the  blade,  and  this  separation  being  carried  out  to 
correspond  with  the  length  of  the  superficial  wound.  The  three  best  means 
of  recognizing  intermuscular  planes,  in  the  order  of  their  reliability,  are: — 
sense  of  touch  of  tip  of  left  index-finger  (which  flexion  of  the  limb  may  aid) ; — 
following  down  of  intermuscular  branches  of  the  artery; — the  white  fascial, 
or  yellow  fatty,  so-called  "line"  in  the  intermuscular  spaces.  It  is  of  great 
importance  to  recognize  the  proper  intermuscular  space  at  the  start,  as, 
once  in  a  wrong  intermuscular  interval,  one  may  wander  on  indefinitely, 
completely  off  the  track,  missing  the  artery  and  doing  much  damage  to  the 
parts  (and  injury  to  one's  own  feelings).  Good  retraction  should  be  freely 
used  at  this  stage,  and  muscles  and  tendons  should  be  drawn  to  their  prof)er 
sides  (flexing  the  limb  often  aiding  considerably  in  this  retraction).  Im- 
portant vessels,  nerves,  and  other  structures  should  be  guarded  during  this 
separation  of  the  parts,  and,  when  in  the  way,  should  be  displaced  to  the 
more  convenient  side  of  the  operation-field — always  remembering  that  nen'es 
are  the  most  important  structures  to  be  siifeguarded,  in  the  great  majority 
of  cases.  If  an  Esmarch  have  not  been  used,  the  wound  is  kept  compara- 
tively dry  by  frequent  sponging  of  the  field  with  dry  gauze-pads. 

(d)  Exposure  of  Artery. — Having  gotten  down  into  the  region  of  muscles 
and  tendons,  these  should  be  clearly  identified,  and  the  artery  sought  by  its 
known  relation  to  these  structures.  The  muscles  and  tendons  are  the  rallying- 
points  in  the  depth  of  the  wound.  Three  structures,  outwardly  more  or  less 
similar  in  appearance,  and  often  in  sensation,  are  to  be  distinguished: — (i) 
Arteries  are  recognized  by  their  known  course;  their  pulsation,  when  no 
proximal  constriction  is  used  (and  by  the  hard,  unyielding  plaster  or  starch 
injection  in  the  cadaver) ;  their  swelling  proximally  when  compressed  distally 
(where  no  constrictor  is  used);  their  firm,  round,  resisting,  elastic,  cord-like 
feeling;  their  peculiar  sensation  when  compressed  between  the  fingers,  present- 
ing a  central  depression  and  two  lateral,  elevated  ridges;  their  thicker  walls; 
their  rubber-tube-like  feeling  when  touched  and  tendency  to  glide  from 
beneath  the  fingers;  the  force  required  to  compress  them;  their  regular  outline; 
their  pinkish  or  pinkish  yellow  color.  Of  these  means  of  recognition,  pulsa- 
tion is  the  conclusive  test,  provided  there  can  be  eliminated  all  possibility 
of  error  caused  by  pulsation  transmitted  through  contact  (as  a  vein  or  a  ner>'e 
made  to  rise  and  fall  by  an  artery  beating  lacneath  or  to  one  side  of  it). 

(2)  Veins  are  recognized  by  not  pulsating  (where  no  Esmarch  is  used);  by 
having  thinner  coats;  by  swelling  toward  the  periphery  when  compressed  cen- 
trally (no  constrictor  being  used);  by  being  softer  and  less  resisting  to  touch; 
by  the  flat,  ribbon-like  feeling  throughout  their  whole  width  when  compressed 
between  the  fingers;  by  their  purplish  color;  by  their  wavy,  irregular  contour; 
by  their  accompanying  the  arteries,  in  many  regions,  in  pairs  or  companion 
veins;  by  their  larger  size  than  the  corresponding  arteries;  by  the  ease  with 
which  they  are  compressed.  It  may  be  mentioned  here,  in  connection  with 
the  companion  veins,  that  two  vena;  comites  are  to  be  found  accompanying 
all  arteries  below  the  axilla;  all  arteries  below  the  knee;  most  of  the  smaU 
and  medium-sized  arteries  of  the  trunk;  and  that  the  arteries  of  the  head 
and  neck  are  accompanied  by  single  veins.  These  veins  generally  run  on 
either  side  of  the  artery,  communicating  across  the  artery  at  frequent  intervals, 
— generally  lying  in  front  of  and  behind  the  artery  when  the  intermuscular 
plane  enclosing  the  artery  lies  anteroposteriorly, — and  usually  lying  to  the 
right  and  left  of  the  artery  when  the  intermuscular  plane  runs  transversely. 

(3)  Nerves  are  distinguished  by  their  known  position;  their  white  color; 
their  round  contour,  unyielding  consistency,  and  non- compressibility;  their 
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appearance  of  being  made  up  of  parallel  bundles;  their  swelling  neither 
proximaliy,  like  arteries,  nor  peripherally,  like  veins,  when  compressed  (no 
constrictor  being  used). 

(e)  Opening  the  Sheath.— Having  identified  this  structure  and  brought 
it  well  within  the  lield,  its  wall  is  to  be  opened  and  the  contained  artery  ex- 
posed— for  the  purjjose  of  clearing  a  path  for  the  aneurism -needle  (Fig.  i). 
Only  the  main  vessels  have  a  distinct  sheath  of  connective  tissue,  and  the 
larger  the  artery,  the  more  rlistinci  the  sheath.  In  some  cases  the  accom- 
panying vein  and  nerve  are  included  in  a  common  sheath,  together  with 
the  artery — the  sheath  beinjj  compt)sed  of  more  or  less  condensed  connerlive 
tissue.  The  smaller  arteries  are  surrounded  by  a  less  distinct  layer  of  areolar 
tissue,  generally  not  demonstrable  as  a  sheath.  The  sheath  shuuld  be  opcnetl 
at  least  1.3  cm.  (J  inch)  from  any  branch.  With  a  pair  of  tmely  poinle^l 
forceps,  pick  up  the  shealh  where  it  is  desired  to  pass  the  ligature,  and  in 
such  a  way  as  to  raise  the  sheath  in  a  fold  parallel  with  the  long  axis  of  the 


Pf^    1— l.lcATtov  OP  *N   Artkrv.    OpctiiiiK  ihc  sheath.     A.  Rrtraclion  of  adjacent  muscW; 
.  TootlK-d  (ufL(ii»  naiitiiii;  %hi:ath  of  atlerv  in  a  loiiKUudiiial  fold ;  C,  incising  shealh  in  long  axis  of 
MtiCO  •  ^^>  Aner>  visible  through  inci&vd  ihcath. 


Yessel  (Fig.  i,  IJ).  Let  the  furceps  pick  up  the  sheath  upon  its  anterior 
at«pcct,  but  slightly  to  i>ne  side  of  the  median  longitudinal  line,  thereby  leav 
ing  space  (o  incise  the  sheath  exactly  in  the  middle  line.  After  grasping  the 
»hcath,  shift  the  f(jrceps  gently  up  and  down  tu  see  that  the  sheath,  held  in 
the  bight  of  the  force|»s,  glides  over  the  coniained  vessel,  proving,  thereby, 
that  no  part  of  the  artery  itself  is  |»icked  up.  This  longitudinal  fold  of  the 
nhcalh,  while  held  by  the  f<»rceps  ami  lifted  up  from  the  artery,  is  incised  in 
the  long  axis  of  the  artery,  for  a  di.^tance  of  about  6  to  8  mm.  {\  to  ^ 
h)  (the  shorter  the  distance  of  separation  of  the  shealh  the  better,  to  pre- 
•  e  the  vasa  vasorum),  the  flat  surface  of  the  knife  toeing  turned  to  the 
(Fig.  I.  C).  As  Mx»n  as  the  incision  is  made  in  the  sheath,  a  gap 
appear.<«  between  the  wall  uf  ihc  artery  and  the  wall  of  the  sheath  (Fig.  r,  D). 
The  hcild  of  the  forceps  upon  the  wall  of  the  sheath  should  be  retained,  not 
bdng  relaxed  after  once  grasping  the  fold  of  sheath.     In  ligating  smaller 
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arteries,  which  have  no  well-defined  sheath,  the  vessel  is  simply  freed  of  all 
visible  connective  tissue.  (This  axial  division  of  the  sheath  of  the  artery  is 
preferable  to  the  transverse  division  so  often  advised.) 

(f)  Clearing  the  Artery. — A  path  for  the  passing  of  the  ligature  between 
the  outer  wall  of  the  artery  and  the  inner  wall  of  the  sheath  is  now  to  be 
made,  and  the  best  instrument  with  which  to  make  it  is  the  dull,  flat  end  of 
a  curved  aneurism-needle  (Fig.  2).  Having  retained  the  original  hold  of 
the  forceps  upon  the  sheath  or  grasping  the  more  convenient  lip  of  the 
incised  sheath,  insinuate  the  end  of  the  needle  between  this  wall  of  the 
sheath  and  the  artery,  and  while  drawing  this  lip  of  the  sheath  gently  away 
from  the  artery,  carefully  work  the  point  of  the  needle  around  one-half  of 
the  circumference  of  the  artery,  in  the  connective-tissue  plane  between  artery 
and  sheath,  by  a  combination  of  forward  movement,  on  the  part  of  the  tip  of 
the  needle,  with  a  side  to  side  movement,  on  the  part  of  the  lateral  margins 
of  the  curved  tip,  over  a  distance  of  from  6  to  8  mm.  (^  to  ^  inch)  (Fig.  2, 


V\K  2— l.K.ATioN  OK  AN  Akikkv.  Clc.iri  iiy  t  Ik"  ailfi  v  .  A.  A,  Rctratt  ion  of  adjacent  muscles; 
B,  F<inf]is  jjraspiii;^  inaun  lip  m  slu-atli  ;  C,  Aneui i>m-tn-fille  licaiiiiK  artery  in  its  passji^e  between 
sheath  aiul  ve^-sel ;  I).  I  orce])^  j^raspiiii;  tin  ther  lip  <jf  sheath  ;  E,  .\iieiiiism-iieedle  emerging  between 
artery  and  further  lip  of  sheath. 


C).  Having  thus  cleared  a  path  around  half  the  vessel,  and  still  holding  the 
tip  of  the  needle  in  the  {)ath  already  cleared,  the  forceps  for  the  first  time 
relinquishes  its  hold  on  the  lip  of  the  sheath  originally  grasped,  and  grasps 
the  opposite  lip  of  the  sheath  and  similarly  draws  this  part  of  the  sheath 
away  from  the  artery  (Fig.  2.  I)),  at  the  same  time  also  similarly  working 
the  point  of  the  needle  onward  and  from  side  to  side,  until  it  clears  a  way 
completely  around  the  artery  and  aj^pears  between  the  vessel  and  the  further 
lip  of  the  sheath  (Fig.  2,  ly).  Throughout  this  entire  manoeuvre  the  handle 
of  the  needle  is  held  approximately  at  a  right  angle  to  the  vessel,  and  the  tip 
of  the  needle  hugs  the  wall  of  the  artery,  csj)ecially  while  working  under  its 
deepest  part,  particularly  where  a  common  sheath  contains  other  structures, 
and  thereby  is  i)revented  from  penetrating  the  sheath  and  injuring  the  vessels, 
nerves,  or  viscera  beyond. 

(g)  Passing  the  Ligature.— Once  a  y)assage  has  been  cleared  between 
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artcn*  and  sheath,  Ihe  aneurism-needie  readily  traverses  it— so  that  as  soon 
as  the  needle  has  ap|>eared  on  the  further  side  of  the  artery,  it  is  withdrawn. 
The  needle  is  now  threaded  and  carefully  passed  between  ves>e!  and  sheath, 
through  the  pre\i«>usly  cleare<l  way,  folhnving  precisely  ihe  same  course 
and  carrying  out  the  s^me  steps — fii^t  opening  the  entrance  to  the  passage 
by  drawing  the  sheath  away  with  forceps — then  hugging  Ihe  vessel  in  making 
the  circuit — and  fmaliy  emerging  on  the  opposite  side  Ivetween  the  vessel  and 
the  further  lip  of  the  sheath,  which  the  forceps  have  now  grasf>cci  and  drawn 
away  (Fig.  ti).  An  aneurism  needle  may  be  passed  with  a  fine  silk  Hgature- 
lo<»p  as  a  carrier,  and  through  this  '* carrier"  the  proper  ligature  may  be 
threaded  and  drawn  back.     There  is  no  fixed  rule  for  the  direction  in  which 
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riK  .\  -l.u.ATioM  or  AN  AiiTEHV.  I'asniiifi;  Uk"  lijpnure  «iii(1t>liig  i)»«-  kimi.  A.  A.  Rciraciiou 
cj4  tic-iuMwiilim  (Hia»;  H,  AiM-iifism-MC^'dl*:  oarrviMi;  liKalurc  twiivHlli  itilciy;  C,  TeiiaculiitTi  Oniwirijc 
•ffi«  cihJ  it(  UKfiiurc  Utidri  uilrry,  while*  aiivurism-riccillc  ia  Ix'tiig  wilhilrawii;    D,  Tvit»K  ^H«  kiiut; 

t'    V     - .:  Itpof  thratli. 

k  N<iT  t'sitn  INI  l,ir,ATiNG   MKnii'M   AND  Largk  AnrKKiKS      E,  Two  turns  of  a  fric- 
|)<  ^v«a  b)  n  reel'knoi,  coiistiiutiiig  a  aiurt;<.'<»ir&  kiioc 


the  ntfite  should  lie  passed  in  each  ca>e;  the  rule  should  be  that  tlie 
ncetJlc  is  U>  be  passed  from  the  more  important  structures  toward  the  least  im- 
portant, or  from  the  structures  more  difficult  to  avoid  toward  those  more  easily 
avoided.  Therefore  the  needle  may  enter  the  sheath  in  the  reverse  order 
lo  that  in  which  it  has  l)een  freed  from  the  artery,  or  vice  versii,  as  seems 
safest  and  easiest.  Having  passed  the  needle  completely  around  the  vessel, 
until  its  threaded  eye  protrudes  on  the  opposite  side,  grasp  one  of  the 
threads  of  the  loo|x"d  ligjiture  with  forceps  or  tenaculum,  and,  while  thus 
held,  carefulh'  withdraw  the  needle,  following  the  cur\e  of  the  artery 
(Fig.  3.  b,  C).  Thus  a  single  thread  is  left  beneath  the  vessel — an  end 
coming  out  bctwccti  the  artery  and  sheath  on  either  side.    Some  surgeons  pass 
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the  needle  unthreaded,  and  thread  the  eye  on  the  opposite  side,  then,  holding 
one  arm  of  the  ligature  with  forceps,  withdraw  the  needle — with  the  same 
result.  There  is  no  objection  to  this  method  in  simple  cases  where  the  artery 
is  accessible  and  the  threading  easily  done  with  the  needle  in  situ  (as  in  the 
lower  third  of  the  radial),  but  it  should  not  be  attempted  in  a  region  where 
the  exposure  is  difficult  (as  in  the  retroperitoneal  ligation  of  the  common 
iliac).  Such  an  instrument  as  the  Cleaveland  needle  (ligature-carrier)  is 
preferred  to  the  common  aneurism-needle  by  some — the  instrument,  being 
passed  under  the  arter>'  empty,  grasps  the  ligature  on  the  opposite  side,  and 
draws  back  one  end  under  the  vessel.  In  arteries  too  small  to  have  sheaths 
the  ligature  is  simply  carried  under  and  around  the  artery,  which  has  been 
freed  of  all  connective  tissue,  the  general  method  being  the  same  as  just 
descril>ed. 

(h)  Tying  the  Knot. — The  largest  arteries  are  most  safely  and  satis- 
factorily tied  with  the  "stay-knot"  of 
Ballance  and  Edmunds.  The  stay- 
knot  of  these  surgeons  is  made  by  con- 
ducting two  bundles  of  soft  floss-silk 
around  the  arter}',  parallel  with  each 
other  and  side  by  side; — the  first  stage 
of  a  surgeon's  knot  is  then  tied  in  eadi 
bundle,  so  that  two  knots  lie  side  by 
side,  the  force  to  tie  them  having  been 
sufficient  to  closely  appro.ximate  the  in- 
ner and  middle  coats  of  the  arter>'  and 
completely  stop  the  flow,  but  without 
rupturing  these  coats  (Fig.  5,  A).  After 
_  tying  these  at  first  lightly,  they  are 

l\  \\%     "^  (/         M.     %         both  taken  up  together  and  gently  tight- 

'^^?^UlL%    ^\  %,    %        ened  simultaneously.    The  two  ends 

of  the  two  bundles  are  then  taken  up 
on  the  one  side,  and  the  two  ends  of 
the  other  two  bundles  on  the  opposite 
side. — the  two  bundles  on  each  side 
now  being  regarded  as  one, — and  these 
two  bundles  are  tied  in  a  single  knot, 
after  the  manner  of  the  second  step 
of  a  reef-knot  (Fig.  6,  B).  Thus  a 
knot  is  formed  the  first  part  of  which 
will  not  slip  while  the  second  is  being  tied  (which  is  apt  to  be  the  case  in 
large  arteries,  especially  if  they  he  pulsating  at  the  time,  thus  allowing  the 
establishment  of  a  small  stream  of  blood).  By  this  method  a  broad  com- 
pression and  appro.ximation  of  the  arterial  coats  will  be  accomplished,  which 
will  add  strength  to  the  site  of  ligation  against  secondary  hemorrhage. 
This  simple  ap|)roximation  is  sufficient  to  excite  endothelial  proliferation 
and  union  of  the  opposed  surfaces.  It  is  hard  to  draw  such  a  ligature 
tight  enough  to  rupture  the  inner  coats,  \n  artery  with  its  two  inner  coats 
ruptured  by  ligation  has  only  the  strength  of  its  outer  coat  to  withstand 
the  strain  of  the  circulation  until  the  secondary  phenomena  take  place, 
which  permanently  strengthen  the  site — prior  to  which  secondary  hemor- 
rhage may  occur.  Several  i)arallel  strands  of  smaller-sized  chromic  catgut, 
led  under  the  artery  by  a  carrier,  are  sometimes  used,  thus  securing 
width  for  the  ligature  and  the  consequent  distribution  of  pressure.     All 


^ 


'"•K"- 5  'I'"!  6.— Fi.f>ss-sii-K  Stay-knot  OF 
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medium-sized  arteries  should  be  lied  with  a  surgeon's  knot  (a  friction-kiiDt 
followed  by  the  second  step  of  a  recf-knoi)  (Fip;,  4.  K).  All  small  arteries 
are  safely  liefl  with  the  reef  knot  alone.  In  making  tension  ujuin  iht  ends 
of  the  ligature,  special  care  should  be  taken  not  to  lift  the  artery  out  'if 
lis  sheath.  To  avoid  this,  the  lips  of  the  rip;ht  and  lefl  t'orcfrngers  should 
come  together,  end  to  end,  directly  upon  the  knot  in  the  act  of  being  tied, 
and  the  tightening  should  be  done  by  putting  the  terminal  and  middle 
knuckles  of  the  index-tmgers  in  apposition,  back  to  back,  and  using  them 
as  fulcra  (Fig.  ,^,  D).  The  thumbs  may  be  similarly  used,  instead  of  the 
forefingers.  It  is  a  disputed  point  as  to  how  much  tension  should  be 
used  in  lightening  a  ligature.  It  may  be  said  that  it  is  best  lu  tighten  the 
ligature  upon  all  large  vessels  sufficiently  to  thoroughly  approximate  their 
inner  wall  in  pleats,  thereby  completely  closing  the  lumen,  without  ruptur 
ing  their  two  inner  coats.  The  same  holds  inie  of  all  diseased  vessels,  in- 
dependently of  their  size.  All  medium  vessels  may  be  similarly  ligated. 
The  smaller  arteries  generally  have  their  ligatures  tightened  sufficiently  to 
rupture  iheir  inner  and  middle  coats.  A  tightening  almost  sutficient  to 
sever  all  coats,  especially  when  using  silk,  is  distinctly  to  be  avoided. 
Secondary'  hemorrhage  seems  less  frequent,  and  the  strength  of  the  vessel 
grvaler,  where  the  vessels  are  only  constriclcd  enough  to  closely  approximate 
the  two  inner  coats,  without  causing  their  rupture.  .\ll  knots  should  be  cut 
comparatively  short.  A  round  ligature  tightly  drawn  will  rupture  the  inner 
coats;  a  broad  ligature  will  do  so  far  less  readily. 

(i)  Closure  of  Wound.— Where  a  large,  well-marked  sheath  has  been 
openetl  in  exposing  the  artery,  although  not  absolutely  necessary,  it  is  well 
to  unite  the  edges  of  the  sheath  by  one  or  two  fine  catgut  sutures.  Where 
any  muscle  tissue  has  been  incised  in  order  to  reach  the  artery,  it  is  usually 
best  to  repair  the  dinded  muscle  tissue  by  catgul  sutures  passed  through 
the  lips  of  the  muscle  wound — which  suture  ljec<jmes  buried  in  the  final 
steps  of  the  ofK-ration.  Where  deep  intermuscular  planes  have  been  opened 
up,  and  dead  spaces  are  apt  lo  be  left,  it  is  advi.«wTble  to  put  in  a  few  buried 
catgut  sutures  through  the  muscle  tissue,  drawing  together  the  muscles  into 
their  normal  intermuscular  cleavage  line.  W  here  no  muscle  has  been  wounded. 
— antl  in  Ihe  final  step  of  ihose  cases  where  muscle  has  been  incised  and 
sutured, — complete  closure  of  the  wound  is  accomplished  by  a  line  of  inler- 
rupte<l  silkworm -gut  or  silk  sutures,  or  by  a  continuous  silk  suture — the 
suturing,  in  either  case,  being  materially  aided  by  putting  the  wound  on 
fhc  stretch  by  a  wound-hook  in  either  end.  No  form  of  drainage  is  used 
in  clean  cases.  ,\  simple  gauze  and  cotton  dressing,  held  in  place  by  a  bandage, 
completes  the  <iressing, 

(j)  After-treatment.— Very  little  after  treatment  is  indicated  in  the 
ligation  of  the  smaller  arteries.  Where  a  large  artery  is  ligated,  a  splint 
should  be  incoqM)rated  in  the  dressing  where  feasible,  in  order  to  control 
all  movement  of  the  part.  In  the  case  of  the  main  artery  of  a  limb,  the 
limb  should  be  encased  in  cotton,  and  artificial  warmth  applied  in  addition, 
until  the  new  circulation  is  established.  The  limb  is  elevated  in  bed  to 
Ipvor  venous  return.  The  skin  sutures  are  removed  on  the  seventh  or  eighth 
LoiV.  A  rest  in  Ixni  of  from  two  to  four  weeks  is  required  in  the  lig.ition 
of  the  larger  arteries. 

Local  Results  of  Ligation.— (Iblileration  of  arter>'  at  site  of  ligation. 
EslnblishmenI  of  a  new  (rollaleral)  circulation. 

Chief  Dangers  in  Ligation  of  Arteries.^Secondary  hemorrhage. 
Gangrene. 


26  OPERATIONS  UPON  THE  ARTERIES. 

Comment. — (i)  Where  it  is  difficult  or  impossible  to  separate  one  or 
more  veins  from  the  artery,  the  artery  and  vein,  or  veins,  may  be  included 
in  the  one  ligature.  (2)  Especial  care  should  be  taken  to  avoid  the  inclusion 
of  the  smallest  nerve  in  the  ligature.  (3)  When  a  large  vein  is  wounded, 
the  wound  should  be  at  once  closed  by  lateral  ligature  (Fig.  70),  or  by  sutur- 
ing (Fig.  69),  preferably  the  former.  If  this  be  not  feasible,  the  vein  should 
be  ligated.  All  medium  and  small  veins  should  be  ligated  if  wounded.  If 
the  ligation  of  the  artery  can  be  accomplished  without  the  likelihood  of 
again  wounding  the  vein,  it  should  be  completed  at  the  onginal  site.  If 
there  be  danger  of  further  complication,  a  new  site  should  be  chosen  just 
above  or  below  the  one  originally  selected.  (4)  It  is  held  by  some  that 
secondary  hemorrhage  is  less  likely  if  an  artery  be  ligated  in  two  places, 
from  2.5  to  5  cm.  (i  to  2  inches)  apart,  and  then  divided  between  these  two 
ligatures,  allowing  each  end  to  retract — upon  the  principle  that  the  arteries 
of  the  body  are  constantly  under  longitudinal  tension,  and,  when  ligated  in 
continuity  (especially  where  the  inner  coats  are  severed),  there  are  present 
the  conditions  calculated  to  predispose  to  secondary  hemorrhage.  Practical 
experience  seems  to  have  borne  out  the  claim  of  the  double  ligature  with 
division,  but  the  operation  is  not  always  feasible,  especially  in  the  deeper, 
larger  vessels.  (5)  All  ligature  material  should  be  thoroughly  pliable  before 
being  used. 


SURGICAL  ANATOMY  OF  INNOMINATE  ARTERY. 

Description. — Largest  branch  of  arch  of  aorta.  From  3.8  to  5  cm. 
(1^  to  2  inches)  in  length.  Arises  from  beginning  of  arch  of  aorta,  opposite 
fourth  dorsal  vertebra;  runs  upward,  forward,  and  to  right,  to  upper  border 
of  right  sternoclavicular  articulation,  where  it  divides  into  right  common 
carotid  and  right  subclavian. 

Relations. — Anteriorly:  manubrium;  origin  sternohyoid;  origin  sterno- 
thyroid; right  sternoclavicular  joint;  remains  of  thymus  gland;  left  innominate 
vein;  right  inferior  thyroid  vein;  inferior  cervical  cardiac  brai}ches  of  right 
pneumogastric.  Posteriorly:  trachea;  right  pleura.  To  right:  right  in- 
nominate vein ;  right  pneumogastric  nerve ;  right  pleura.  To  left :  left  common 
carotid;  remains  of  thymus  gland;  left  inferior  thyroid  vein;  trachea. 

Branches. — Thyroidea  ima  (sometimes);  thymic  branch  (sometimes); 
bronchial  branch  (sometimes). 

Line  of  Artery. — From  center  of  manubrium,  to  center  of  right  sterno- 
clavicular joint. 

Indications  for  Ligation. — .Aneurism  of  right  carotid,  subclavian,  and 
of  innominate  itself. 

Sites  of  Ligation. — From  1.3  to  2  cm.  (^  to  J  inch)  below  bifurcation 
(Fig.  7)- 


LIGATION  OF  INNOMINATE  ARTERY 

BY  ANGULAR  IXCISIO.X  (MUTTS  OPERATION). 

Position. — Patient  supine,  chest  raised,  head  backward  and  to  opposite 
side.     Surgeon  to  outer  side  of  shoulder.     .Assistant  opposite  surgeon. 
Landmarks. — Clavicle;  stemomastoid  muscle;  sternoclavicular  joint. 
Incision. —  J^ -shaped  (on  right — reversed  on  left).    Horizontal  portion 
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of  incision  is  made  along  upper  margin  of  inner  third  of  clavicle,  for  a  distance 
of  almul  7.5  rm.  (3  inches).  Oblique  jxirtion  (meeting  horizonial  at  an 
acute  angle)  is  made  along  anterior  margin  of  slernomasloid,  for  about  7.5 
cm,  (3  inches).     (Fig.  7,  A.) 


P'lC-  7  —l!*cision9  poK  LtGATiON  OP  CiMEp  AJtTeRiBS  OP  Hrad  AND  Nbck  :— A,  A.  Innom- 
Ite,  b)r  anfiiljir  |ncl<t|i>ii ;  B.  B.  Sime.  by  uhliqtic  iiiciAi«iii ;  C,  C.  Same,  by  (Niriijtl  bony  icsrctlon. 
ibn'UicU  »fi  t>hl(.iuc  IikI*|iiii,  I).  l>.  Same,  by  punlul  li-iuy  icscctlofj  ( BarOc»»b«;Hcf*»  i^perntlonf;  E. 
nnie.  by  ^(ihltiit);  mtinubtium^  F,  Cutniiiou  cuiotitj.  abuvc  ottiohyoul;  li.  Shui«,  b«low  omohyoid; 
H.  F-»tcrnat  cxrotjtl,  JHlr>w  (lnjnsiTic  ;  I,  b.imc.  above  dii;:istrK- ;  J,  TJiyrciuJ,  u(  oiikiii  ;  K.  Lingual,  at 
•wiciit ;  L,  l.itiKUiil,  befit'.ith  Iimi^Iiivhus  ;  M.  Factal,  n\<i'r  itifer|i>r  nutxilUt ;  N,  OLLipituI,  bvhinci  niAs- 
leti)  procfs* ,  O.  Tvn<irt*Ml.  ju«,t  «1»jvi'  <>kuiiui.  P.  Trunk  oi  ini>Mlc  mrninR'sil,  in  irriibinp-op^nJng 
czpOKtl  b)-curvf:tl  obliqiir  ith  iMoti  I  lowrr  <i(  i«v«  t rcpbine-DficntnKf) t;  Q.  .\nu*ri(>r  bmnch  of  inkJrtle 
Mwniitcc*).  W  tfcpbnic-  <iiH.iimi;  «.x(m>scH  bv  brin>.r^hn«  inrinioo  (bibber  i>(  two  ir€Tibitic-o|i*-niMj|{s>;  R, 
l^aatfnor  brancb  ■*(  mldiib-  inciiiML;iMt.  b»  trrpblni'-iipniltiK  c\piKstr<l  by  bors«ihi*p  inirivion;  S,  lnlcrnal 
<iirn(i<i,  nrar  orticin:  T.  Third  pAM  uf  »ii)i«.biviAn;  l*.  Tntii^vct»ali»  citlli  bikI  suprnsLAiMilor.  at  outrr 
OMrciH  «l  Mrmumastoid  ;  V,  ltil<.-rn:il  m:imiii»ry.  In  s«ond  inlcrcuslu!  spttcc  i  \V,  First  pari  ol  axil' 
Ufy,  b>  rurvnl  Iransverw;  tncbiinn  biflnw  cUivicic 
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Operation. — Having  incised  skin  and  superficial  fascia,  this  triangular 
flap  is  dissected  upward.  Cut  the  sternal  and  clavicular  attachments  of 
the  sternomastoid,  as  far  as  exposed.  The  sternohyoid  and  sternothyroid 
muscles  are  also  cut,  or  are  nicked  and  drawn  well  inward.  Expose,  ligate 
doubly,  and  cut  the  anterior  jugular  vein  betw^een  its  two  ligatures,  lying 
beneath  the  sternomastoid;  and  also  the  right  inferior  thyroid  vein.  Divide 
the  deep  cervical  fascia  along  the  original  lines  of  incision,  thus  exposing 
the  common  carotid.  Open  its  sheath  and  follow  to  its  origin,  avoiding 
the  recurrent  laryngeal  nerve.  Thus  guided  to  the  innominate,  clear  its 
trunk — with  especial  care  on  the  outer  side,  of  the  pneumogastric  nerve, 
right  innominate  vein,  and  pleura — and  pass  the  needle  from  these  structures. 

Comment. — (i)  As  the  chief  source  of  failure  is  secondary  hemorrhage, 
the  common  carotid  and  vertebral  arteries  are  also  tied — being  the  chief 
sources  through  which  the  recurrent  flow  occurs.  (2)  This  free  section  of 
muscles  leaves,  by  their  retraction,  a  deep  gap  at  the  root  of  the  neck  for 
infection  and  slow  filling-up.  As  much  repairing  of  cut  muscle  tissue  as 
possible,  by  suturing,  should,  therefore,  be  done  in  completing  the  operation. 
(3)  Artificial  illumination  is  desirable  in  this  operation. 

Collateral  Circulation.— First  aortic  intercostal,  with  superior  inter- 
costal of  subclavian.  Upper  aortic  intcrcostals,  with  thoracic  branches  of 
axillary  and  intercostals  of  internal  mammary.  Phrenic,  with  musculo- 
phrenic of  internal  mammary.  Deep  epigastric,  with  superior  epigastric 
of  internal  mammary.  Free  communication  of  vertebrals  and  internal 
carotids  of  o|)posite  side,  inside  of  skufl.  Communication  of  branches  of 
opposite  external  carotids  in  middle  line  of  face  and  neck.  (MacCormac). 


l.H;\TIQN  OF  INNOMINATK  ARTERY. 


29 


M 


U 


p...    .  _  I  ii,4TioK  OF  Innominatk  »v  Obliqi'e  iNcisicm ,'  Also  of  Rich  r  Common  Carotid  hit- 
LO\  ■ ,  \'eRtk»kai-NkarO«K.IN;  and  Infkkiok  Tiivhoih  Nhar  Origin  :— A,  Platvsma  ;  B, 

Slcr  •ti^cted  outward  and  «iu\vii\vard;  C,  Right  ^temorlnvicularaniculalion;  F.,  Maiittbtium 

«lcTni;  t  omoliyuid;  G.  Stcniohyoid  ;  H,  Stcrtiolhyroid  ;  I.  Thyroid  Kl^tid  ;  J.  Innominate  arttfry 
dividuix  iiilo  I'tmmoii  carotict  and  «(ibcla\  ian  ihrMjk  is  sreii  rclrarliiig  common  carotid,  w:>  as  to  draw 
tnnoniiiiittr  utmiird  and  iiis^tiidl;  K,  Thyroid  axi^  ;  L.  Inferior  thyroid  ,  M,  Nfrtebrai ;  N.  Right  (11- 
nomiriatv  vein.  Yirilh  !>utn.'luviMii  and  internal  )ui;ulur  (last,  drawn  outward);  i).  I'ncumo^nstric ;  P, 
Kccurrrttt  laryngeal,  y.  fhtenic;  R,  Ncr\'es  ft<im  Uwp  iK-lwceii  commuiiicans  and  dcs<.-«tidens  livpo- 
i;  S.  S«f»rfricial  c».-rvii'*»l  Mcrs-f*;  T.  T.  Aijtrrinr  jui?ular  vcm :  V,  W.  Inlcfioi  ttiyroid  vein.  The 
Kapular  and  transvcrsalis  colli  arteries  arc  seen  crossing  scalenus  afilicus,  lM;hind  inlcnial 
rvcln 


LIGATION  OF  INNOMINATE  ARTERY 

BY  PARTIAL   BONY    RESFXTION-T  HKOUC.H    OBIJUUE    INCISION. 

DeftCription. — The  right  sternoclavicular  articulation,  upper  part  of 
manubrium,  and  sternal  end  of  first  right  rib  are  excised  through  an  oblique 
incision — thus,  exposing  the  artery. 

Position. — As  in  Moll's  operation  (page  26). 

Landmarks.' — Cricoid  cartilage;  stemomasioid  muscle;  manuhrium, 

Incision, —An  oblique  incision,  beginning  over  the  anterior  margin  of  the 
right  stemomastoid  must  Ic.  t>n  a  level  with  the  cricoid  cartilage— and  passing 
do^n  the  anterior  border  of  the  sternomastoid,  over  the  right  sternoclavicular 
tiiulation.  onto  the  manubrium— and  down  to  the  gladiolus  (Fig.  7,  C,  C), 

Operation.— Incise  skin,  superficial  fascia,  platysma.  and  deep  fascia. 
Tie  the  anterior  jugular  vein  between  two  ligatures.  Protect  the  large  veins 
by  a  spatula  slipped  behind  the  sternum.  Having  retracted  the  overlying 
piirts,  remove,  with  Ciigli  saw.  rongeur,  bone-cutting  forceps,  or  chisel,  the 
right  sternoclavicular  articulation,  upper  part  of  the  manubrium,  and  in- 
sertion of  the  first  right  rib.  Ligate  the  inferior  thyroid  veins.  Separale 
the  areolar  tissue  from  the  vessels, — guarding  the  neighboring  .structures  as 
mcntione<l  in  the  prcce<ling  operations, — when  the  innuminate  will  be  fully 
exf)oseil  to  sight  and  touch.  Temporary  drainage  is  used  in  this,  as  in  all 
ligations  of  the  innominate 

Comment. — The  common  carotid  and  vertebral  are  also  tied. 
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LIGATION  OF  INNOMINATE  ARTERY 

BY  PARTIAL  BONY  RESECTION-THROUGH   TRANSVERSE  AND  VERTICAL 
lNCISIONS-(BARDENHEUER'S  OPERATION). 

Description. — The  following  parts  are  excised  through  a  combined 
transverse  and  vertical  incision : — the  right  and  left  sternoclavicular  articula- 
tions, sternal  ends  of  right  and  left  first  ribs,  sternal  end  of  right  second  rib, 
and  upper  2.5  cm.  (i  inch)  of  manubrium — thus  exposing  the  innominate. 

Position. — As  in  Mott's  operation  (page  26). 

Landmarks. — Suprasternal  notch  and  manubrium;  sternal  ends  of 
clavicles;  inferior  margin  of  thyroid  cartilage. 

Incisions. — (i)  Transverse  incision — along  upper  border  of  sternum  and 
over  the  surfaces  of  the  inner  thirds  of  both  clavicles,  (a)  Vertical  incision 
— from  lower  border  of  larynx,  down  the  median  line,  and  well  onto  the 
manubrium  stemi  (Fig.  7,  D,  D). 

Operation. — Carry  both  incisions  through  skin,  superficial  and  deep 
fasciae.  In  the  transverse  incision,  divide  stemomastoids,  sternohyoids, 
and  sternothyroids.  Subperiosteally  resect  (with  Gigli  saw,  rongeur,  bone- 
cutting  forceps,  or  chisel)  the  inner  extremities  of  the  left  clavicle  and  left 
first  rib — for  about  1.3  cm.  (^  inch)  of  their  extent.  Having  made  this 
exposure  of  the  upper  and  outer  portion  of  the  manubrium  upon  its  left 
aspect,  free,  through  this  approach,  the  posterior  surface  of  the  manubrium 
subperiosteally.  The  manubrium  is  then  cut  transversely  through  at  a  level 
about  2.5  cm.  (i  inch)  below  its  upper  border — the  division  being  accom- 
plished, preferably,  by  a  Gigli  saw  conducted  beneath  the  bone,  between  it 
and  the  periosteum.  The  sternal  ends  of  the  right  clavicle  and  the  right 
first  and  second  ribs,  after  having  been  well  cleared,  are  divided  close  to  the 
outer  margin  of  the  sternum,  in  the  same  manner  as  the  manubrium  was 
divided.  The  mass  of  bone  detached  by  the  above  cuts  is  now  removed. 
The  periosteum  is  then  incised  in  the  median  line — the  inferior  thyroid 
veins  ligated — the  left  innominate  vein  depressed — the  right  innominate  vein 
retracted — the  right  pneumogastric  nerve  and  pleura  guarded  on  the  outer 
side  and  behind — the  innominate  arterj'  cleared — and  the  ligature  passed 
from  the  pleura  and  pneumogastric. 


LIGATION  OF  INNOMINATE  ARTERY 

BY  SPLITTING  OF  MANUBRIUM   STERNI. 

Description. — The  manubrium  is  exposed  by  a  transverse  incision — 
divided  transversely  at  its  junction  with  the  gladiolus — then  split  vertically 
at  its  center— followed  by  the  separation  of  the  two  halves  of  the  manubrium 
and  the  e.xposure  of  the  innominate.  Upon  completing  the  operation,  the 
bony  parts  are  returned  to  their  normal  positions — with  or  without  suturing 
of  the  edges  of  the  vertically  divided  manubrium  into  apposition. 

Position. — Patient  supine;  shoulders  raised;  neck  prominent.  Surgeon 
to  right  side.     Assistant  opposite. 

Landmarks. — Sternoclavicular  articulations;  lower  border  of  manubrium 
(marked  by  line  extending  transversely  across  between  the  articulations  of 
the  second  ribs). 

Incision. — Curved  transverse  incision — passing  from  inner  third  of 
anterior  surface  of  one  clavicle  to  the  inner  third  of  the  anterior  surface  of 
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the  opposite  clavicle,  and  passing  down  over  the  manubrium  to  the  junction 
of  its  upper  and  middle  thirds  (Fig.  7,  E). 

Operation.— Having  incised  skin,  fascia,  and  anterior  borders  of  the 
platysma  down  to  the  bone,  clamp  and  tie  all  bleeding  vessels.  Free  the 
manubrium  subi)eriosteally  over  its  anterior  surface,  downward  to  the  junc- 
tion of  the  manubrium  and  gladiolus,  and  upward  to  its  superior  border. 
Follow  the  superior  border  backward  and  downward  along  its  posterior 
aspect — also  freeing  this  surface  subperiostcally  as  far  as  the  junction  of  manu- 
brium and  gladiolus.  Retract  the  overlying  soft  parts  on  the  anterior  aspect 
of  the  manubrium  and  divide  the  sternum  along  the  manubrio-gladiolar 
junction — accomplishing  the  division  with  a  GigU  saw,  if  one  can  be  conducted 
across  beneath  the  bone,  or  by  bone-rutting  forceps.  Through  the  opening 
thus  made  by  the  transverse  division,  carry  a  Gigli  saw  from  the  ccnier  of 
the  lower  border  of  the  divided  manubrium  to  the  center  of  the  suprasternal 
notch — and  divide  the  manubrium  vertically  in  its  center,  cutting  from  the 
manubrio-gladiolar  junction  Ufnvard  toward  the  free  superiur  border — the 
Gigli  saw  traveling  l>etween  the  posterior  surface  of  the  manubrium  in  front, 
and  its  periosteum  posteriorly.  After  the  completion  of  the  vertical  section, 
retract  the  two  halves  of  the  manubrium  laterally — incise  the  posterior  perios- 
teum— ligale  the  inferior  thyroid  veins — depress  the  left  innominate  vein, 
retract  the  right  innominate  vein — guard  the  right  pneumogastric  and  [>leura 
c.itemally  and  posteriorly — clear  the  innominate — and  pass  the  ligature  from 
the  pleura  and  pneumogastric. 

Comment. — Where  it  is  wished  lo  suture  together  the  vertical  borders 
of  the  split  manul)rium,  two  or  three  holes  should  be  drilled  on  each  side 
as  soon  as  the  manubrium  has  been  exposed  anteriorly  and  posteriorly,  and 
before  its  division— the  soft  parts  below  being  protected  by  some  thin,  flat 
metallic  instrument  during  the  drilling. 

Comparison  of  Methods  of  Exposure  of  the  Innominate, — Choiie 
would  K»e  given  to  methiMls  of  nun-division  of  muscles,  with  rt-traction — 
the  obUfjue  incision  thus  being  preferable  to  the  angular  one — where  these 
incisions  promise  sufficient  room  for  manipulation.     Where  more  room  is 

rssani'.   especially   from   abnormal   displacement   of    the   parts   (as   from 

irism),  the  angular  incision,  or  the  methods  of  partial  resection,  give  mt)re 
mace  for  the  safe  carrying-out  of  the  necessary  steps;  and  of  these  latter, 
ific  melliod  of  partial  resection  upon  the  right  aspect  of  the  manubrio-clavicular 
region  is  applicable  to  cases  where  a  more  limited  sacrifice  of  bone  will  suffice; 
and  Bnrdenheuer's  operation — lur  the  splitting  of  the  manubrium — where  the 
RLUcimum  space  is  required.  The  innominate  has  also  been  ligated  through 
a  trephine-opening  made  through  the  manubrium  slerrii,  after  turning  back 
flap  of  soft  parts. 


SURGICAL  ANATOMY  OF  COMMON  CAROTID  ARTERIES. 

Description.— (a)  Right  Common  Carotid :  About  0,5  cm.  (3J  inches) 
in  length.  Arises  from  bifurcation  of  innominate,  behind  right  stemocUivicular 
articulation — passes  upward  and  outward  and  slightly  backward  to  upper 
border  of  thyroid  cartilage  (opposite  fourth  cervical  vertebra,  according  to 
Morris; — third  cervical  vertebra,  accc^rding  to  Gray) — there  dividing  into  e.x- 
I  Aod  internal  carotids.  In  its  course  it  is  containe<l  within  a  common 
of  connective  tissue,  which  also  includes  internal  jugular  vein  and 
pnaimogastric  nerve,  each  separated  by  a  fibrous  seplum^ — the  vein  lying  to 
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outer  side  and  slightly  overlapping  artery,  and  the  pneumogastric  l)ring 
between  and  posterior  to  both.  The  omohyoid  muscle  crosses  common 
carotid  opposite  lower  border  of  cricoid  cartilage,  and  divides  the  artery, 
surgically,  into  a  lower  part,  deeply  placed — and  an  upper  part,  superfici- 
ally placed,  (b)  Left  Common  Carotid:  About  11.5  cm.  (4^  inches)  in 
length.  Arises  from  middle  of  transverse  portion  of  arch  of  aorta — ascends 
upward  and  outward  behind,  but  at  some  distance  from,  manubrium  steriii, 
overlapped  by  left  lung  and  pleura,  and  in  front  of  trachea,  to  left  sterno- 
clavicular articulation — whence  its  course,  relations,  and  terminations  are 
same  as  for  right  common  carotid.  The  crossing  and  relations  of  the  omo- 
hyoid muscle  are  aLso  similar. 

Relations. — (a)  Left  Common  Carotid  in  Thorax:  Anteriorly— 
manubrium  sterni;  origin  sternohyoid;  origin  sternothyroid  (above  three 
structures  being  at  some  distance);  remains  of  thymus;  fatty  areolar  tissue 
of  superior  mediastinum;  left  innominate  vein.  Posteriorly  (from  below 
upward) — trachea;  esophagus;  thoracic  duct;  recurrent  lar3mgeal  nerve. 
External  (to  left) — left  pleura  and  lung  (slightly  overlapping) ;  left  pneumo- 
gastric; left  subclavian  (both  of  latter  being  somewhat  posterior).  Internally 
(to  right) — innominate  artery;  trachea;  remains  of  thymus  gland;  left 
inferior  thyroid  vein,  (b)  Both  Common  Carotids  in  Neck:  Anteriorly 
— skin;  superficial  fascia;  platysma;  deep  fascia;  stemomastoid;  sternohyoid; 
sternothyroid;  omohyoid;  anterior  jugular  vein;  thyroid  body  (often  overlaps); 
middle  thyroid  vein;  superior  thyroid  vein;  lingual  vein;  facial  vein;  middle 
stemomastoid  artery;  descendens  hypoglossi  nerve  (generally  upon,  some- 
limes  within,  sheath);  communicantes  hvpoglossi;  lymphatic  glands.  Poste- 
riorly— pneumogastric  nerve;  sympathetic  nerve;  cervical  cardiac  branches 
of  sympathetic  and  pneumogastric  nerves;  recurrent  larjugeal  nerve;  inferior 
thyroid  artery;  longus  colli;  rectus  capitis  anticus  major.  Externally — 
internal  jugular  vein;  pneumogastric  nerve.  (On  right  side  a  space  is  left 
at  root  of  neck  by  divergence  of  vein,  in  which  pneumogastric  nerve  and 
vertebral  artery  are  found;  on  left  side  the  internal  jugular  vein  overlaps 
this  space).  Internally  (from  below  upward) — trachea;  esophagus;  re- 
current laryngeal  nerve;  branches  of  inferior  thyroid  artery;  lateral  lobe  of 
thyroid  body;  cricoid  cartilage;  thyroid  cartilage;  lower  part  of  pharynx; 
carotid  glands. 

Branches. — None,  ordinarily. 

Line. — (With  head  turned  moderately  to  opposite  side  and  upward) — 
from  sternoclavicular  articulation  to  a  point  midway  between  angle  of  jaw 
and  tip  of  mastoid  process — that  portion  of  this  line  between  the  sterno- 
clavicular articulation  and  the  level  of  the  upper  border  of  the  thyroid  cartilage 
representing  the  common  carotid.  From  the  clavicle  a  little  external  to  the 
sternoclavicular  articulation  would  more  accurately  represent  the  line.  The 
anterior  margin  of  the  stemomastoid  muscle  overlaps  the  carotid  throughout. 
The  omohyoid  muscle  crosses  the  carotid  opposite  and  directly  over  Chas- 
saignac's  "carotid  tubercle"  (costal  process  of  sixth  cervical  vertebra) — 
which  is  about  .6.3  cm.  (2^  inches)  above  the  clavicle. 

Indications  for  Ligation. — Wounds  of  itself  and  branches  of  external 
and  internal  carotid;  di.stal  and  proximal  aneurism;  distal  angiomata;  as  a 
temporary  ligature;  to  limit  growth  of  inoperable  tumors;  hemorrhage  from 
areas  supplied  by  distal  branches. 

Sites  of  Ligation. — Above  the  omohyoid  muscle — place  of  election. 
Below  the  omohyoid — depth  of  artery  and  nature  of  relations  make  the 
operation  more  difficult  and  more  fatal  (Fig.  7,  F  and  G). 
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Viz  o— l.niATioM  oi»  Rir.Hr  Common  Carotid  ahovk  OMOHvofD;— A.  A  Platvsma ;  B.  Sier- 
I  tf«>uu.«<<>t')  (rTtfu«ir<l  rtiiiwjn)!.  COnohytlid  i  ri'ini«nf«i  ijowimiinli  ,  1).  *^ienM.»lh\roi*J  ;  K.  Common 
I  c*f*'i  '  ''-  '-"••alli  luci**-"!  abuve  otnoh>oiid>;  P,  SlfrnumaMoid  anef\  ;  <»,  Internal  jiiij^ulnr  vt-iii : 
I  tl.  --  '  loid  vci«;   I.  lti(cnur  thyroid  vein;  J,  CummiiuiciiliiiR  vein  between  anleriot  and 

^:  .  K,  One  al  traiisiversalui  culli  nervtsi ;  L,  Nerves  (ruin  luop  between  dp&ccudi;iij&  nnd 
BunicAiift  hypoclossi. 


LIGATION  OF  COMMON  CAROTID  ARTERY 

ABOVIi   THE   OMOHYOID   MCSCLE 

Position. — Palient  supine;  shoulders  elevale<l,  neck  prominent;  chin 
upward  and  to  tipptxsitc  side.  Surgetjn  on  side  of  operation,  or  on  the  ri^ht 
for  both  sides. 

Landmarks. — Line  of  artery;  anterior  btirdcr  of  sternomastoid ;  cricoid 
cart  i  In  ^'c. 

Incision. — About  7.5  cm.  (3  inches)  in  length,  with  center  at  level  of 
cricoid  i.iTtilaKe — the  incision  lying  in  ihe  line  uf  the  artery  (Ftg.  7,  F). 

Operation.— incise  skin,  superficial  fascia,  and  [ilaty^ma.  Superficial 
veins  connecting  anterior  and  external  jugulars,  and  sometimes  intercom- 
niuni<^ling  veins  Ix'tween  facial  and  anterior  jugular,  as  well  as  cutaneous 
ncfXTs  are  encountered  (F'ig.  9).  Divide  the  deep  fascia  along  the  anterior 
border  of  the  slemomasloid  and  o|>en  up  the  cellular  tissue.  The  upficr 
bofuJcT  of  the  omohyoifl  is  here  exposed,  either  by  direct  incision  or  by  follow- 
ing up  the  anlcrior  border  of  the  sternomasttiid.  Having  identified  the 
intersection  of  stemomasttjiil  and  omohyoid,  the  omohyoid  is  retracted 
downward  (or  may  be  diviiletl  if  in  the  way)- — and  the  sternomastoid  outward. 
Flexing  the  chin  aids  during  these  manipulations,  by  relaxing  the  parts. 
The  common  carotid  is  now  lotate«l  as  it  crosses  the  "carotid  tubercle"  (sec 
.AnalomVt  "  Line.*'  page  32),  Clear  its  sheath,  avoiding  or  lying  the 
slemomastoid  arter}'  and  the  superior  and  middle  thyroid  veins.  Carefully 
indse  the  sheath,  approaching  from  the  inner  side,  to  avoid  the  descendcns 
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hypoglossi  nerve  (generally  on  the  antero-extemal  side  of  the  sheath)  and 
the  internal  jugular  vein,  and  see  that  artery  is  freed  from  its  sheath  in  its 
entire  circumference.  Pass  the  needle  from  the  internal  jugular  and  pneu- 
mogastric  nerve. 

Collateral  Circulation. — Inferior  thyroid,  with  superior  th)rroid.  Deep 
cer\ical,  with  occipital.  Transversalis  colli,  with  occipital.  Branches  of 
two  vertebrals,  with  branches  of  two  external  carotids.     Circle  of  Willis. 


LIGATION  OF  COMMON  CAROTID  ARTERY 

BELOW  THE  OMOHYOID  MUSCLE. 

Position — ^Landmarks. — As  in  the  ligation  above  the  omohyoid. 
Incision. — About  7.5  cm.  (3  inches)  in  length,  in  line  of  artery — from 
just   below    cricoid    cartilage    to    just    above   sternoclavicular   articulation 

(Fig-  h  Co- 
operation.— Incise  skin,  superficial  fascia,  and  platysma.  Here  arc 
encountered  the  superficial  veins  between  the  facial,  anterior  and  external 
jugular  veins,  and  the  cutaneous  cer\'ical  nerves.  Divide  the  deep  fasda 
along  the  anterior  border  of  the  sternomastoid.  Expose  the  inner  border 
of  this  muscle,  flexing  the  head  to  relax  the  parts.  The  sternohyoid  is  then 
exposed,  and  sometimes  the  underlying  sternothyroid.  The  omohyoid  is, 
ordinarily,  not  brought  into  the  field  of  operation.  These  muscles,  if  en- 
countered, are  retracted  in  their  respective  directions,  or  may  be  divided 
as  far  as  necessary.  Tie  the  inferior  thyroid  veins.  The  sheath  is  to  be 
exposed  as,  and  with  the  precautions,  mentioned  in  the  above  operation. 
The  recurrent  larj'ngeal  nerve  and  the  inferior  thyroid  artery  are  to  be  espe- 
cially guarded  in  operating  at  this  site. 

Comment. — The  ligation  of  the  common  carotid  is  more  difficult  on 
the  left  side,  owing  to  the  nearness  of  the  internal  jugular  vein  (see  Anatomy, 
"Relations,"  page  32),  and  the  operation  is  less  frequently  done  than  on 
the  right  side. 


SURGICAL  ANATOMY  OF  EXTERNAL  CAROTID  ARTERY. 

Description. — The  smaller  of  the  two  divisions  of  the  common  carotid. 
About  6.3  cm.  (2^  inches)  in  length.  Begins  opposite  upper  border  of  thyroid 
cartilage;  passes  upward,  forward,  and  then  backward,  under  the  stylohyoid 
and  posterior  belly  of  the  digastric,  to  the  interval  between  neck  of  condyle 
of  inferior  maxilla  and  the  external  auditory  meatus,  where  it  divides,  in 
the  substance  of  the  parotid  gland,  into  the  internal  ma.xillary  and  temporal 
arteries. 

Relations.— Anteriorly :  skin;  superficial  fascia;  platysma;  deep  fasda; 
anterior  border  of  sternomastoid;  hypoglossal  nerve;  lingual  vein,  facial  vein; 
posterior  belly  of  digastric;  stylohyoid;  temporomaxillary  vein;  superior 
cervical  lymphatic  glands;  branches  of  facial  nerve;  parotid  gland.  Poste- 
riorly: internal  carotid  artery;  styloglossus;  stylopharyngeus;  glossopharyn- 
geal nerve;  pharj'ngeal  branch  of  pneumogastric;  stylohyoid  ligament;  parotid 
gland ;  superior  laryngeal  nerve.  Externally :  internal  carotid  artery.  In- 
ternally: hyoid  bone;  pharynx;  ramus  of  inferior  maxilla;  stylomaxillary 
ligament;  submaxillary  gland;  parotid  gland. 

Branches  (from  below). — Ascending  pharyngeal;  superior  thyroid; 
lingual;  facial;  occipital;  posterior  auricular;  temporal;  internal  maxillary. 
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Line. — Upper  part  of  line  of  common  carotid  artery  (page  32). 

Indications  for  Ligation. — Wounds  and  aneurism  of  trunk  and  branches; 
hemorrhage  from  areas  of  branches;  palliative  in  malignant  growths;  pre- 
liminary to  operations;  aneurism  by  anastomosis  in  the  regions  of  the 
trunks. 

Sites  of  Ligation. — Below  the  digastric  (between  the  superior  thyroid 
and  lingual  branches) — place  of  electiun — the  operation  is  easier  and  more 
branches  are  thus  controlled.  Above  the  digastric — the  operation  is  more 
difficult  and  more  apt  to  involve  branches  of  the  facial  nerve.  Note: — The 
digastric  muscle  crosses  the  artery  about  3.2  cm.  (i|  inches)  above  its  origin, 
opposite  the  upper  l>ordcr  of  the  thyroid  cartilage.  The  lingual  arises  oppo- 
site ihc  great  cornu  of  the  hyoid  bone.     (Fig.  7,  H  and  L) 

Comment. — (i)  The  external  carotid  may  be  distinguished  from  the  in- 
ternal carotid  by  the  presence  of  its  branches  and  by  being  to  tlie  inner  side 
of  the  external  carotid.  (2)  The  ligation  of  the  external  carotid  is  now 
gcntrrally  done  where  formerly  the  common  cnmiid  was  ligated  for 
conditions  of  the  former  vessel  and  its  branches — the  practicability  and 
de^^irability  of  the  operation  having  been  demonstrated  bv  ihe  work  of 
Wyeth. 


LIGAnON  OF  EXTERNAL  CAROTID  ARTERY 

BELOW   THE   DIGASTRIC   MUSCLE. 


t  Position. — .\s  for  the  common  carotid  (page  ^^). 
Landmarks. — Sternomastoid ;  thyroid  cartilage;  angle  of  jaw. 
Incision. — About  7.5  cm.  (3  inches) — along  the  anterior  border  of  the 
momastoid,  or  slightly  \n  front  of  border — from  level  of  middle  of  thyroid 
tilage,  to  near  angle  of  jaw  (Fig.  7,  H). 

Operation. — Incise  skin,  superficial  fascia,  and  platysma  (Fig.  10).  Tie 
any  veins  which  may  lie  in  the  line  of  incision.  Divide  the  deep  fascia  and 
expose  the  anterior  border  of  ihe  stcrnomastoid  and  draw  it  outward.     Find 

I  the  posterior  belly  of  the  digastric  at  the  upper  angle  of  the  wound-  Next, 
locate  the  hypoglossal  nerve  crossing  the  external  carotid  below  the  origin 
of  the  ocdpital  artery.  LcKate  the  tip  of  the  great  cornu  of  the  hyoid  bone, 
opposite  which  the  lingual  artery  arises.  Having  fixed  the  location  of  these 
three  structures,  and  avoiding  the  superior  thyroid,  facial,  and  lingual  veins; 
expose  the  artery  opposite  the  lip  of  the  great  cornu  of  the  hyoid.  Clear 
the  sheath  and  pass  the  ligature  between  the  superior  thyroid  an<i  Ungual 
branches — guarding  the  descendens  hypoglossi  nerve  in  front,  and  the  .supe- 

Irior  larj'ngcal  nerve  passing  behind  Ihe  arter\- — directing  the  needle  from 
the  internal  carotid. 
Comment. — (i)  The  operation  is  not  an  easy  one,  and  it  is  often  difficult 
lo  recugnize  the  branches,  (a)  Jacobson  advises  simultaneous  ligation  of 
the  suix?rior  thyroid,  the  lingual,  ami,  if  possible,  the  ascending  pharyngeal 
branches — on  account  of  secondary  hemorrhage.  (3)  Through  this  same 
tnciiiion  the  superior  thyroid.  Ungual,  facial,  occipital,  and  ascending  phar\'n- 
grnl  may  be  ligated. 

Collateral  Circulation. — Same  as  for  the  ligation  of  the  common  carotid 
above  the  omohyoid  (page  34). 
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FiR.    lO.— Lir.ATION  OK  RlCillT    EXTKRNAL  CAROTID  BFI.OW  DIGASTRIC;    AND  At. SO  OF  K'TKRNAL 

C'aroiid.  Si'PKKiOK  Thvkoid.  LiNGiAi.,  Kaciai.  AND  ( )(:cipi  lAi.,  NKAR  Orkhn  :— A,  Suprrhcii! 
fascia;  B,  H,  Plalysma  ;  C,  Ccrviial  fascia  ;  M.  Stcnn)mast<)id  i  retracted  outward);  E.  Posterior  bclly 
<>f  (ligaslrir;  F.  Hy(i>;lossus.  with  liiij^tial  artery  disa)>|K>aiiti;>;  beneath  il ;  (»,  Thy  rcih  void  M.:  H. 
Middle  constrictor  M. ;  I,  Inferi<»r  con«ilriitor  M. ;  J,  Tip  fif  ji^eal  coniu  of  hyoid  hone;  K.  External 
carotid  A.;  L.  Internal  carotid;  M.Siipeiiur  thyroid;  N,  Faci;il ;  O,  Occipital;  P.  Internal  ju]iO>lar 
v.;  y.  Lingual  and  facial  veins  emptying  into  internal  jnguiar;  R.  Superior  thyroid  V. ;  S.  Hjpo- 
glossal  N. ;  T.  Descendens  noni  N. 


LIGATION  OF  EXTERNAL  CAROTID  ARTERY 

ABOVE   DIGASTRIC  Ml-SCLE   AND   BEHIND   RAMUS  OF  JAW. 

Position. — As  for  the  common  carotid. 

Landmarks. — Line  of  artery;  ramus  of  inferior  maxilla. 

Incision. — From  tragus  of  ear,  to  below  angle  of  inferior  maxilla,  and 
placed  just  behind  the  ramus  of  the  jaw.  in  the  line  of  the  artery  (Fig.  7,  I). 

Operation. — Incise  skin  and  superficial  fascia.  Avoid,  or  doubly  ligatc 
and  incise,  the  tributaries  of  the  external  jugular  and  facial  veins.  Divide 
the  deej)  fascia.  Fl.xpose  the  anterior  border  of  the  sternomastoid  and  retract 
outward.  F-xpose  the  posterior  belly  of  the  digastric  and  stylohyoid  and 
draw  downward — partially  or  entirely  dividing  them  if  necessary.  Avoid 
the  branches  of  the  facial  nerve.  FApf)se  the  parotid  gland  and  draw  upward 
and  forward — thus  exposing  the  vessel.  Clear  the  artery  and  open  its  sheath 
— and  pass  the  ligature  around  the  artery  prior  to  its  entrance  into  the  sub- 
stance of  the  parotid  gland.  Repair,  by  suturing,  whatever  muscles  may 
have  been  incised. 


SURGICAL  ANATOMY  OF  LLXGUAL  ARTERY, 
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SXJRGICAL  ANATOMY  OF  SUPERIOR  THYROID  BRANCH  OF  EXTERNAL 

CAROTID. 

Description. — The  second  in  order  and  an  anterior  branch  of  ihe  ex- 
ternal carotid.  Runs  forward  and  a  liule  upward  beneath  the  great  cornu 
of  the  hyoid  bone,  lying  in  the  superior  carotid  triangle  and  covered  bv  the 
skin,  fascia,  and  plalysma — then  runs  inward  and  downward,  passing  under 
the  omohyoid,  sternohyoid,  and  sternothyrnid  to  the  upi>er  part  of  the  thyroid 
gland.  The  superior  thyroid  vein  runs  beneath  the  artery  on  its  way  to  the 
internal  jug:ular  vein.  The  superior  laryngeal  nerve  is  in  close  relation 
posteriorly. 
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UGATION  OF  SUPERIOR  THYROID  BRANCH  OF  EXTERNAL  CAROTID. 

Position— Landmarks. — As  for  ligation  i>i  external  carotid  below  the 
digastric  f page  35). 

Incision. — .\bout  5  cm.  (2  inches)  in  length — along  the  line  of  the 
eJfternal  carotid  artery,  with  its  center  on  a  level  with  the  upper  lumler  of 
the  thyroid  cartilage  (Fig.  7.  J). 

Operation. —  Practically  the  same  as  for  the  h'gation  of  the  external 
carotitl  below  the  digastric,  the  main  trunk  Ijeing  first  exjiosed,  and  the 
superior  thyroid  branch  being  then  loiMicd,  (luard  the  superior  laryngeal 
ncr\e>  Place  the  ligature  between  the  external  carotid  and  the  hyoid  branch, 
or  beyond  the  sternomastoid  branch. 


SURGICAL  ANATOMY  OF  LINGUAL  BRANCH  OF  EXTERNAL  CAROHD. 

Description. — The  third  in  order,  and  an  anterior  branch  of  the  external 
canjtid.  .\rises  opposite,  or  a  little  below,  the  great  ctirnu  of  the  hyoid  bone, 
about  2  cm,  (J  inch)  above  the  bifurcatii»n  of  the  common  carotid,  (a)  First 
or  <)bUque  Portion: — lies  in  superitjr  carotid  triangle,  extending  obliciucly 
iipw'ani  to  the  external  border  of  the  hyoglossus, — being  co\'ere<J  by  skin, 
sufierficial  fascia,  platysma,  deep  fascia,  and  hypoglossiil  nerve,  — and  resting 
cm  the  middle  constrictor  and  laryngeal  nerve,  (b)  Second  or  Horizontal 
portion: — lies  in  the  digastric  triangle,  running  horizonlally  beneath  the  hyo- 
gloSi»us  muscle,  along  the  su|)cri«)r  bvtnJer  of  the  h\>jid  bone. — ^being  covered 
by  the  hyoglossus  muscle  (which  separates  the  artery  from  the  hypoglossal 
ncrre»  posterior  belly  of  the  <lignstric,  stylohyoid  muscle,  and  lingual  vein), 
— and  resting  upon  the  middle  constrictor  of  the  pharynx  and  gcniohyo- 
[gloHsus.  (c)  Third  or  .Vscending  IVjrtion: — ascends  between  the  hyoglossus 
jind  geniohy«»gIossus  to  the  inferior  surface  of  the  tongue,  (d)  Fourth  or 
Terminal  Portion; — nins  forward  to  tip  of  tongue,  lying  between  the  lingualis 
and  geiiiohyoglossus,  an<l  co\'ered  only  by  mucous  membrane.  Two  venie 
cnmites  acci»mfKiny  the  lingual  artery  beneath  the  hyoglossus.  The  ranine 
vein  njn«.  on  the  supcrlicial  surface  «>f  the  hyoglossus,  l»etow  the  hypoglossal 
ner\'t'      Sexera!  veins  follow  the  dorsalis  lingua^  artery. 

Sites  of  Ligature. — Its  first  or  second  portimis  are  the  parts  usually 
lied — ^and  of  these,  the  second  is  preferable  (Fig.  7,  K  and  L). 
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LIGATION  OF  LINGUAL  BRANCH  OF  EXTERNAL  CAROTID 

NEAR  ITS  ORIGIN. 

Position — Landmarks. — As  for  ligation  of  external  carotid  below  the 
digastric  (page  35). 

Incision. — In  line  of  external  carotid,  with  its  center  opposite  the  body 
of  the  hyoid  bone  (Fig.  7,  K) 

Operation. — Same,  practically,  as  for  ligation  of  external  carotid  below 
the  digastric,  the  main  vessel  being  first  exposed  and  the  origin  of  the  lingual 
then  located. 

Comment. — The  first  part  of  the  lingual  may  also  be  tied,  though  less 
readily,  by  a  transverse  incision  extending  from  the  level  of  the  body  of  the 
hyoid  bone  to  the  anterior  border  of  the  sternomastoid,  the  artery  being 
exposed  and  tied  just  before  passing  under  the  hyoglossus  muscle. 

LIGATION  OF  LINGUAL  BRANCH  OF  EXTERNAL  CAROTID 

BKNF.ATH   THE   HYOGLOSSUS. 

Position. — Patient  supine;  shoulders  raised;  neck  prominent;  head  to 
opposite  side  and  chin  upward.  Surgeon  on  side  of  operation,  cutting  from 
before  backward  on  the  right,  and  vice  versa. 
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Fig.  11.— Ligation  of  Ric.ht  Lisr.iAi.  Artkry  bknf.ath  Hvooi.ossfs:— A,  A,  Plalysnia ;  B, 
Transverse  cervi<al  la.siia  over  sulimaxillarv  vlaml  :  (",  Ikep  iraiisverse  cervical  fascia  under  sub- 
maxillary K'it'xl  ;  I^).  Submaxillary  >;laiul  ;  E.  Hyoid  bone;  P  (al  boiioin  oj  illustration),  Anterior 
bcllv  of  digastric;  C.  Posterior  lielly  of  digastric;  H,  Stylohyoid;  I,  Mylohyoid;  J,  Hyoglossus; 
K,  Omohyoid;  L,  Thyrohyoid;  NL  Liiiijual  artery  seen  tlirouj^h  incision  in  hyoglossus;  N.  Sub- 
mental A.;  O,  Tributary  of  temporomiixiliary  V.;  P  (at  ri^bt  inars^in  of  illustration),  Tributar>*  of 
anterior  iugular  V. ;  Q.  Ilypoj^lossal  .\.  (above)  and  ratline  \'.  (below  i;  K,  Transverse  cervical  ner\'e; 


SURGICAL  ANATOMY  OF  FACIAL  ARTERY. 
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Incision. — Cuned  incision — beginning  just  below  and  external  to  sym- 
physis  menti — and  ending  just  below  and  internal  to  crossing  of  facial  artery 
over  inferior  maxilla — it>  center  being  just  above  the  greater  cornu  of  the 
hyoid  bone  (Fig.  7.  L). 

Operation. — Incise  skin,  superficial  fascia,  platysma*  and  deep  fascia. 
Avoid  or  ligate  trii>uurie.s  of  facial,  anterior  jugular,  or  temporomaxillar}' 
veins.  Incise  the  transverse  cervical  fascia  over  the  submaxillary  gland — 
exposing  the  gland  and  retracting  it  upward,  out  of  its  bed,  over  the  margin 
of  the  lower  jaw  (Fig.  11).  Incise  transversely  the  deep  cervical  fascia 
exposed  by  lifting  out  the  submaxillary  gland — and  identify  the  mylohyoid 
muscle  in  the  anterior  aspect  of  the  wound.  Expose  the  two  bellies  of  the 
digastric  and  hrmly  retract  them  downward  at  their  point  of  attachment  to 
the  hyoid  bone — which  steafJies  the  parts  and  renders  the  hyoglossus  more 
prominent.  Clear  the  surface  ul  the  hyuglossus  and  itlentif)'  the  hypoglossal 
nerve  crossing  its  anterior  aspect.  The  ranine  vein  crosses  the  same  surface 
just  below  and  parallel  with  the  nerve  and  at  about  the  same  level  as  the 
artery  lies  on  the  opposite  side  of  the  muscle.  Retract  both  hypoglossiil 
nerve  and  ranine  vein  upward.  Divide  the  hyoglossus  transversely  for 
about  1.3  cm.  (i  inch)  just  above  and  parallel  with  the  hyoid  bone.  This 
incision  falls  just  over  the  artery,  which  generally  bulges  into  the  opening 
as  soon  as  it  is  made,  or  through  which  it  is  easily  reached.  Having 
isolated  the  arter>',  trace  it  backward  until  the  tiorsalis  lingua-  branch 
is  reached,  so  that  the  ligature  may  be  placed  upon  its  proximal  side. 
HaNing  passed  the  ligature,  replace  the  submaxillary  gland  and  close  the 
wound. 

Comment. — The  fascia  of  the  submaxillary  gland  may  be  sutured  over 
it,  and  the  incision  in  the  hyogiossus  may  be  repaired  by  suturing,  if  either 
be  considered  indicated. 


SURGICAL  ANATOMY  OF  FAQAL  BRANCH  OF  EXTERNAL  CAROTID. 

Description, — The  fourth  in  order,  and  an  anterior  branch  of  the  ex- 
ternal lanDtid.  The  Cerviial  Portion  passes  upvvanl  and  forward  in  the 
posterior  part  of  subma.villary  triangle,  under  the  digastric,  stylohyoid, 
submaxillar}'  gland,  and  horizontal  ramus  of  inferior  maxilla.  The  Facial 
Portion  curves  over  lower  border  of  inferior  m.ixillu  at  the  anterior  border 
of  masseter  mu.scle — and,  running  forward  and  ujnvard,  crosses  the  cheek 
to  the  angle  of  mouth — thence  upward  along  side  of  nose  to  end  at  internal 
canlhus  of  eye. 

Relations,— Cervical  portion  rests  on  (from  below  upward)  stylo- 
glossus; mylohyoid,  submaxillar)'  gland  (in  or  under  it); — and  is  covered  by 
(from  l>elow  upward)  posterior  belly  of  digastric;  stylohyoid;  h>7ioglossal 
nerve  (generally);  submaxillary  gland  (beneath  or  in  its  sub.^tance);  inferior 
maxilla;  lymphatic  glands;  fascia;  platysma;  skin.  Facial  portion  rests  on 
(from  below  upward)  inferior  maxilla;  buccinator;  levator  anguli  oris;  levator 
Ai  sui^erioris  (sometimes);  infraorbital  branches  of  fifth  nen*e; — and  is 
jvered  by  (from  below  upward)  risorius;  zygomatic!  major  and  minor; 
tipramaxillar>'  and  buccal  branches  of  facia!  nerve;  levator  labii  superioris; 
levator  labii  suf)erioris  ala."t|ue  nasi;  infraorbital  branches  of  facial  The 
\\  portion  of  the  facial  vein  is  more  direct  than  the  artery,  and  separated 
tt  by  submaxillary  gland,  posterior  belly  of  digastric,  stylohyoid  muscle, 
and  h>ix)glos.<>al  nerve.    The  facial  portion  of  the  facial  vein  is  also  more 
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direct  than  the  facial  portion  of  the  facial  artery,  and  is  separated  from  its 
artery  by  the  zygomatici  major  and  minor. 

Sites  of  Ligation. — Near  origin  (less  frequently), — over  lower  jaw  (the 
usual  selection)  (Fig.  7,  M  ). 


UGATION  OF  FACIAL  BRANCH  OF  EXTERNAL  CAROTID 

NEAR  ORIGIN. 

Position — Landmarks — Incision— Operation.— Practically  the  same  as 
for  ligation  of  the  external  carotid  below  the  digastric. 

LIGATION  OF  FAQAL  BRANCH  OF  EXTERNAL  CAROTID 

OVER   INFERIOR  MAXILLA. 

Position. — Patient  supine;  shoulders  raised;  head  thrown  back  and  to 
opposite  side.     Surgeon  on  side  of  operation,  or  on  right  for  both  sides. 

Landmarks. — Anterior  margin  of  masseter  muscle;  horizontal  portion 
of  inferior  maxilla. 

A  G       L      I     F     H 


Fi«.  ij.— l.ir.ATioN  OK  RKiHT  Faciai,  ovkk  Bordkk  ok  Inkkrior  Maxii.la  : — A,  Cer\ical 
fascia;  B,  Plalysiiia  ;  C,  Dt-t-ji  cervical  fascia;  I),  Submaxillary  j;land  ;  E,  Mylohyoid  muscle:  F, 
Inferior  maxilla  ;  C,  Masseter  M. ;  H,  Dt-picssor  aiiguli  mis ;  [,  Facial  A. ;  J,  Facial  V. ;  K,  Submen- 
tal A.;  L,Su|iiamaxillary  N. 


Incision. — .About  2.5  cm.  (i  inch)  in  length — placed  along  and  under 
cover  of  lower  border  of  lower  jaw,  with  its  center  over  the  course  of  the 
artery  (at  the  anterior  margin  of  the  masseter  muscle)  (Fig.  7,  M). 

Operation. — Incise  skin,  sui)erficial  fascia,  platysma,  and  deep  fascia, 
when  the  artery  should  come  into  view — with  the  facial  vein  just  posterior 
to  it.     Avoid  branches  of  the  facial  nerve  (Fig.  12). 
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SURGICAL  ANATOMY  OF  OCCIPITAL  BRANCH  OF  EXTERNAL 

CAROTID. 

Description. — The  fifth  in  order,  and  a  posterior  branch  of  the  external 
carotid — passing  upward  and  backward  to  the  interval  between  mastoid 
prtxess  of  temporal  and  transverse  process  of  atlas — thence  horiiionlally 
backward  in  the  occipital  groove — thence  upward  unto  the  scalp. 

Relations. — First  Part  (internal  to  stermmiastoid) — covered  by  skin, 
fascia,  posterior  belly  of  digastric;  parotid  gland;  temptiromaxiliary  vein; 
hypoglossal  nerve; — and  rests  on  internal  carotid  artery;  hypoglossal  nerve; 
pneumogastric  ner\'e;  internal  jugular  vein,  and  spinal  accessory  nerve. 
Second  Part  (beneath  sicrnomastoid) — covered  by  sternomastnid;  splcnius 
c«tpilis;  Irachelomastoid;  origin  of  digastric; — and  rests  on  capitis  lateralis,  in 
occipital  grcxne  of  mastoid  process  of  temporal,  and  on  the  insertion  of 
superior  oblique  muscle.  Third  Part  (external  to  sternomastoid) — covered 
by  skin,  aponeurosis  uniting  occipital  attachments  of  sternomastoid  and 
trapezius — and  resting  upon  the  complexus.  It  perforates  this  aponeurosis 
jusi  mentioned,  or  the  posterior  belly  itself  of  the  occipitofronlalts,  together 
^with  the  great  occipital  nerve — and  follows,  roughly,  the  line  of  the  lambtloid 
Iture.  between  the  integument  and  the  cranial  afMmeurosis.  Two  venas 
crimites  accompany  the  occipital  artery. 

Sites  of  Ligation. — Near  its  origin — and  behind  the  mastoiil  process 
of  the  temporal — according  to  site  of  lesion  requiring  ligature  (Fig,  7,  N). 


UGATION  OF  OCCIPITAL  BRANCH  OF  EXTERNAL  CAROTID 
.m:ar  origin. 

Position — Landmarks — Incision — Operation. — As  for  ligation  of  the 
external  carotid  bdow  the  digastric  (page  35). 


LIGATION  OF  OCCIPITAL  BRANCH  OF  EXTERNAL  CAROTID 

BFJIIXD    MASTOID  PROCESS. 

Position. — Patient  supine;  shoulders  anrl  head  elevated;  head  turned 
well  to  o(»po>ite  side  (or  patient  resting  slightly  to  one  side).  Surgeon  -lands 
behind,  on  side  of  operation. 

Landmarks. — ^lastoid  process;  external  occipital  protuberance. 

Incision. — .\b<iut  5  cm.    (2   inches)    in    length — beginning  from  lip  of 

>toid  process  and  extending  toward  the  external  occipital  protuberance 
ig.  7.  N). 

Operation.— Having  incised  skin  anrl  fascia.  divi<le  the  posterior  half 
c4  the  ^lt■^lomasloid  and  its  string  aponeurosis — then  the  splenius  capitis — 
then  .1*  many  fibers  of  the  trachelomastoid  as  are  in  the  way  (Fig.  13).  Relax 
and  retract  the  muscles  by  turning  the  head  to  the  side  of  the  operation. 
~^x[M>se  the  artery  rlecp  tjown  between  the  mastoid  process  of  the  temporal 
,D<I  the  transverse  process  of  the  atla.s,  resting  upon  the  superior  oblique 
and  complexus  muscles.  Having  separated  from  it  the  accompanyinj;  veins, 
ami  luving  guarded  the  veins  from  the  mastoid  foramen,  the  ligature  is 
paMrd.     The  lesser  occipital  nerve  runs  on  the  posterior  surface  of  the  sterno- 
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Incision.— About  3.8  cm.  (i^  inches)  in  length,  between  posterior  aspect 
of  pinna  of  ear  and  anterior  border  of  base  of  mastoid  process. 

Operation.^Having  incised  skin  and  fascia  and  avoided  facial  and 
posterior  auricular  nerves,  the  artery  is  found,  with  accompanying  vein,  in 
the  groove  between  the  cartilage  of  the  ear  and  the  base  of  the  mastoid  process 
(Fig.  14). 


fig.  M— LiGATioK  OF  Right  Posterior  Al-ricllar  behind  Ear  :— A,  Riemomostoid ;  B, 
ReirxJt«n«^«urr«n:  C.  Posterior  auricular  artery  and  vein;  D.  Samv.  bcncaih  rvtrahcns  aurcm;  E. 
Biatul).  u(  occipilalis  luiiior  ner>'e,'  F,  Auricularis  ma^iius  tierve;  G.  Pusterior  auricular  branch 
ut  iauAl;    H,  Parutid  glatid. 


SURGICAL  ANATOMY  OF  TEMPORAL  BRANCH  OF  EXTERNAL 

CAROTID. 

Description. — The  seventh  in  order  and  the  smaller  but  more  direct 
of  the  two  terminal  branches  of  the  external  carotid.  Arises  in  substance 
of  parotid  gland,  opposite  neck  of  inferior  maxilla — and  runs  upward,  beneath 
parotid  gland,  between  condyle  and  external  auditory  meatus — thence  upward, 
rossing  the  posterior  root  of  the  zygoma — and  continuing  upward  under  the 
Ittrahens  aurem  muscle  and  temporal  aponeurosis  for  3.8  cm.  to  5  cm.  (1^ 
'to  a  inches),  where  it  divides  into  anierior  and  posterior  branches.  A  plexus 
of  sympathetic  nerves  surrounds  the  vessel — it  is  crossed  by  the  temporofactal 
division  of  the  facial  nen'e — ^and  is  accompanied  by  the  auriculotemporal 
nerve. 

Sites  of  Ligation. — Just  above  r(X)t  of  zygoma.  The  anterior  and 
(Kj&terior  branches  may  be  ligated  at  their  bifurcation,  about  3.8  to  5  cm. 
(i^  to  3  inches)  above  the  zygoma. 


LIGATION  OF  TEMPORAL  BRANCH  OF  EXTERNAL  CAROTID 

JLST   ABOVK   ZVGUMA, 

Position. — Patienl    supine;   shoulders    raised;    head    to    opposite   side. 
jrgeon  on  side  of  operation,  cutting  from  above  downward  on  right,  and 
'  vrrsa  (or  on  right  for  both  operations,  cutting  from  above  downward). 
Landmarks. — Tragus  of  ear;  condyle  of  jaw;  zygoma. 
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Incision. — Vertical,  about  2.5  to  3.8  cm.  (i  to  ij  inches)  in  length,  over 
line  of  artery,  with  center  over  zygoma,  and  extending  downward  in  the 
interval  between  the  tragus  of  the  ear  and  the  condyle  of  the  lower  jaw 
(Fig.  7,  O). 

Operation. — Incise  skin  and  dense  subcutaneous  tissue  and  parotid 
fascia — when  the  artery  will  be  exposed  lying  quite  superficial  as  it  crosses 
the  zygoma.  Avoid  the  accompanying  vein  posteriorly — also  avoid  the 
branches  of  the  temporofacial  division  of  the  facial  nerve  and  the  auriculo- 
temporal nerve  (Fig.  15). 


KiK  15— I-KiAFKiN  OK  Kii.nr  TKMPORAr,  Ji'ST  AROVK  Zvr.oMA  :— A,  Temporal  artery,  with  ils 
anterior  :iinl  |>4isiiTi<>r  hiiiirLalion^,  ami  iu  lr.iiis\irse  lacial.  middle  teiu])<)ral,  and  anterior  auricular 

braiuhes  ;   H.   leiupotal  \cin.  \\  itii  iiraiirlus  i  <>i  u— j iiiii;  lo  those  ol  arierv  ;  C.  Teiniioral  branches 

oi  aiin«uli.ilenipuial  nei\e;  I),  Biancli  ut  tenipoioi.i.  ial  di\isi<)iiijf  laiial  nerve;  !C,  Temi)oral  fascia. 

SURGICAL  ANATOMY  OF  INTERNAL  MAXILLARY  BRANCH  OF  EX- 
TERNAL CAROTID. 

Description. — The  eighth  in  order  and  the  larger  of  the  two  terminal 
branches  of  the  external  carotid,  arising  opposite  neck  of  jaw,  in  substance 
of  parotid  gland. 

Course  and  Relations.-  First  or  maxillary  portion : — passes  inward 
and  forward  between  neck  of  inferior  maxilla  and  internal  lateral  ligament, 
surrounded  by  deep  part  of  parotid  gland.  Runs  j)arallel  with  and  ju^^t 
below  auriculotemporal  nerve  and  external  j)tcrygoid  muscle,  crossing  the  in- 
ferit)r  dental  nerve.  Second  or  pterygoid  portion: — takes  one  of  two  courses: 
(a^  ■■  F.itluT  runs  between  the  two  pterygoid  muscles  and  ramus  of  jaw,  and 
then  turns  up  over  outer  -urface  o\  external  pterygoid  beneath  the  temporal 
muscle  to  gain  the  two  heads  of  the  external  pterygoid,  between  which  it 
sinks  into  the  >phenomaxillary  fossa — or  (b)  it  passes  behind  and  internal  to 
the  external  pterygoid,  and  i-  covered  by  that  muscle  till  it  reaches  the  inter\'al 
between  its  two  heads,  where  it  then  often  I'orms  a  projecting  loop  as  it  turns 
into  the  sphenomaxillary  fo<sa "  (Morris).  Third  or  sphenomazillary 
portion:—  enters  si^hennmaxilKiry  fossa,  between  two  heads  of  external  ptery- 
goitl.  and  is  placed  beneath  the  superior  maxillary  division  of  the  fifth  ner\'e 
and   in   relationship   with   Meckel's  ganglion — and   here  it  divides  into  its 
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The  middle  meningeal  branch  is  tied  within  the  cranium  for  intracranial 
hemorrhage. 


SURGICAL  ANATOMY  OF  MIDDLE  MENINGEAL  BRANCH  OF  INTERNAL 

MAXILLARY  BRANCH  OF  EXTERNAL  CAROTID. 

Description,— The  lari^cst  l)ranLh  ui  ihc  ftrst  or  Maxillar)'  Portion  of 
the  internal  maxillary.  Arises  Ijetween  inlernal  lateral  lij^ament  and  neck 
of  inferior  maxilla — anrl,  under  cnvtr  <if  external  plcrygoid,  passes  upward 
between  the  two  n»ils  uf  the  aiiriculotempijral  nerve  to  the  foramen  spinosum. 
l)einji  (Tosi^d  hy  the  chorda  lym|>ani  nerve,  h  enters  the  skull  through 
this  foramen  and  ascends  in  ihc  irnvovc  on  ihe  preal  wing  of  ihe  sphcnoitL 
where  it  divides  into  anterior  anrl  posterior  branches  which  ramify  between 
the  bone  and  the  dura.  The  fxiint  of  Ijifurcation  is  generally  |];i\cn  by  anato- 
mists as  correst5<:)ndinp;,  on  the  exterior  of  the  skull,  wiih  a  i)oint  3.S  cm.  {i\ 
iiKhes)  l>ehind  the  external  angular  process  of  the  frontal  hone,  and  5.S  to 
4,5  cm,  (ij  to  ij  inches)  above  the  zyj^orna.  The  Anterior  Branih  runs  in 
a  groove  on  the  great  ala  of  the  si»hcnoi«|  and  the  anterior  inferior  an^le  of 
the  parietal.  The  Posterior  Branch  crosses  the  squam*»us  p<»rtion  of  the 
lemi^oral  and  then  enlcrs  the  groove  on  the  posterior  inferior  angle  of  the 
parietal  fxme.     In  ihe  y<tung  these  measuremcnls  are  less. 

Indications  for  Ligation.  — I ntratranial  hcm<trrhagc. 

Sites  of  Ligation.— The  common  trunk,  or  the  anient  r  or  posterior 
branch,  as  indicated  (Fig.  7,  P,  Q,  R). 

Note. — Because  of  the  practical  surgical  l^earing  of  the  middle  meningeal 
arteri'  and  its  branches,  and  because  of  the  wide  variations  from  each  other 
in  the  ilesrriplions  of  the  intracranial  portion  of  the  middle  meningeal  artery 
juk)  it5  branches  in  various  anatomies,  and  because  of  the  equally  wide 
irariations  of  the  artery  and  its  branches,  as  aclualiy  found  in  the  skull. 
from  the  textbook  descrif>tions. — ihe  following  summary  is  given  of  the  oui- 
come  of  special  research  upon  the  subject  made  upon  fifty  dried  skulls  and 
thirty  cadavera  (representing  r6o,  upon  the  two  sides)  by  S.  C.  Plummer. 
In  the  following  data  it  is  to  be  remembered  that,  owing  to  beveling,  the 
lower  part  of  the  coronal  sulmre  is  5  mm.  to  i  cm.  {j\  U>  |  inch)  more  jkis- 
Icriur  on  the  inner  than  outer  side  of  skull,  and  that  the  stiuamoparietal 
suture  is  from  1  to  t.5  cm.  (J  to  §  inch)  lower  on  the  inner  than  the  outer 
side 

Covering  of  Artery.— Instead  of  lying  fK?lvveen  dura  and  bone  (as 
generally  understo<Mj)  the  artery  is  really  covered  by  a  thin  process  of  dura 
on  its  outer  surface;  hence  its  adherence  to  the  dura  in  sc|>araiion  of  the 

ttrr  from  the  bone. 

Trunk  of  Middle  Meningeal  Artery.- (i)  Present  in  95  per  cent.  In 
50  per  cent,,  anterior  ant!  posterior  branches  entered  separately,  or  the  trunk 
(livide<l  at  the  foramen  spinosum.  (2)  Point  of  Division  into  Anterior  and 
Posterior  Branches: — 2  mm.  to  5.5  cm.  (little  more  than  y\j  to  2^  inches)  from 
foramen  spint»sum  in  a  dircci  line — (less  than  i  cm,  or  ^^j^  inch)  in  16  cases — 
between  i  and  ,^  i  m.  (y^  anrl  i  ^\  inches)  in  60  rases — over  3  cm.  (ij*^  inches) 
in  1Q  cases.  Bifurcation  was  58  times  upon  squamous  part  of  temporal — 21 
ujxm  $y>henoid — 15  upon  squamosphenoidal  suture — once  on  sphenoparietal 
future.  (Steiner.  another  investigator,  found  a  common  trunk  preseni  in 
only  43  per  cent. — and  found  that  bifurcation  occurred  in  57  per  cent,  at  the 
foramen  spinosum.)     (3)  Length; — corresponds  with  point  of  bifurcation, 
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when  point  of  bifurcation  is  not  more  than  2  cm.  (f  inch)  above  the  foramen 
spinosum, — and  from  i  mm.  to  1.2  cm.  (^  to  ^  inch)  greater  when  the  point 
of  bifurcation  is  more  than  2  cm.  (f  inch)  above  the  foramen  spinosum  (due 
to  cur\'e  in  artery).  (In  Steiner's  cases  the  length  was  from  i  to  3.5  cm.,  or 
f  to  if  inches,  in  43  cases — and  from  3.5  to  5  cm.,  or  if  to  2  inches,  in  8  cases.) 
(4)  Direction: — almost  invariably  outward — and  more  frequently  outward 
and  fomv'ard  than  outward  and  backward.  Generally  runs  outward  for  2  mm. 
to  1.7  cm.  (little  more  than  j*^  to  J  inch)  and  thence  outward  and  forward — 
running  in  a  gentle  curve.  (5)  Location : — almost  always  runs  from  foramen 
spinosum  onto  the  temporal  (sometimes  first  runs  onto  the  sphenoid,  or 
squamosphenoidal  suture) — generally  running  from  5  mm.  to  i  cm.  (-^  to  | 
inch)  posterior  to  the  squamosphenoidal  suture;  thence  a  long  trunk  generally 
runs  onto  the  squamosphenoidal  suture — and  then  onto  the  great  wing  of  the 
sphenoid. 

Anterior  Branch  of  Middle  Meningeal  Artery. — (i)  Relative  Size: — 
Generally  the  main  branch  and  larger  than  the  posterior.  (3)  Direction 
and  Location: — Beginning  at  point  at  which  lowest  bifurcation  occurs  (v.  s.), 
the  anterior  branch,  after  bifurcating  on  the  squamous,  squamosphenoidal 
suture,  sphenoid,  or  on  the  sphenoparietal  suture,  as  the  case  may  be,  passes 
fon^'ard  and  upward  across  the  anterior  and  lower  part  of  the  squamous; — 
thence  almost  invariably  crosses  the  upper  part  of  the  great  wing  of  the 
sphenoid; — thence  passes  backward  across  the  sphenoparietal  suture  onto  the 
parietal — and  runs  thence  generally  upward  and  backward  about  parallel 
with  the  coronal  suture,  and  generally  within  2  mm.  to  3  cm.  (little 
more  than  -jV  to  i-j^  inches)  of  it.  Practically,  the  most  constant  position 
of  the  anterior  branch  is  where  it  crosses  the  sphenoparietal  suture — the  cross- 
ing may  be  at  any  part  of  its  1.5  cm.  (nearly  f  inch)  length,  but  is  usually 
on  its  anterior  half.  (3)  As  to  Branches  of  Anterior  Branch: — ^The  anterior 
branch  did  not  divide  in  44  per  cent.  In  the  56  per  cent,  in  which  it  did 
divide,  it  divided  25  times  on  the  right  and  31  on  the  left.  There  were  2 
branches  in  49  cases — 3  branches  in  5  cases — 4  branches  in  2  cases; — and  these 
divisions  occurred  51  times  on  the  parietal,  3  times  on  the  sphenoparietal 
suture,  and  2  times  on  the  sphenoid.  Kroenlein  considers  that  the  anterior 
branch,  in  the  average  case,  divides  into  two  branches,  one  of  which  runs 
up  in  front  and  one  behind  the  rolandic  fissure.  Where  the  anterior  branch 
divides  into  branches,  one  branch  generally  runs  parallel  with  and  within 
2  cm.  (f  inch)  of  the  coronal  suture.  (4)  Bony  Canal: — In  from  38  per  cent. 
(Steiner)  to  60  per  cent.  (Plummer),  the  anterior  branch  was  found  to  run 
through  a  bony  canal  upon  the  anterior  inferior  angle  of  the  parietal  bone — 
the  canal  sometimes  beginning  upon  the  sphenoid — being  from  3  mm.  to 
2.8  cm.  (I  to  I J  inches)  long. 

Posterior  Branch  of  Middle  Meningeal  Artery. — (1)  Much  less  con- 
stant in  size  and  position  than  anterior  branch.  Generally  smaller — often 
appearing  as,  and  mistaken  for,  a  branch  of  the  anterior  branch.  Some- 
times appears  to  be  a  continuation  of  the  trunk  and  larger  than  the  anterior — 
and  sometimes  is  larger  without  appearing  to  be  main  trunk.  (2)  Direction: — 
At  first  outward  and  backward,  or  upward  and  backward — rarely  directly 
backward.  Subsequently,  in  majority  of  cases,  it  passes  horizontally  backward 
— exceptionally,  downward  and  backward.  (3)  Location: — (a)  In  Majority 
of  Ca.ses: — it  runs  approximately  parallel  with  squamoparietal  suture,  gener- 
ally within  I  cm.  (|  inch),  never  more  than  2  cm.  (f  inch)  from  it — gradually 
approaching  it — crossing  it  (unless  its  terminal  branches  are  given  off  on  the 
temporal  bone)  generally  within  2  cm.  (f  inch)  of  its  posterior  end,  passing 
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thence  onto  the  parietal  bone — its  small  branches  ninning  onto  the  occipital. 
(It  may  at  first  run  parallel  with  the  squamosphcnoidal  sulure.  It  may 
cross  the  squamoparietal  suture  onto  the  parietal  bone  at  any  point-)  (b) 
In  Other  Cases: — sometimes  it  runs  outward  and  backward  over  the  squamo- 
petrosal  suture,  or  upon  the  squamous  parallel  with  and  generally  within 
I  cm.  of  the  squamopetrosal  suture — passing  back  over  the  base  of  the  petrous 
bone,  crossing  the  squamuparielal  suture  near  its  posterior  end — thence  back 
onto  the  parietal  bone,  superiorly  to  and  parallel  with  the  mastoparietal 
suture.  (4)  Branches  of  Posterior  Branch: — In  majority  of  cases  the  posterior 
branch  divides  into  two  branches — on  the  temporal  bone,  most  frequently 
- — on  the  parietal  bone,  next  most  frequently — and  on  the  squamoparietal 
suture,  least  frequently. 

Summary.— (I)  That  no  parts  of    the  middle  meningeal  artery  or  its 

r*nterior  or  posterior  branches  have  fi.xed  relations,  e.Kcept  the  main  trunk 

at  its  exit  from  the  foramen  s[>inosum,  and  the  anterior  branch  where  it 

crosses  the  sphenoparietal  suture  to  reach  anterior  inferior  angle  of  parietal. 

(a)  That  the  common  trunk  is  generally  present.     (J)  That  the  anterior  branch 

>inay  be  given  off  from  the  orbital  branch  of  the  lachr>"mal  branch  of  the 

lophthaimic.     (4)  That  a  tendency  to  symmetry  exists  upon  the  two  sides 

lof  the  skull,  but  is  not  constant.     (S)  That  the  anterior  branch  runs  through 

fa  bony  canal  in  the  anterior  inferior  angle  of  ihe  parietal  bone  in  the  majority 

of  cases. 


UGATION  OF  TRUNK  OF  MIDDLE  MENINGEAL  ARTERY  IN  THE 

CRANIUM 

THROt'GFI  TRF.PKINKOI^F.NING   E.Kt*OSED  BV  CUKVF-D  OBIJQITE  INCISIO.M. 

Position.— Patient  supine;  head  supported,  shaveii  and  turned  to  oppo- 
site side;  surgeon  on  side  of  operation. 

Landmarks. — .\  point  Is  selected  as  the  center  of  the  irephine-opening 
[Wbich  will  fall  over  the  trunk  of  the  artery  proximal  to  its  bifurcalion,-=and 
rhich  is  taken  to  be  about  3.8  cm.  (lA  inches)  behind  the  external  angular 
process  of  the  frontal  bone  and  2.5  cm.  (r  inch)  above  the  zygoma. 

Incision. — Begins  at  extenial  angular  process  of  frontal  bone — passes 
obliquely  downward  and  backward  to  the  posterior  end  of  the  zygoma — and 
from  this  point  upward  and  backward  above  the  auricie  (Fig.  7,  P). 

Operation. — (i)    Having  incised   -^kin   and   temporal   fascia,   ligate   the 

,  superhcial  temporal  artery  and  vein,  guarding  the  auriculotemporal  nerve 

[and  branches  of  the  facial  (Fig.   16).     Then  carrv  the  incision  along  the 

iposlcrior  border  of  the  tem[)oral  muscle  through  the  periosteum  to  the  bone. 

Ibetach  the  temporal  muscle  forward  subpcriosteally,  baring  parts  of  tlie 

Isquamous,  p.irietal,  and  sphenoid  bones — guarding  the  deep  temporal  arteries. 

Firmly  retract  the  soft  parts  thus  freed  upward  and  forward,     (a)  Using  a 

tref>hine  about  3.8  cm.  (ij  inches)  in  diameter,  place  its  center  over  a  point 

about  3.8  cm.  (ij  inches)  behind  the  external  angular  process  and  2.5  cm. 

(l  inch)  above  the  zygoma.     Having  removed  the  disc  of  bone  (which  is 

ihert  Uun).  CJcpose  the  arter}' — and  pass  the  needle  carefully,  to  avoid  wounding 

'the  brain.     (3)  In  completing  the  operation,  the  disc  of  bone  may  be  replaced, 

or  not,  according  to  the  individual  ideas  of  the  surgeon.     Allow  the  periosteum 

and  >ofi  parts  to  reoccupy  their  normal  positions.     Suture  the  margins  of 

j>crio5tcum  with  buried  catgut.     Repair  by  gut-suturing  any  muscle 

lie  which  may  have  been  cut  and  close  the  skin  incision. 

Comment.~(l)  This  incision  of  Kocher,  together  with  the  subsequent 
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retraction  of  the  soft  parts,  involves  less  injury  to  the  parts  than  the  turning 
downward  or  upward  of  a  semilunar  or  horseshoe  flap,  which  is  the  method 
of  approach  most  frequently  adopted.  (3)  According  to  the  researches  of 
Plummer  (v.  s.),  the  osteoplastic  flap  operation  of  Hartley-Krause  furnishes 


FiR.  U).— I. n. Alios  <ii  Tki  NK  oi  ki>,nr  Mi  nin(.k\i  iHKor..n  Trkphink-oj-kmnt.  in  Tkm- 
pf)RAi  Fossa  by  Cikvki>  Oiu  ioik  Incision  — A,  r.iiipi>v;il  iiui-^i  U-  (its  posterior  bonier  reiracled 
upward  atul  fi)r\var<l);  B.  Z\v;omatio  aii  h.  ami  uiii|ioral  mssa  just  above;  C,  Main  trunk  and  an- 
terior aii<l  posterior  l)raiiclK>  ot  initjillc  tneniin;eil,  i.\i>ose<l  tlir<niu:h  trephine-opcniiiij  (wliich  is  here 
shown  soniewbal  too  liinht;  D.  Decj*  tiinpntal  ariir>  ;  1%.  Superfirial  temporal  arter\  and  vein  ;  F. 
Auriinloieni|M)ral  nerve  u^^iracted  baikwaiJ);  C.  Bran>.hei  i>i  lai  ial  nerve  irettacled  downward  and 
backward  >. 
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raised  ?subperiosieally  and  turned  downward.  A  trephine  of  about  3.8  cm. 
(i^  inches)  diameter  is  appliefl  with  its  center  over  the  above  point.  The 
steps  of  the  operation  are,  henceforth,  the  same,  practically,  as  those  for 
the  main  trunk  (page  47). 

Comment. — (i)    See   the  surgical   anatomy   of    the   midflle   meningeal 

artery  and  its  branches  for  variations  in  the  course  of  the  anterior  branch. 

(3)  .According  to  Chipauh's  method  of  craniocerebral  localization  (page  472), 

the  anterior  branch  of  the  middle  meningeal  cnisses  the  second  tenths  of  the 

Uhree  primary  lines.     In  following  which  method,    therefore,    the  trephine 

Ishoulri  have  its  center  placed  over  a  line  which  will  cross  these  tenths  at 

[about  their  middle,     (3)  Acc«»rding  to  the  researches  (<f  Plummer  (page  45), 

Nrho  recommends  Krocnleln's  method  of  locating  the  anterior  branch  as  the 

best  of  several,  the  following  point.s  are  of  [»ractical  value: — (A)  Thai  site 

should  l)e  chosen — ((/)  Which  is  high  enough  to  avoid  missing  the  anteri<ir 

branch  in  case  it  originates  from  the  orbital  branch; — {/>)  which  is  high  enouijh 

to  be  above  the  orbital  branch  when  that  liranch  is  only  a  communicating 

branch; —  (<)  which  is  least  apt  to  fall  over  the  bony  canal  in  the  anieriur  inferior 

mgle  of  the  parietal,  and  over  the  bony  riflge  along  the  lower  [lortion  of  the 

oronal  «.uiure: — (B)  That  a  2.5  cm.  (i  inch)  trophine-o[Mi'ning  placed  just 

ehind  any  portion  of  the  coronal  suture  will  almost  certainly  strike  the  ante- 

'rior  branch,  or  a  branch  of  the  anterior  branch.     (4)  According  10  Kroenlein's 

method,  Reid's  base  line  (page  476)  is  first  tlrawn — then  a  higher  line  is  drawn 

parallel  with  it  and  on  a  level  with  the  supraorbital  border.     On  the  latter 

line  a  point  is  taken  3  or 4  cm.  [ij^r  to  i^\  inches)  l:>ehind  the  e.xternal  angular 

proces**.     The  center  of  the  trephine  will  rest  on  the  sphenoid  in  the  majority 

of  cAjiCs.     (This  corrcsjionds,  practically,  wiih  the  data  often  given,  of  fixing 

^lipon  a  point  from  3.2  to  ;?.8  cm,  (ij  to  i^  inches),  according  to  the  size  of 

ric  head,  behind  the  external  angular  process — and  from  3.8  lo  4.5  cm.  (i^ 

to  ij  inches)  above  the  zygoma. 


LIGATION  OF  POSTERIOR  BRANCH  OF  MIDDLE  MENINGEAL  ARTERY 

IN  THE  CRANIUM 

THROUGH   TREPH1NE4)PENING   EXPOSFl)   KV  A   HORSESHOE  INCISION. 

Position.— .^s  in  ligating  the  main  trunk. 

Landmarks. — A  piJint  is  se!ecle<!  as  the  center  of  the  trephine-opening 
ivhirh  will  fall  over  the  |)Osterii>r  liranch  in  the  gr^Mnc  of  the  parietal  bone — 
r»d  is  taken  to  l)e  at  the  intcrsettinn  «if  a  line  drawn  Imriztintally  luukward 
on  u  \e\e\  with  the  rotif  nf  the  t>rbil.  and  one  drawn  vertiially  upward  from 
direct ly  l>chind  the  mastoid  process — which  point  of  inter.*;eclion  lies  just 
below  the  parietal  eminence  (jacobson). 

Incision. — .\  horseshoe  incision  with  its  center  over  the  above  point, 
its  convexity  upward*  and  its  limbs  being  from  5  to  5.7  cm.  (2  to  2J  inches) 
ipan  dig  7'  R). 

Operation.— ^Performed  in  the  same  general  manner  as  for  ligation  of 
the  antcrinr  branch. 

Comment.— (I)  .Vccording   to  the   researches  of   Plummer   ((>age  45), 

rho  recommends  Steiner's  meth<Kl  as  the  best  of  several  for  Kicaling  the 

jsicrior  branch,  the  following  points  are  of  practical  value: — (A)  The  posterior 

Dranch  is  iniapable  of  being  located  with  as  much  certainly  as  the  anterior 

^branch: — (H)  The  lateral  sinus  is  to  be  guarded  in  exposing  the  ]»oslerior 

branch,     (a)  According  to  Steiner's  method,  Reid's  base  line  is  first  drawn — 
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then  a  second  higher  line  is  drawn  parallel  with  it  and  on  a  level  with  the 
supraorbital  border.  A  third  line  is  drawn  vertically  upward  along  the 
anterior  border  of  the  mastoid  (drawing  the  ear  forward).  The  intersection 
of  the  third  with  the  second  line  marks  a  convenient  site  for  reaching  the 
posterior  branch.  The  trephine-pin  rests  on  the  squamoparietal  suture. 
When  the  posterior  branch  itself  is  not  encountered,  its  two  branches  usu- 
ally are. 


SURGICAL  ANATOMY  OF  INTERNAL  CAROTID  ARTERY. 

Description. — The  larger  of  the  two  branches  of  the  common  carotid. 
Arises  opposite  upper  border  of  thyroid  cartilage  (on  level  with  fourth  cer\'ical 
vertebra) — at  first  comparatively  superficial,  and  lies  slightly  external  to 
e.\ternal  carotid,  then  sinks  more  deeply  in  neck  and  passes  posteriorly  to 
that  vessel — ascending  neck  in  front  of  transverse  processes  of  upper  cer\'ical 
vertebra;  to  enter  the  carotid  canal.  The  relations  of  its  different  portions 
are  as  follows: 

Relations. — (i)  First  or  Cervical  Portion :— Anteriorly  (from  below 
upward) — skin;  superficial  fascia;  platysma;  deep  fascia;  stemomastoid ; 
posterior  belly  of  digastric;  stylohyoid;  hypoglossal;  occipital  artery;  posterior 
auricular  arter}';  external  carotid;  styloglossus;  stylophar}'ngeus;  glosso- 
pharyngeal nerve;  pharyngeal  branch  of  pneumogastric;  stylohyoid  ligament. 
Posterioriy — rectus  capitis  anticus  major;  transverse  processes  of  three 
upper  cervical  vertebra?;  superior  cervical  ganglion;  pneumogastric  ner\-e; 
hypoglossal  nerve;  glossopharyngeal  nerve;  spinal  accessory-  ner\'e;  internal 
jugular  vein.  Externally — internal  jugular  vein;  pneumogastric  ner\-e. 
Internally — pharynx;  superior  constrictor;  tonsil;  ascending  phar\'ngeal 
artery;  ascending  palatine  artery;  eustachian  tube;  levator  palati.  (2) 
Second  or  Petrous  Portion : — \\'ithin  carotid  canal  in  petrous  portion  of 
temporal  ])one.  (3)  Third  or  Cavernous  Portion  : — Between  layers  of  dura 
mater,  forming  cavernous  sinus.  (4)  Fourth  or  Cerebral  Portion : — Enters 
inner  extremity  of  fissure  of  Sylvius  and  gives  off  its  branches. 

Branches. — I'rom  cervical  portion — none.  From  petrous  portion — 
tym[)anic;  vidian.  From  cavernous  portion — arteria  receptaculi;  pituitary; 
gasserian;  anterior  meningeal;  (Ophthalmic.  From  cerebral  portion — anterior 
cerebral;  middle  cerebral;  jxostcrior  communicating;  anterior  choroid. 

Line. — Same,  j)ractically,  as  for  the  external  carotid, — or  possibly  a  little 
to  the  outer  side  of  that  line  at  its  lower  part. 

Indications  for  Ligation. — Wounds;  aneurism. 

Site  of  Ligation.— Near  origin  (Fig.  7,  S). 


LIGATION  OF  INTERNAL  CAROTID  ARTERY 

NKAR   OKICtIN. 

Position — Landmarks. — .\s  for  ligation  of  external  carotid  below  the 
digastric  (page  .^5). 

Incision. — Slightly  posterior  to  the  incision  for  the  external  carotid 
artery— that  is,  along  the  anterior  border  of  the  stemomastoid,  instead  of 
just  in  front  of  it — with  the  center  of  the  incision  about  1.3  cm.  (J  inch)  above 
the  upper  border  of  the  thyroid  cartilage  (Fig.  7,  S). 

Operation. -The  steps  are,  at  first,  the  same  as  those  for  exposing  the 
external  carotid  below  the  digastric.     This  artery  (external  carotid)  is  first 
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sought  (all  ihe  structures  mentioned  in  that  ojierutfon  being  encountered) 
and  traced  to  its  bifurcation,  and  thus  the  inicrnai  carotirl  is  exposed — ihe 
external  carotid  bein^  drawn  inward  and  the  digustrii;  upward.  In  opening 
the  sheath  special  care  must  be  taken  to  puard  the  internal  jugular  vein, 
pneumogai^tric  nerve,  cervical  sympiUhettc,  ascending  pharyngeal  arter}' — > 
the  needle  being  passed  from  the  vagus  and  internal  jugular  vein. 
Collateral  Circulation.— Cinlc  of  Willis, 


SURGICAL  ANATOMY  OF  SUBCLAVIAN  ARTERY* 

Description. — Subclavian  artery  on  right  side,  about  7.5  cm.  (3  inches) 
in  length,  arises  from  the  innominate;  and,  on  the  left,  about  10  cm,  (4  inches) 
in  length,  arises  from  arch  of  aorta — arching,  in  both  cases,  across  the  root 
of  neck,  over  the  dome  of  the  lung  and  pleura,  to  the  lower  border  of  the 
first  rib,  where  it  becomes  the  axillary  artery.  That  portion  of  the  subclavian 
internal  to  inner  border  of  scalenus  anticus  being  the  first  part — that  portion 
phind  this  muscle  being  the  second  part — and  that  jxirtion  external  to  the 
iter  l>ordcr  of  scalenus  amicus  being  the  third  part.  The  subclavian  vein 
lies  l)elovv  and  anterior  to  artery,  the  scalenus  anticus  intervening.  The 
po>>terior  border  of  the  stemomastoid  corresponds  with  the  external  border 
of  the  scalenus  amicus. 

Relations.— (a)  First  Portion  of  Right  Subclavian  :—.\bout  3  cm. 
{i\  inches)  in  length — arises  from  bifurcation  of  innominate,  l>ehind  upper 
LtKirder  of  right  sternoclavicular  articulalion^ — curves  upward   and   outward 
(with  convexity  upward)  at  a  variable  distance  abo\'e  clavicle,  over  apex 
of  right  lung  and   fileura,   to  inner  border  of  right   scalenus  anticus,   hav- 
ing following  relations: — Anteriorly — skin;  sufierticial  fascia;  platysma;  an- 
riur  layer  of  deep  fascia;  clavicular  origin  of  >lernomastoid;  sternohyoid; 
tcmothyroid ;    deep     cenical     fascia;     right     innominate     vein;     internal 
Ligular  vein:  vertebral  vein;  pneumogastric  nerve;  phrenic  nerve;  su[>erior 
'Cardiac  branches  of  sympathetic  nerve: — Posteriorly — areolar  tissue;  longus 
colli;  transverse  process  of  seventh  cerncal  and  I'lrst  dorsal  vertebra* ;  sym- 
apathetic  nerve;  inferior  cardiac  nerves;  recurrent  laryngeal  nerve;  a|>ex  of 
right    lung  and   pleura;   neck   of   first    rib: — Inferiorly— pleura  and   limg; 
recurrent    lar}7igeal  ne^^•e;   subclavian   vein.     (1))   First  Portion   of  Left 
Subclavian  :  -  Much   longer  than  that  of  right— arises  from  distal  end  of 
ranjiVTTsc  part  of  arch  of  aorta,  opposite  fourth  dorsid  vertel»ra,  to  left  and 
rftlighily  |x»ierior  to  left  common  carotid — ascending,  at  first,  almost  vertically 
— then  arching  further  upward  and  outward  over  apex  of  left  lung  and  ]>leura 
to  inner  Ixjrder  of  left  scalenus  anticus — having  following  relations: — Ante- 
riorly— left  pleura  and  lung;  sternothyroid;  sternohyoid;  stemomastoid;  left 
innominate  vein;  internal  jugular  vein ;  vertebral  vein;  subclavian  vein;  phrenic 
[nerve;  pneumogastric    nene;  left   cenical   cardiac   nerves  of   sympathetic; 
rft  (<»mmon  carotid;  thoracic  duct:— Posteriorly— esophagus;  thoracic  duct; 
|tfiferior  cervical  sympathetic  ganglion;  longus  colli;  verteliral  column;  left 
jileura  and  lung: — Externally— left  pleura  and  lung:— Internally- irarhea; 
"rc\nirrcnt  laryngral  nerve;  esophagus;  thoracic  duct,     (c)  Second  Portions 
of  Both  Subclavian  Arteries: — Highest  part  of  the  vessel — about  2  cm. 
(J  inch)  in  length -lies  iH'hind   scalenus  anticus.  which  separates  the  artery 
the  subclavian  vein — and  has  foUosving  relations: — Anteriorly — skin; 
jperfirfal  fawia;  platyv^ma;  anterior  layer  of  deep  fascia;  clavicular  origin 
l>f  stemomastoid;  deep  layer  of  fleep  fasi  ia;  phrenic  nerve;  subclavian  vein; 
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!liri»  a  hi'dJiwI  hi^luT  line  is  drawn  parallel  with  it  and  on  a  level  with  the 
HUpninrliiliil  iHinitT.  A  third  line  is  drawn  vertically  upward  along  the 
jintciinr  l»(»rdcr  «if  the  mastoid  (drawing  the  ear  forward).  The  intersection 
of  tlu-  third  with  ihc  st'toiid  line  marks  a  convenient  site  for  reaching  the 
ijo^itrrior  hraruh.  'i'iu'  trrphini-  |)in  rests  on  the  squamoparietal  suture. 
U'lu'ii  tiu"  posti"ri«)r  hraiu  h  itself  is  not  encountered,  its  two  branches  usu- 
tdlv  arc. 


SURGICAL  ANATOMY  OF  INTERNAL  CAROTID  ARTERY. 

l)f8cription.  Tlu-  larger  of  the  two  branches  of  the  common  carotid. 
AriM's  uppiKJii'  upper  l>ordcr  of  thyroid  cartilage  (on  level  with  fourth  cer\-ical 
verlehra)  at  lusl  ioni|)aratively  superlicial.  and  lies  slightly  external  to 
eMemal  caii>liil.  then  sinks  more  deeply  in  neck  and  passes  posteriorly  to 
that  \es>el  aMemling  neek  in  front  of  transverse  |)roccsses  of  upper  cervical 
Nerlehra-  to  enter  tlie  larolid  canal.  The  relations  of  its  different  portions 
ine  as  f*>Uo\\s; 

RelAtions.  {D  lirst  ov  Cervical  Portion :  — Anteriorly  (from  below 
up\\.u\l^  >kin;  Mipertuial  fascia;  plalysma;  deep  fascia;  stemomastoid; 
jHwicvior  W\\\  oi  *li^a>iric;  siylohxoid;  hypoi:loss;d;  occipital  arter)-;  posterior 
avnlcnlar  ariei\  ;  eMernal  larotid;  >iyloo;lo»ns;  styK»phar)ngeus;  glosso- 
phavvn^exd  nerve;  pharvniieal  hraiuh  of  pneunu\!L:a>tric;  stylohyoid  ligament. 
IV^Sttfriorlv  «evtn>»  ^apiti^  antivu>  niaiv^r;  transverse  pr^xesses  of  three 
upjvr  verviv.d  vetiebr.e;  MiperivM"  lervival  i:.ir.i:lion;  pneumogastric  ner\'e; 
h\{sxKwv.d  vevve;  clo^vopharv  ni^eal  nerve;  <pinal  acce>>c»ry  nene;  internal 
i\5\;u'«r.  Vvv.\  ExteniAlly  itv.eip.al  ;i:i;v.'..ir  vein;  pneumogastric  nerve. 
lutt^rudUy  '.^l^-.w-x;  vv.tvriv^r  vor.-'.riv '.v^r;  lonsil;  ascending  pharyngeal 
ai\v'^\.  ,',-vv-\i^.:^c  :\\!,.ii^\e  artorv  .  ev.-Mv "•:■".•  v.  tv.^v;  levator  p^lati.  (2) 
N\v-\-  V-.  IVtrous  F\>rtion  :  W.tiiv,  v.iro:  vi  c..:..:!  in  jvtrous  portion  of 
tv^  .\  ■,  ■  X  N        ^;'   I  '  :\   V  r  CAvemous  Portion  : — Between  layers  of  dura 

"'    s       c  V  .\v         -  -     >       4^  Iv  :r:h  vr  Cerebral  Portion: — Enters 

'  '  \'    v\.  V'"'  ;v   >■•  'vv;  "v-  ^"  >\"\  :;>.  .;••  •  i:  ^c-"-  v!"  *>  ■  ru."vhes- 

H:"*x\ches.      •  -.  ■^-     .v\  .,.'.     'v^-.  /■■     "v-c      K-r-.-,     :^:rv^uf    portion — 

V   s^       '    -     - X  ■     .;.    '    .•■   ■  '■,"•-  -       V',  :-  .\rx---.!  >  nic"— j.:::erior 
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sought  (all  the  structures  mentioned  in  that  operation  being  encountered) 
and  traced  to  its  bifurcation,  and  thus  the  internal  carotid  is  exposed — the 
external  carotid  being  drawn  inward  and  the  digastric  upward.  In  opening 
the  sheath  special  care  must  be  taken  to  guard  the  internal  jugular  vein, 
pneumogastric  nerve,  cervical  sympathetic,  ascending  pharyngeal  artery — • 
the  needle  being  passed  from  the  vagus  and  internal  jugular  vein. 
Collateral  Circulation.— Circle  of  Willis. 


SURGICAL  ANATOMY  OF  SUBCLAVIAN  ARTERY. 

Description. — Subclavian  artery  on  right  side,  about  7.5  cm.  (3  inches) 
in  length,  arises  from  the  innominate;  and,  on  the  left,  about  10  cm.  (4  inches) 
in  length,  ari.ses  from  arch  of  aorta — arching,  in  both  cases,  across  the  root 
of  neck,  over  the  dome  of  the  lung  and  pleura,  to  the  lower  border  of  the 
first  rib,  where  it  becomes  the  a.xillary  artery.  That  portion  of  the  sul)clavian 
internal  to  inner  border  of  scalenus  anlicus  being  the  first  part — that  portion 
behind  this  mu.scle  being  the  second  part — and  that  portion  external  to  the 
outer  border  of  scalenus  anticus  being  the  lliinl  i)art.  The  subclavian  vein 
lies  below  and  anterior  to  artery,  the  scalenus  anticus  intervening.  The 
posterior  border  of  the  sternomastoid  corrcs[)<)nds  with  the  external  border 
of  the  scalenus  anticus. 

Relations.— (a)  First  Portion  of  Right  Subclavian :— About  3  cm. 
(i^  inches)  in  length — arises  from  bifurcation  of  innominate,  behind  upper 
border  of  right  sternoclavicular  articulation — curves  upward  and  outward 
(with  convexity  upward)  at  a  variable  distance  above  clavicle,  over  apex 
of  right  lung  and  pleura,  to  inner  border  of  right  scalenus  anticus,  hav- 
ing following  relations: — Anteriorly — skin;  su])erricial  fascia;  platysma;  an- 
terior layer  of  deep  fascia;  clavicular  origin  of  sternomastoid;  sternohyoid; 
sternothyroid;  deep  cervical  fascia;  right  innominate  vein;  internal 
jugular  vein;  vertebral  vein;  pneumogastric  nerve;  phrenic  nerve;  superior 
cardiac  branches  of  sympathetic  nerve: — Posteriorly — areolar  tissue;  longus 
colli;  transverse  process  of  seventh  cervical  and  first  dorsiil  vertebra;  s\m- 
pathetic  nerve;  inferior  cardiac  nerves;  recurrent  laryngeal  nerve;  apex  of 
right  lung  and  pleura;  neck  of  first  rib: — Inferiorly— pleura  and  lung; 
recurrent  laryngeal  nerve;  subclavian  vein,  (b)  First  Portion  of  Left 
Subclavian :  — Much  longer  than  that  of  right — arises  from  distal  end  of 
transverse  part  of  arch  of  aorta,  opposite  fourth  dorsal  vertebra,  to  left  and 
slightly  posterior  to  left  common  carotid-  ascending,  at  first,  almost  vertically 
— then  arching  further  U|nvard  and  outward  over  apex  of  left  lung  and  pleura 
to  inner  border  of  left  scalenus  anticus— having  following  relations: — Ante- 
riorly— left  pleura  and  lung;  sternothyroid;  sternohyoid;  sternomastoid;  left 
innominate  vein;  internal  jugular  vein;  vcrteljral  vein;  subclavian  vein;  phrenic 
nerve;  pneumogastric  nerve;  left  cervical  cardiac  nerves  of  sympathetic; 
left  common  carotid;  thoracic  duct: — Posteriorly— esophagus;  thoracic  duct; 
inferior  cervical  sympathetic  ganglion;  longus  colli;  vertebral  column;  left 
pleura  and  lung: — Externally — left  [)leura  and  lung: — Internally — trachea; 
recurrent  laryngeal  nerve;  esophagus;  thoracic  duct,  (c)  Second  Portions 
of  Both  Subclavian  Arteries: — Highest  part  of  the  vessel— about  2  cm. 
(I  inch)  in  length — lies  behinrl  scalenus  anlicus,  which  se|)arates  the  artery 
from  the  subclavian  vein — and  has  following  relations: — Anteriorly — skin; 
superficial  fascia;  platysma;  anterior  layer  of  deep  fascia;  clavicular  origin 
of  sternomastoid;  deep  layer  of  deep  fa-(ia;  j^hrenic  nerve;  subclavian  vein; 
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scalenus  anticus: — Posteriorly — apex  of  lung  and  pleura;  scalenus  medius: — 
Superiorly— brachial  plexus: — Inferiorly — lung  and  pleura,  (d)  Third 
Portions  of  Both  Subclavians : — Lie  in  subclavian  triangle  (of  stemomasloid, 
omohyoid,  and  clavicle).  Extend  from  outer  border  of  scalenus  anticus 
downward  and  outward  to  lower  border  of  first  rib,  and  have  follownng  rela- 
tions:— Anteriorly — skin;  superficial  fascia;  platysma;  clavicular  branches 
of  descending  portion  of  cervical  plexus;  anterior  layer  of  deep  fascia  (from 
omohyoid  to  clavicle) ;  posterior  layer  of  deep  fascia  (from  omohyoid  to  first 
rib);  fatty  areolar  tissue  between  layers  of  d.eep  cervical  fascia;  suprascapular 
artery;  external  jugular  vein;  suprascapular  vein;  transversalis  colli  vein; 
other  tributary  veins  to  external  jugular;  nerve  to  subclavius  muscle;  stemo- 
mastoid  (sometimes);  clavicle;  subclavius  muscle: — Posteriorly — scalenus 
medius;  cord  of  brachial  plexus  formed  by  eighth  cen'ical  and  first  dorsal: 
— Superiorly — brachial  plexus;  posterior  belly  of  omohyoid: — Inferiorly 
— first  rib. 

Branches. — From  First  Portion: — vertebral,  thyroid  axis  (inferior thyroid, 
transversalis  colli,  suprascapular),  internal  mammar)'.  From  Second  Portion: 
— superior  intercostal.     From  Third  Portion: — no  branches,  ordinarily. 

Line. — A  curve,  with  convexity  upward,  at  base  of  posterior  triangle- 
beginning  at  sternoclavicular  articulation  and  ending  at  center  of  inlerior 
border  of  clavicle — its  mid-point  being  about  1.3  cm.  (^  inch)  above  the 
superior  border  of  clavicle. 

Indications  for  Ligation. — Wounds;  aneurism;  preliminarj^  to  extensive 
operations  about  the  shoulder  and  upper  extremity. 

Sites  of  Ligation. — Only  three  successful  cases  are  recorded,  as  far  as 
known  by  the  writer,  of  ligature  of  the  first  portion  of  the  right  subclavian, 
and  but  one  of  the  left — the  ligation  being  particularly  hazardous,  especially 
upon  the  latter  side.  Nor  is  ligature  of  the  second  portion  to  be  recom- 
mended, owing  to  the  depth  and  relations  of  the  artery.  The  third  portion  is 
the  part  of  the  artery  usually  selected  for  ligation  (Fig.  7,  T). 


LIGATION  OF  FIRST  PORTION  OF  RIGHT  SUBCLAVIAN 

BV  ANGULAR   INCISION. 

Position— Landmarks — Incision.— As  for  ligation  of  innominate   by 

angular  incision  (page  26). 

Operation. — Having  incised  skin  and  superficial  fascia,  this  triangular 
flap  is  dissected  up,  as  in  ligation  of  the  innominate.  The  anterior  jugular 
vein  is  doubly  ligated  and  divided,  and  the  external  jugular  similarly  treated, 
if  in  the  way.  Divide  the  deep  fascia.  Expose  and  sever  the  sternal  and 
clavicular  heads  of  the  stcrnomastoid.  Divide  the  sternohyoid  and  sterno- 
thyroid either  in  whole  or  in  ])art.  Expose  the  common  carotid,  carefully 
retracting  the  internal  jugular  vein  and  pneumogastric  nerve  outward  and 
displacing  or  doubly  ligating  any  overlying  veins.  Identify  the  subclavian 
vein  by  following  down  the  common  carotid  on  its  postero-extemal  aspect 
to  the  bifurcation.  Clear  the  subclavian  artery,  carefully  guarding  the 
recurrent  laryngeal  and  phrenic  nerves  and  \ertebral  artery.  Displace  the 
pleura  downward  and  outward  with  tip  of  finger,  and  pass  the  needle  from 
below  (from  the  pleura).  The  vertebral  should  also  be  secured  at  the  same 
time  and  through  the  same  incision — lo  accomplish  which,  the  internal 
jugular  and  pneumogastric  nerve  arc  now  retracted  inward  and  the  vertebral 
exposed  by  a  few  strokes  of  the  knife  as  it  lies  between  the  longus  colli  and 
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scalenus,  guarding  the  phrenic  and  recurrent  laryngeal  nerves  and  the  inferior 
thy  mid  arter}'. 

Comment. — Excision  of  the  right  slenioclavicular  articulation  may  be 
done  when  necessary-,  as  in  the  ligation  of  the  innominate  by  partial  bony 
resection 

Collateral  Circulation. — Superior  tliyroid,  with  Inferior  thyroid;  one 
vertebral,  with  opposite  vertebral.  Internal  mammary,  with  dee|>  epigastric 
an<l  aortic  inlercostals.  Superior  intercostal,  with  aortic  intercostaU.  Pro- 
funcUi  rervicis,  with  princej>s  cervicis.  Scapular  braiuhes  of  thyroid  axis, 
with  branches  of  axillary.  Thoracic  branches  of  axillary,  with  aortic  inter- 
costals. 


LIGATION  OF  FIRST  PORTION  OF  LEFT  SUBCLAVIAN 

tt\'    ANi.ri.AR    IN<'ISHtN\ 

Position— Landmarks— Incision.— As   for   ligation   of   innominate   by 
langular  incision,  except  that  llie  operation  i.s  placed  upon  ihc  left  side. 

Operation. — The  stejis  of  the  operation  are  similar  to  those  for  ligation 
of  the  first  pf>rtion  of  the  right  subclavian— up  to  the  exposure  of  the  common 
carotid  and  internal  jugular.  Here  the  common  carotid  and  pneumogastric 
are  retracted  inward,  the  internal  jugular  is  drawn  outward  and  downward, 
and,  with  it,  the  left  innominate  vein.  At  this  stage  the  head  is  bent  forward 
lo  relax  the  parts.  Special  care  is  here  given  to  identifying  the  thoracic 
duct  before  proceeding — ^the  duct  arching  from  the  seventh  cervical  vertebra 
forward  and  downward  over  the  subclavian  artery  in  front  of  the  scalenus 
amicus,  and  emptying  into  the  left  subclaxian  vein  at  the  junction  with  it 
of  the  left  internal  jugular,  being  embedded  in  the  loose  areolar  tissue  of  llie 
tnarl,  making  it  often  dilTicuIl  to  fmd.  and  sometimes  dividing  into  several 
branches.  Having  safeguardcfl  the  imiMirtunt  neighboring  structures,  follow 
dorum  ihe  common  carotid  with  the  finger  until  the  subclavian  is  idenlifie<l, 
on  n  plane  posterior  and  external  to  that  of  the  former  vessel.  The  artery 
15  then  to  be  freed,  carefully  guarfling  the  pleura;  the  sheath  is  opened  and 
the  needle  passed  from  the  pleura. 

Comment.—  If  more  room  be  required  than  given  by  the  above  incision, 
t»r  if  it  be  required  to  ligate  the  vessel  nearer  the  arch,  an  excision  of  the 
slemfKlavicular  articulation   can  be  done. 

Collateral  Circulation. — See  Ligation  of  First  Part  of  Right  Subclavian. 


LIGATION  OF  SECOND  PORTION  OF  SUBCLAVIAN  ARTERY. 

Position— Landmarks— Incision,— As  for  ligaiion  of    third  pnrti(»n  of 
subclavian. 

Operation. — The  steps  of  this  operation,  up  to  the  division  of  the  deep 

Icervitvd  fa^  ia  ancl  ihc  rccc*gnilion  of  the  outer  border  of  the  scalenus  anticus 

{(which  lies  directly  under  the  outer  border  of  the  sternomastoid).  are  identical 

l^'ith  thttse  f<»r  the  exjhosure  of  the  third  part  of  the  subclavian.     The  further 

[steps  consist  in  the  inward  retraction  of  the  scalenus  anticus  (and  overlying 

♦tcroomastoid).  witli  the  divisitm  of  as  many  of  their  tibers  as  necessary,  when 

tKe  artrry*  will  be  exposed  and  may  be  ligated.     Especial  care  is  taken  to 

Kuard  the  phrenic  nerve,  which  crosses  obliquely  the  lower  anterior  surface 

of  the  scalenus  anticus, — as  well  as  the  iransversalis  colli  and  suprascapular 
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arteries,  which  cross  the  scalenus  anticus  transversely, — and  the  external 
jugular  vein,  running  parallel  with  the  anterior  scalene  muscle. 

Comment. — This  operation  is  often  merely  a  proximal  continuation  of 
the  operation  for  the  exposure  of  the  third  part  of  the  subclavian,  when  the 
application  of  a  ligature  to  the  third  part  is  impracticable. 


LIGATION  OF  TTORD  PORTION  OF  THE  SUBCLAVIAN. 

Position. — Patient  supine;  shoulders  raised;  head  thrown  back  and  to 
opposite  side;  operated  shoulder  depressed  by  arm  drawn  downward  and 
placed  under  the  back  (to  open  out  the  posterior  cervical  triangle).  Surgeon 
in  front  of  shoulder. 


Fig.  17.— Ligation  of  Third  Part  of  Right  SrBci.AviAS:— A,  Platysma;  B.  Trapezius;  C, 
Steniomastoid  (posterior  border  incised);  D,  Scaloiuis  aiiticiis;  K,  Posterior  belly  of  omohyoid  (rc- 
tractetl  upward);  F,  Clavicle  ;  G,  Third  part  ol  siibdax  iaii ;  H,  Transvcrsalis  colli  A.;  I,  Suprascapu- 
lar A.;  J,  Subclavian  vein;  K,  Ippcr  end  01  cxleiiial  jugular  V.  (divided  and  retracted),  with 
transversalis  colli  V.  and  cotntnuuicatiiig  branch  ti»  anterior  jugular;  L,  Lower  end  of  external  jugu- 
lar (.divided  and  retracted),  with  suprubcapular  brunch  ;  M,  Brachial  plexus;  N,  N,  N,  Supraclavicu- 
lar nerves ;  O,  Deep  cervical  fascia. 


Landmarks. — Posterior  border  of  sternomastoid  (which  correspxjnds 
with  the  outer  border  of  the  scalenus  anticus) ;  anterior  border  of  trapezius; 
middle  of  clavicle. 

Incision. — With  the  skin  of  the  posterior  cervical  triangle  drawn  down 
over  the  clavicle  by  the  left  hand,  an  incision  about  7.5  cm.  (3  inches)  is 
made  transversely  over  the  clavicle  down  to  the  bone,  from  the  posterior 
border  of  the  sternomastoid  to  the  anterior  border  of  the  trapezius,  and  with 
its  center  about  2.5  cm.  (i  inch)  internal  to  the  center  of  the  superior  border 
of  the  clavicle  (Fig.  7,  T). 

Operation. — (i)  This  incision  will  divide  the  skin,  fascia,  platysma, 
some  supraclavicular  nerves,  and  maybe  a  connecting  vein  between  the 
cephalic  and  internal  jugular — but  will  avoid  the  external  jugular,  which 
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passes  through  the  deep  fascia  above  the  clavicle.  The  incision  will  lie 
about  2.5  cm.  (4  inch)  above  the  clavicle  when  the  tension  upon  the  skin  is 
relaxed  (Fig.  17).  (2)  The  margins  nf  liie  slernomasloid  and  trapezius  will 
\tc  exposed,  and,  if  mare  room  be  needed,  may  be  divided  along  the  clavicle 
as  far  as  necessary.  (3)  The  deep  cervical  fascia  is  next  incised,  the  external 
jugular  vein  being  carefully  exp^ised  and  retracted,  or  ch'vided  between  double 
ligatures.  Tribulan,'  veins  of  the  e.xternal  jugular  are  to  be  similarly  treated, 
especially  the  transversidis  colli  and  suprascapular.  (4)  Generally  the  trans- 
versalis  colli  artery  lies  transversely  alujve  the  incision,  and  the  suprascap- 
ular transversely  l>clo\v  it,  under  the  clavicle  and  out  of  the  way;  but  one  or 
both  may  present  in  the  field,  and  are  to  be  carefully  preservefl  for  collateral 
circulation.  Retract  the  [wisterior  belly  of  the  omohyoid  upx\ard  if  in  the 
way.  Identify  the  outer  margin  of  the  scalenus  (just  under  ihe  outer  margin 
of  the  stemomasloid)  as  a  guide  to  the  artery,  and  follow  its  outer  border 
do%vnward  until  the  finger  reaches  the  tubercle  on  the  upper  border  of  the 
first  rib,  which  ties  between  the  subclavian  vein  in  front,  and  the  subclavian 
arler}'  behind — when  the  artery  will  be  recognized  and  may  be  traced  upward. 
(5)  Kxpcse  the  lowest  cord  of  the  brachial  plexus — for  the  purpose  of  hence- 
forth avoiding  it  (as  it  has  been  mistaken  and  ligated  for  the  artery).  The 
s>ubclavian  vein  will  lie  anteriorly  and  infcriorly  to  the  artery.  (6)  Open 
the  sheath — clear  the  arter> — and  [>ass  the  needle  fn^m  the  brachial  plexus, 
jpiarding  the  subclavian  vein  and  the  pleura. 

Collateral  Circulation. — (When  the  second  or  third  part  is  tied): — Supra- 
scapubr  and  posterior  sca[jubr  above,  with  acroniiothoracic,  infrascapular, 
subscapular,  and  dorsidis  scapula*  below;  internal  mammary,  superior  inter- 
costals,  aortic  intercostals  above,  with  long  thoracic  and  scapular  arteries 
below;  plexiform  vessels  from  branches  of  subclavian  above,  with  branches 
of  axilian'  below. 


SURGICAL  ANATOMY  OF  VERTEBRAL  ARTERY. 

Description. — Largest  and  generally  first  branch  of  subclavian.  .Vrises 
from  upper  and  posterior  [)ortion  of  first  part  of  subclavian,  near  inner  border 
of  s<alenus  anticus — ascends  upward,  backward,  and  outward,  in  interval 
between  scalenus  anticus  and  longus  colli,  to  foramen  in  transverse  process 
<»f  sixth  cervical  vertebra — passes  through  foramina  in  all  vertebra*  above 
lhi& — emerging  from  foramen  in  transverse  process  of  atlas,  it  runs  in  grmive 
on  posterior  arch  of  atlas,  lying  in  the  sulxxcipital  triangle,  and  pierces  the 
cxTipitt»-atloid  ligament  and  ilura  mater— and  passes  into  cranium  through 
foramen  magnum — ujjward  upon  lateral  aspect  of  medulla  to  its  anterior 
aspctl,  where  it  unites  with  its  fellow  to  form  the  basilar. 

Relations.— (a)  First  or  Cervical  Part : — from  origin  to  transverse 
process  of  sixth  cervical  vertebra,  lying  between  scalenus  anticus  and  longus 
colH.  Anteriorly — vertcl>rai  vein;  internal  jugular  vein;  inferior  thyroid 
artery;  thoracic  duct  (left  side).  Posteriorly— transverse  process  of  seventh 
i,ervital  vertebra;  sym|vithctir  niTvr.  Externally  -scalenus  anticus.  In- 
ternally—longus  colli,  (b)  Second  or  Vertebral  Portion  : — runs  in  osseo- 
rauscular canal  formed  by  intervertebral  foramina  and  intertransverse  muscles, 
surrounded  by  plexus  of  veins  and  branches  of  sympathetic  nerve.  (C) 
Third  or  Occipital  Portion: — Itt-sin  suboccipital  triangle,  which  is  formed, 
sufHrriorly  and  internally,  by  rectus  capitis  posticus  major;  superiorly  and 
cxtemAlly,  by  obliquu*^  capitis  superior;  inferiorly  and  externally,  by  obliquus 


-.inin-  nrnrrrr  ■  »-^;r!r:  :;-  r-imricTii^  -niiaciei  imi  i:«:r  5:maed  bj  postoior 
v.'-n>rr.- iTjinni^  irLitein  -•j?nerrrr  ir-Ji  if  iria*  laii  pc^serior  atlanto- 
i.^.-t.  .i!Ei--nRnr.  — -ne  i-.i.Trt*  :  .ntainmit  tie  •'""BCtal.  iraerj  ±2*1  suboccipital 
niir*  -.le  ar?i^  -a-^rdn;!  :»irve23.  :3:e  ir.g-  inc.  -irrt  re  rise  alias.  Ante- 
rittcij— r^:r.i.-  -j^-itr..-  iirt=:Li=:  irriniar  -jr:c=£=  :i  xdsisi  ocdpito-atloid 
.ics.ren-.  PTaoBrijOtfT- — -iciir-j  r  :riii;i:t  :»c=is  3zci*  pc^dcos  major; 
-.-mc'e:::>.  t  Finr:^  IT  £xc3CZ3axsL  ^jcum.: — -r^m  t^ccsing  in  dura 
V.    r.n-^  -.•■.r'jsr    .f  -•.c-r.  vnsr?  x    imrEi  vrx  ±i    iili:v  do  form  basilar 

ladscaaans  5ir  Lic3±iiii- — "^   ii:ii::r.  ronrmiri:  loeorfis::  in  coancctira 

Srea  if  T rgarrriir  — L:  :zti  Itk  ;r  i^^-jzL  ;i:rdi:ir   ^laoii  sxt)i  in  third 


LjGaI^O^  of  '*r:^,fTW4"   5S.A3CH  GF  STBOAVIAN 

P»i«S«L,— Fitier.t  T^^iiie  r^i'iijierr  nirei.  r«t:it  rfgm'nmt:  head  to 
''.r,o.'.-*  -i.ie    -^-rr-i-.r    ic  r-rz:  -l    .-.intizs  :c  either  ^lerKbraL 

Laadnatrki.— .*j:-^.-;r  -ruri^r    c  <i!r:-c:i:iC-L.i 

IscisaiC.— A  ■.•■-:-  r  ;rr_  :  Lz  :-.^r  -  j;r.rJ^  eT:<nci=ar  along  the  ante- 
• « r  -r  r-.er  .c'  -.-.ri  -r.^rr.-  rLi-r  .,-_.  -zn^Z-Z-z  ■^i''^  i:  tit  jiav-cie.  lAs  for  ligation 
".»'  •  "i*   '.'.r.'.."r.''.r    ■..i'Ti'i   '•;•.•:"'-■  ize    "i^-i'Ti-i 

Ojtratioc—  i  Hj.  t.-z  L  -!:e:  ^i:-.  s-t erf vr!ul  fiicfa.  and  the  anterior 
.'r*  ..'-   -.r  --..^  : -i-  --~_i.  '-.riz ::!:-;<  ::  the  >-7er£--fil  :«tr--:cil  nerve,  and  com- 

-  .-     i    '  s     r".-  -ttTT-rr-   -ji-ir  i-.-.r.":;-  LZ'i  eTTerrj-I  /.liuLir  ^Tina^  are  en- 

-  .1.'  .*-^'.  •-■:  1.-*  -.rr:\-rri  ir  i-i.  -iri  a  I".:i^  the  'ieep  cervical  fasda. 
*v;y.  -/  -->  -:--rr  .-  -.  r:-rr  :  -z-t  -:rrr.  cri^t .^i.  irhich  is  to  be  drawn 
'^.  «  j- ;  :-.;  ---^  -  -•  '.i.  ~  r..:T.  >  :  re  rttrutei  'iownward  and  inward; 
'<'(-.  ■'.  f.  -r  -r.—.  -.;  ::.  --_:>.  if  iriT^.  ir.T^iri.  3  Ha\ing  freed  the 
■t  A — ^-  ■'.  "r  -TrT  I'Zrr'  f  the  ~— ■■-  fheith.  ih*  carotid,  internal 
../.-.-  •. --:  -'r.-  z ■-:--;:  irr  in--  >.:.'■?. itz  frcm  o\Ter  the  vertebral 
^-.*-  ';  -^  -  -*  r-^'.r/.  !i-.::-i  .«  -.r-ir  !r.:::*'i  venfoiily  between  the  carotid 
•,v*  -  ■';-  *'-rr  '-  .-T"  '  :  riith  ,cr.-::il  ver.ebn  jind  the  arch  of  the 
,.-  '*' ',-  '  -•  :  '."■—.  =  T.rTt  '.'.  :-rr>  :r.-?\iri  :o  the  posterior  surface  of  the 
•-  "  -;  y  '. '  .  -  '.rTr  \:.r  - -rre'r. Til  ^T.tT.-  ^^iLl  be  found  ascending,  partly 
'  .  ■--''.  •,     •-'-  .■ ' i  .-  -.1;.  v.  :he  :  Tinic"  :r.  the  iransverse  process  of  the 

"  i.  '-.'-- ',.'i.  hi. i'j  the  ir.terior  scalenus  muscle  and  phrenic 
.'.'-  "  *',  ,•  '..*'.'  :':  ir.'i  :he  ■  r.r-^  coil:  mujcle  and  recurrent  lar>-ngeal 
r '  -  ^  *o  .  .  -  - '  -  '.'-  V  r/:  \:.*:  ir.fer!-  r  th;.T  ■id  iner>-  ind  vein  and  the  \*ertebral 
r'  r.  ;  ' :'  '.  '.'  '  '\^.  '-j'.-f.  'tnitures.  therefore,  are  to  be  displaced  in  the 
:r'y'  ",i  *•'..-.:.■  ;.:':  v'-.-.  a-  the  hriirer  ?eek>  the  vertebral  arter>-  in  the 
;.-,',  *■  ',' ;:'  7  ■ :'  :- .  ':.  7  ?.*:  '.Acitj.  lieT^  b»elow  and  imemaUy.  The  thoracic 
'.  .'•  '.:.  *•':  .':'•  "'.  (.-  '•:.':  ,s.r.tr/  irMm  wiihin  outward.  (4>  The  arter}*  is 
'-',  •>*■  *'/'./.  *"\  ,'/:  T.^-  /'ji'jre  jKi-re-i  '.vith  especial  care,  in  order  to  avoid. 
'J  V:'  ■■:  :.'•  .•>.*:.  ':.*■  f.h'r-  'A  the  >yrr.pdthetic.  some  of  which  are  apt  to  be 
>r.' ;  .':'■':  .:.  *'..*-.  ','.'>■■.'■  .'.*• 

Comment.  '\:.*-  •.*rt'\,r>A  artt-r.  may  also  be  ligated  by  an  incision 
%u.\*>  :'.'.'. :.'t  tr,*-  J,/,  v-r  or  \,<,r<\i-x  of  the  -lernomasioid.  followed  by  the  inward 
r<f;;i't;',f,  of  f|,::r  rri  .  '1*-  'v. ith  or  v.iih'>ul  a  partial  division  of  its  clavicular 
:\\\:v  \xu\tu^ , .  \,.\  \  I*:--  -imple  than  the  above.  The  arterj-  may  also  be 
\\V;.\U't\  in  the  Jil/O' npital  triangle. 
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SURGICAL  ANATOMY  OF  INFERIOR  THYROID  BRANCH  OF  THYROID 
AXIS  OF  SUBCLAVIAN  ARTERY, 

Description  and  Relations. — Largest  branch  of  thyroid  axis  (which 
latter  arises  from  first  pari  of  subclavian).  Asctnds  upward  and  inward 
to  fK>slerior  surface  of  thyroid  gkmtl — passing  behind  common  carotid,  internal 
jugular,  pneumogastrir  nen.'e,  and  sympathetic  nerve  (middle  cervical  gan- 
glion usually  resting  upon  it) — and  in  front  of  vertebral  artery,  recurrent 
larj'ngeal  nerve  (sometimes  posterior  to  it),  longus  colli  muscle.  The  thoracic 
duct  passes  in  front  of  commencement  of  left  vertebral  artery. 

Indications  for  Ligation. — Preliminary  to  thyreoidectomy;  and  to 
diminish  goiter. 

Sites  of  Ligation.— Just  beyond  the  ascending  cervical  branch  (which 
arises  shortly  before  the  vertebral  passes  behind  the  carotid). 


LIGATION  OF  INFERIOR  THYROID  BRANCH  OF  THYROID  AXIS  OF 

SUBCLAVIAN. 

Position. — Patient  supine;  shoulders  elevated;  neck  prominent;  heafl  lo 
opp<>sile  side.     Surgeon  to  right  side,  in  either  case. 

Landmarks. — Anterior  border  of  sternomastoid. 

Incision. — Alxjut  7.5  cm.  (3  inches)  in  length,  along  the  anterior  margin 
of  the  sternomastoid  (as  for  the  common  caroticl). 

Operation. — Divide  skin,  superficial  fascia,  and  the  platysma,  when 
branches  of  the  superficialis  colli  nene  and  tributaries  l>etween  the  anterior 
ami  external  jugular  veins  are  met,  and  are  to  be  dealt  with  as  indicated. 
Incise  the  deep  cervical  fascia  and  detine  the  anterior  border  of  the  sterno- 
mastoid, and  retract  that  muscle  outward — the  omohyoid  is  drawm  downward 
and  inward,  and  the  sternohyipid  inward.  After  freeing  the  inner  attachment 
of  the  common  sheath,  the  carotid,  internal  Jugular,  and  pneumogastric  are 
<lrawn  oulvvar<l  from  over  the  inferior  thyroid  artery.  The  artery  is  then 
«ought  by  continuing  the  dissection  toward  the  vertebra-,  lying  a  little  way 
l>elow  the  carotid  tuber*  le,  in  the  interval  covered  by  the  sternothyroid  muscle, 
Ijetween  the  inner  border  of  the  retracted  raroltd  sheath  and  the  outer  border 
of  the  thymitl  gland.  The  gland  is  rai.sed  and  displaced  inward.  The 
artery  i.s  e.xposc<l  where  it  arches  inward,  and  where  the  ascending  cervical 
branch  arises.  The  ligature  is  applied  just  beyond  this  branch— thus  avoid- 
ing the  recurrent  lar)*ngeal  nerve,  which  runs  along  the  trachea  and  behind 
the  thyroid  gland;  and  the  vertebral  artery,  nearly  parallel  with  it  below 
and  passing  liehind  the  inferior  thyroid  as  the  latter  bends  inward.  The 
sympathetic  nerve,  which  sometimes  embraces  the  artery,  and  the  phrenic, 
which  lies  to  its  outer  hide,  are  to  be  guarded  against  injury. 


SURGICAL  ANATOMY  OF  TRANSVERSALIS  COLLI  BRANCH  OF  THYROID 
AXIS  OF  SUBCLAVIAN. 

Description. — One  «if  three  branches  of  thyroid  axis.  Runs  transversely 
outward,  crossing  root  of  neck  a  little  above  the  chuicle,  and  divides,  beneath 
anterior  Iwjrder  of  trapezius,  into  posterior  scapular  and  superficial  cervical 

Relations.— From  its  origin  outward,  it  is  covered  by  the  plaiysma, 
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cervical  fascia,  sternomastoid,  omohyoid,  and  anterior  border  of  trapezius — 
and  rests  on  phrenic  nerve,  scalenus  anticus,  brachial  plexus  (or  between  its 
cords),  and  scalenus  medius. 

Indications  for  Ligation. — Rare,  except  for  wounds,  when  the  artery, 
or  its  branches,  are  cut  down  upon  and  tied  where  wounded. 

Sites  of  Ligation. — Most  conveniently  exposed  in  the  subclavian  triangle, 
just  below  the  outer  margin  of  the  sternomastoid. 


LIGATION  OF  TRANSVERSALIS  COLLI  BRANCH  OF  THYROID  AXIS 

OF  SUBCLAVIAN 

AT  OUTER  MAR(;i\   OF   STERNOMASTOID. 

Position. — As  for  ligation  of  inferior  thyroid. 

Landmarks. — Posterior  border  of  sternomastoid,  made  evident  by  man- 
ipulating the  neck  so  as  to  render  the  margin  of  the  muscle  tense. 

Incision. — About  5  cm.  (2  inches),  along  posterior  border  of  sterno- 
mastoid, extending  nearly  to  clavicle  (Fig.  7,  \V). 

Operation. — Having  incised  skin,  sujjcrficial  fa.'^cia,  and  platysma, 
branches  of  the  descending  superficial  cervical  nerves  may  be  encountered, 
as  well  as  the  tributaries  of  the  external  jugular  vein.  The  external  jugular 
vein  itself  has  to  be  carefully  guarded  at  the  outer  edge  of  the  sternomastoid. 
Having  divided  the  deep  cervical  fascia  and  exposed  the  posterior  border 
of  the  sternomastoid  and  the  posterior  belly  of  the  omohyoid,  the  latter  muscle, 
if  in  the  way,  is  retracted  upward.  The  sternomastoid  (whose  outer  border 
corresponds  with  the  outer  l)ordcr  of  the  scalenus  anticus)  is  then  drawn 
inward,  and  the  artery  is  foiuid  crossing  outward  between  the  two  muscles 
to  pass  beneath  the  posterior  belly  of  the  omohyoid  to  reach  the  trapezius. 
The  cords  of  the  brachial  plexus  are  to  be  guarded  in  passing  the  ligature 
(Fig.  17). 


SURGICAL  ANATOMY  OF  THE  SUPRASCAPULAR  BRANCH  OF  THE 
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LIGATION  OF  SUPRASCAPULAR  BRANCH  OF  THYROID  AXIS  OF  SUB- 
CLAVIAN 

AT  OUTER  MARGIN  OF  STERNOMASTOID. 

Position— Landmarks— Incision,— As  for  ligation  of  transversalis  colli 
arterv'  (pa^c  58). 

Operation.— Practically  ihc  same  as  ihal  for  the  transversalis  colli,  the 
supra t»capular  artery  running  almost  parallel  with  il,  tiiough  on  a  somewhat 
lower  plane,  and  soon  j^elting  behind  the  clavicle  and  subclavius  muscle. 
The  site  of  ejtposing  the  artery  is  in  ihe  same  vertical  line  (at  the  jiosterior 
border  of  the  sternomasloid)  hut  nearer  the  cla\'iclc.  The  same  care  is 
necessary  in  guarding  the  external  jugular  vein,  which  here  enters  the  sub- 
clavian near  the  site  at  which  the  artery  i>  ligaled  (Fig.  17). 


SURGICAL   ANATOMY   OF  INTERNAL   MASIMARY   BRANCH   OF   SUB- 
CLAVIAN. 

Description. — Arises  from  lower  aspect  of  first  part  of  subclavian,  near 
to  inner  margin  of  scalenus  amicus — desccntls  forward  and  inward,  passing 
behind  clavicle  to  enter  thorax  posterior  to  cartilage  of  first  rib — ihencc 
runs  downward  parallel  with  and  about  1.3  cm.  (^  inch)  external  to  margin 
of  sternum,  to  interspace  between  sixth  and  seventh  costal  cartilages,  where 
it  divides  into  superior  epigastric  and  musculophrenic.  Its  two  vena'  comites 
unite  to  form  one  trunk  in  first  intercostal  space  and  empty  into  the  innominate 
vein.  The  internal  mammary  artery,  above,  is  0.5  to  1.5  cm.  (\  to  ^  inch) 
irom  border  of  sternum — and,  below,  from  i  to  2  cm.  (|  to  i  inch)  from  the 
Biemal  margin.  In  its  upper  part  it  lies  between  the  internal  inlerco.sial 
lusde  and  costal  cartilages,  in  front;  and  [pleura  behind.  In  its  lower  jjarl 
lies  between  the  costal  cartilages  in  front;  and  triangularis  slcmi  behind 
(the  latter  structure  iritcrvenini;  between  it  and  the  fileura). 

Relations.— (a)  Cervical  Part:— Covered  by  .sternomastoid,  subclavian 
vein,  internal  jugular  vein,  phrenic  nerve.  Rests  on  pleura,  innominate 
vein,  (b)  Thoracic  Part : — Covered  by  cartilages  of  first  to  sixth  ribs,  pecto- 
ralis  major,  internal  intercostal  mustles,  anterior  intercostal  membrane. 
Rcfts  on  pleura  (above),  and  triangularis  sterni  (below). 

Arterial  Supply  of  the  An tero- lateral  Thoracic  Wall. — (a)  .As  the 
ntemal  mammary  artery  crosses  the  upper  intercostal  s])aces  two  branches 
(superior  and  inferior  anterior  intercostal  arteries,  or  superior  an<l  inferior 
branches  of  the  anterior  intercostal  arteries,  where  they  arise  from  a  common 
jnk)  arr  given  off  in  each  of  the  five  or  six  upper  interspaces — which  pass 
•MJtward  between  the  pleura  and  the  internal  intercostal  muscles,  and  then 
,  bciYieen   the   internal  and  external   intercostal   muscles,   running  along  the 
Dwrr  border  of  the  superior,  and  the  upper  border  of  the  inferior  rib — to 
fcnaslomosc  with  the  suj>crior  and  inferior  branches  of  the  aortic  intcrcostals. 
1(b)  In  each  of  the  same  upjxT  five  or  six  spaces  a  single  branch,  the  perforating, 
the  anterior  perforating,  is  given  oti  between  the  upper  and  lower  anterior 
itrrnrysial  arteries— which  pierce  the  internal  intercostal  muscles,  between 
ic  costal  cartilages,  and  supply  the  pectoralis  major,  mammary  gland  (sec- 
nd.  third,  and  fourth   branches),  and    skin,     (c)  The  anterior   intercostal 
|l>nini  hrs  fur    the  five  or    six  lower  interspaces  are  given  off  by  the  mus- 
^culophrcnic  branch,  which  passes  down  behind  the  costal  cartilages,  pierc- 
ing the  dixiphragm  opposite  the  ninth  rib,  and  ending  at  the  tenth  or  eleventh 
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cervical  fascia,  sternomastoid,  omohyoid,  and  anterior  border  of  trapezitis — 
and  rests  on  phrenic  nerve,  scalenus  anticus,  brachial  plexus  (or  between  its 
cords),  and  scalenus  medius. 

Indications  for  Ligation. — Rare,  except  for  wounds,  when  the  artery, 
or  its  branches,  are  cut  down  upon  and  tied  where  wounded. 

Sites  of  Ligation. — Most  conveniently  exposed  in  the  subclavian  triangle, 
just  below  the  outer  margin  of  the  sternomastoid. 


LIGATION  OF  TRANSVERSALIS  COLLI  BRANCH  OF  THYROID  AXIS 

OF  SUBCLAVIAN 

AT  OUTER  MARGIN  OF  STERNOMASTOID. 

Position. — As  for  ligation  of  inferior  thyroid. 

Landmarks. — Posterior  border  of  sternomastoid,  made  evident  by  man- 
ipulating the  neck  so  as  to  render  the  margin  of  the  muscle  tense. 

Incision. — About  $  cm.  (2  inches),  along  posterior  border  of  sterno- 
mastoid, extending  nearly  to  clavicle  (Fig.  7,  W). 

Operation. — Having  incised  skin,  superficial  fascia,  and  platysma, 
branches  of  the  descending  superficial  cervical  ner\'es  may  be  encountered, 
as  well  as  the  tributaries  of  the  external  jugular  vein.  The  external  jugular 
vein  itself  has  to  be  carefully  guarded  at  the  outer  edge  of  the  sternomastoid. 
Having  divided  the  deep  cervical  fascia  and  exposed  the  posterior  border 
of  the  sternomastoid  and  the  posterior  belly  of  the  omohyoid,  the  latter  muscle, 
if  in  the  way,  is  retracted  upward.  The  sternomastoid  (whose  outer  border 
corresponds  with  the  outer  border  of  the  scalenus  anticus)  is  then  drawn 
inward,  and  the  artery  is  found  crossing  outward  between  the  two  muscles 
to  pass  beneath  the  posterior  belly  of  the  omohyoid  to  reach  the  trapezius. 
The  cords  of  the  brachial  plexus  are  to  be  guarded  in  passing  the  ligature 
(Fig.  17). 


SURGICAL  ANATOMY   OF   THE   SUPRASCAPULAR   BRANCH  OF   THE 
THYROID  AXIS  OF  SUBCLAVIAN. 

Description. — Smallest  of  three  branches  of  thyroid  axis.  Runs  trans- 
versely outward  across  root  of  neck,  at  first  between  scalenus  anticus  and 
sternomastoid — thence  through  lower  part  of  subclavian  triangle — behind 
clavicle  and  subclavius  muscle — Ijencath  posterior  belly  of  omohyoid — over 
transverse  ligament  of  scapular  notch  into  supraspinous  fossa  (the  supra- 
scapular nerve  passing  through  the  notch) — and  finally  winds  around  base 
of  spine  and  neck  of  scapula  to  gain  the  infraspinous  fossa.  Two  vense 
comites  accompany  the  artery. 

Relations. — From  its  origin  outward,  the  artery  is  covered  by  the  skin, 
platysma,  cervical  fascia,  sternomastoid,  trapezius,  posterior  belly  of  omo- 
hyoid, clavicle,  subclavius  muscle,  supraspinatus,  infraspinatus; — and  rests 
upon  the  phrenic  nerve,  scalenus  anticus,  cervical  fascia  from  omohyoid  to 
first  rib,  subclavian  artery,  brachial  plexus,  transverse  scapular  ligament, 
scapula. 

Indications — Site  of  Ligation. — As  for  transversalis  colli. 
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UGATION  OF  SUPRASCAPULAR  BRANCH  OF  THYROID  AXIS  OF  SUB- 
CLAVIAN 

AT  OUTER  MARGIN  OF  ST  ER  NO  MASTOID. 

Position— Landmarks— Incision.— As  for  ligation  of  transversalis  colli 

anen.'  tpage  5S). 

Operation.— Praciically  the  same  as  that  for  ihc  transversalis  colli,  the 
suprascapular  artery  niiinini;  almost  parallel  with  it,  though  on  a  somewhat 
lower  plane,  and  so<.^n  getting  behind  the  clavicle  and  subclavius  muscle. 
The  site  of  exposing  the  artery  is  in  the  same  vertical  line  (at  the  posterior 
borfler  of  the  sternomasloid)  but  nearer  the  clavicle.  The  same  care  is 
ccssary  in  guarding  the  external  jugular  vein,  which  here  enters  the  sub- 
iv-ian  near  the  site  at  which  the  artery  is  ligated  (Fig.  17). 


SURGICAL   ANATOMY   OF   INTERNAL   MAMMARY   BRANCH   OF   SUB- 
CLAVIAN. 

Description.— .\rises  from  lower  aspect  of  first  part  of  subt  lavian,  near 
to  inner  margin  of  scalenus  anticus — descends  forward  and  inward,  passing 
behind  clavicle  to  enter  thorax  |>osterior  to  cartilage  of  tirsl  rib — thence 
runs  downward  parallel  with  and  about  1-3  cm.  (^  inch)  external  to  margin 
of  .sternum,  to  interspace  between  sixth  and  seventh  costal  cartilages,  where 
it  divides  into  superior  epigastric  and  musculophrenic.  Its  two  ven.T  comites 
unite  to  form  one  trunk  in  first  intercostal  space  and  empty  into  the  innominate 
vein.  The  internal  mammarj'  artery.  al>ove,  is  0.5  to  1.5  cm.  {^  to  §  inch) 
from  b<-)rder  of  sternum — and,  below,  from  i  to  2  cm.  (*  to  i  inch)  from  ihe 
sternal  margin.  In  its  upper  part  it  lies  between  the  internal  intercostal 
muscle  and  costal  cartilages,  in  front;  and  pleura  behind.  In  its  lower  part 
it  Ues  between  the  costal  cartilages  in  front;  and  triangularis  sterni  behind 
(the  laller  structure  intervening  between  it  and  the  pleura). 

Relations. — (a)  Cervical  Part  : — Covered  by  sternomastoid,  subclavian 
vein,  internal  jugular  vein,  phrenic  nerve.  Rests  on  pleura,  innominate 
vein,  (b)  Thoracic  Part  : — Covered  by  cartilages  of  first  to  sixih  ribs,  pecto- 
ralis  major,  internal  intercostal  muscles,  anterior  iniercostal  membrane. 
Rests  nn  pleura  (above),  and  triangularis  sterni  (below). 

Arterial  Supply  of  the  An tero- lateral  Thoracic  WalL— (a)  ,\s  the 
^internal  mammary  artery  crosses  the  upper  intercostal  spaces  two  branches 
(superior  and  inferior  anterior  intercostal  arteries,  or  superior  and  inferior 
branches  of  ihe  anterior  intercostal  arteries,  where  ihey  arise  from  a  common 
truhk)  are  given  off  in  each  of  the  live  or  six  upper  Interspaces — which  pass 
outward  between  the  pleura  and  the  internal  intercostal  muscles,  and  then 
l>etween  the  internal  and  external  intercostal  muscles,  running  along  the 
lower  border  of  the  superior,  and  the  up[>er  border  of  the  inferior  rib — to 
[iastomo<«  with  the  superior  and  inferior  branches  of  the  aortic  intercoslals. 
>)  In  each  of  the  same  upper  five  or  six  spaces  a  single  branch,  the  perforating, 
the  anterior  perforating,  is  given  otT  between  (he  upper  and  lower  anterior 
Hlerto>ial  arteries — which  pierce  the  ijiternal  intercostal  muscles,  between 
the  costal  cartilages,  and  supply  the  petloralis  major,  mammary  gland  (sec- 
<1,  thirrJ.  and  fourth  branches),  and  skin,  (c)  The  anterior  intercostal 
runrhc*  for  the  five  or  six  lower  interspaces  are  given  off  by  the  mus 
j>hrcnic  branch,  which  passes  down  behind  the  costal  cartilages,  picrc- 
pihe  diaphragm  oppiisite  the  ninth  rib,  and  ending  at  the  tenth  or  eleventh 
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subscapularis;  latissimus  dorsi;  teres  major.  Externally — external  root  of 
median  nerve;  musculocutaneous  nerve;  coracobrachialis.  Internally — in- 
ternal root  of  median  nerve;  ulnar  nerve;  internal  cutaneous  nerve;  lesser 
internal  cutaneous  nerve;  axillary  vein. 

Branches. — From  first  part — superior  thoracic,  acromial  thoracic. 
From  second  part — long  thoradc,  alar  thoracic.  From  third  part — sub- 
scapular, anterior  circumflex,  posterior  circumflex. 

Line  of  Artery. — (With  arm  at  right  angle  to  trunk  and  hand  supine) — 
from  middle  of  clavicle  to  junction  of  anterior  and  middle  thirds  of  the 
outer  axillary  wall,  between  the  anterior  and  j)osterior  folds  of  the  axilla. 

Sites  of  Ligation.— Third  part,  by  preference; — first  part,  if  third  part 
not  available.  Ligation  of  third  portion  of  subclavian  is  usually  considered 
preferable  to  that  of  first  part  of  axillary  (Figs.  19,  C,  and  7,  VV). 

Comment. — (1)  When  the  arm  is  at  a  right  angle  to  the  body,  the  axillary 
vein  is  drawn  across  the  first  part  of  the  artery.  (2)  The  upper  and  lower 
borders  of  the  pectoralis  minor  correspond,  respectively,  with  lines  drawn 
from  the  junction  of  the  third  rib  and  its  cartilage  to  the  coracoid  process; 
and  from  the  junction  of  the  fifth  rib  and  its  cartilage  to  the  coracoid  process. 
(3)  Two  brachial  venic  comites  are  generally  found  at  the  lower  part  of  the 
artery — and  also  the  basilic  vein,  unless  it  have  already  joined  the  internal 
vena  comes. 


LIGATION  OF  FIRST  PART  OF  AXILLARY  ARTERY 

BV  CURVED  TRAXSVKKSK  INTISIOX  RKI.OW  CLAVICLE. 

Position. — Patient  on  bnck,  at  edge  of  table;  upper  thorax  raised;  shoulder 
backward.  Surgeon  near  thorax  on  left,  for  left  operation;  near  head  on 
right,  for  right  operation — (or  between  abducted  limb  and  body  on  each 
side). 

Landmarks. — Clavicle;  sternoclavicular  articulation;  coracoid  process. 

Incision. — Curved  incision  in  infraclavicular  fossa — beginning  just  ex- 
ternal to  the  sternoclavicular  joint — dipping,  at  lowest  point,  about  1.3  cm. 
(J  inch)  below  clavicle  — and  ending  at  the  coracoid  [)rocess  (Fig.  7,  W). 

Operation. — Incise  skin,  j)lalysma.  supraclavicular  nerves,  and  fascia. 
Carefully  guard  the  cephalic  vein  and  branches  of  acromial  thoracic  artery 
at  outer  part  of  wound,  on  account  of  collateral  circulation.  Divide  the 
clavicular  origin  of  the  pectoralis  major  throughout  the  wound.  Clear  the 
areolar  tissue  beneath  the  f)ectoralis  major.  lCx[)ose  the  upper  border  of 
the  pectoralis  minor  and  draw  it  downward.  IJivide  vertically,  near  the 
coracoid  process,  the  costocoracoid  membrane—  through  which  pass  the 
cephalic  vein,  branches  of  the  acromiothorac  ic  artery,  and  the  anterior  thoracic 
nerves — and  displace  it  upward  and  outward.  The  (e|)halic  vein,  indicating 
the  position  of  the  axillary  vein,  is  generally  closely  arlherent  to  the  costo- 
coracoid membrane.  Kx])ose  the  sheath  and  clear  the  artery — which  lies 
between  the  axillary  vein  on  the  inner  >idc  and  the  brachial  j)lexus  on  the 
outer,  aided  in  the  exposure  by  bringing  the  arm  nearer  the  body,  when  the 
axillary  vein  will  be  carried  from  over  the  artery  to  its  inner  side.  The 
ligature  is  placed  above  the  acromiolhoracic  branch.  The  incised  pectoraHs 
major  muscle  is  rc])aired  by  gut  suturing. 

Comment. — This  is  the  easiest  and  most  frequent  ligation  of  the  first 
part,  in  the  rare  cases  in  which  a  ligation  at  this  site  i>  done — a  ligation  of 
the  third  portion  of  the  subclavian  being  considered  preferable.     The  first 
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SURGICAL  ANATOMY  OF  AXILLARY  ARTERY. 
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K      antcT 


Description  and  Relations. — Otntinuiition  of  subtlavian — cxtenrlinpj 
through  axiUa,  from  huver  border  of  lirsi  rib,  on  to  the  iirm,  at  the  lower 
borrlcr  of  the  tendon  of  teres  maj<»r  mu*-cle.  where  it  becomes  the  brachial. 
li  is. divided  into  three  parts:  (a)  First  Part : — Abi»ui  2.5  cin.  (i  inch)  in  len^rth 
— t-xiendinj;  from  lower  border  of  fir^l  rib  to  upper  border  of  pectoralis 
minor,  having  following  relations:  Anteriorly— ski ti;  superfuial  fascia; 
origin  of  plalysma;  deep  fascia;  pectoralis  major;  clavicle  (when  shoulder  is 
depressed);  subclavius  muscle  (when  shoulder  is  depressed);  costocoracoid 
membrane;  layer  of  areolar  fatly  tissue;  cephalic  \ein;  acromiolhoracic  vein; 
anterior  external  thoracic  nerve;  axillary  lymphatic  trunk.  Posteriorly — 
first  intercostal  space;  first  intercostal  musilc;  second  (and  sometimes  third) 
aiions  of  serralus  majjnus;  part  of  se<  onrl  rib;  [Mistcrior  thora<ic  nerve. 
temally — brachial  plexus.  Internally — axillary  vein;  anterior  internal 
ihoravic  nene.  (b)  Second  Part :— about  .^  cm.  (ij  inches)  in  lentith  — 
lying  Ix'hind  pectoralis  mincjr  mu.scle,  and  hanng  following  relations:  Ante- 
riorly—integuments; superllcial  fascia;  pectoralis  major;  pectoralis  minor. 
Posteriorly— posterior  cord  of  brachial  plexus;  areolar  tissue  and  fat;  sub- 
flcaputariv  Externally — external  cttrd  of  lirachial  plexus;  coracoid  j>rocess 
.  uhat  removed).  Internally— iniemal  cord  of  brachial  plexus;  axillary 
(Cl  Third  Part: — about  7.5  cm.  (1,  inches)  in  length — extending  from 
lower  tnirder  of  f>ertoralis  minur  to  lower  Inirder  of  tendon  of  teres  major 
up|>cr  half  l>eing  in  axilla,  ihc  lower  half  on  arm),  and  having  following 
tions:  Anteriorly — integument;  sujjerficial  fascia;  j>ectoralis  major;  deep 
of  arm;  internal  root  of  median  ner\e;  external  brachial  vena  comes, 
rly— musculospiral  nene;  circumflex  nerve;  fatly  areolar  tiseuc; 
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subscapularis;  latissimus  dorsi;  teres  major.  Externally — external  root  of 
median  nerve;  musculocutaneous  nerve;  coracobrachialis.  Internally — in- 
ternal root  of  median  nerve;  ulnar  nerve;  internal  cutaneous  nerve;  lesser 
internal  cutaneous  nerve;  axillary  vein. 

Branches. — From  first  part — superior  thoracic,  acromial  thoracic. 
From  second  part — long  thoracic,  alar  thoracic.  From  third  part — sub- 
scapular, anterior  circumflex,  posterior  circumflex. 

Line  of  Artery. — (With  arm  at  right  angle  to  trunk  and  hand  supine) — 
from  middle  of  clavicle  to  junction  of  anterior  and  middle  thirds  of  the 
outer  axillary  wall,  between  the  anterior  and  posterior  folds  of  the  axilla. 

Sites  of  Ligation. — Third  part,  by  preference; — first  part,  if  third  part 
not  available.  Ligation  of  third  portion  of  subclavian  is  usually  considered 
preferable  to  that  of  first  part  of  axillary  (Figs.  19,  C,  and  7,  \V). 

Comment. — (1)  When  the  arm  is  at  a  right  angle  to  the  body,  the  axillary 
vein  is  drawn  across  the  first  part  of  the  artery.  (2)  The  upper  and  lower 
borders  of  the  pectoralis  minor  correspond,  respectively,  with  lines  drawn 
from  the  junction  of  the  third  rib  and  its  cartilage  to  the  coracoid  process; 
and  from  the  junction  of  the  fifth  rib  and  its  cartilage  to  the  coracoid  process. 
(3)  Two  brachial  venx  comites  are  generally  found  at  the  lower  part  of  the 
artery — and  also  the  basilic  vein,  unless  it  have  already  joined  the  internal 
vena  comes. 


LIGATION  OF  FIRST  PART  OF  AXILLARY  ARTERY 

BVcrRVF.D  tr.\xsvi:rsi-:  ixcisiox  bki.ow  clavicle. 

Position. — Palienl  on  biick,  al  edge  of  tabic;  u|)pcr  thorax  raised ;  shoulder 
backward.  Surgeon  near  thorax  on  left,  for  left  operation;  near  head  on 
right,  for  right  operatit)n — (or  between  abducted  limb  and  body  on  each 
side). 

Landmarks. — Clavicle;  sternoclavicular  articulation;  coracoid  process. 

Incision. — Curved  incision  in  infraclavicular  fossa — beginning  just  ex- 
ternal to  the  sternoclavicular  joint--dij)j)ing.  at  lowest  point,  about  1.3  cm. 
(^  inch)  below  clavicle- -and  ending  at  the  coracoid  process  (Fig.  7,  W). 

Operation. — Incise  skin,  i)latysma.  su[)ra(lavicular  nerves,  and  fascia. 
Carefully  guard  the  ce])halic  vein  and  l)ranches  of  acromial  thoracic  artery 
at  outer  part  of  wound,  on  account  of  collateral  circulation.  Divide  the 
clavicular  origin  of  the  pe(t(iralis  major  throughout  the  wound.  Clear  the 
areolar  tissue  beneath  the  pectoralis  major.  Expose  the  upper  border  of 
the  j)cctoralis  minor  and  draw  it  downward.  Divide  vertically,  near  the 
coracoid  process,  the  costot  oracoi<l  membrane-through  which  pass  the 
cephalic  vein,  branches  of  the  acromiothoracic  artery,  and  the  anterior  thoracic 
nerves — and  disj)lace  it  uj)ward  and  outward.  The  cephalic  vein,  indicating 
the  jK).sition  (jf  the  axillary  vein,  is  generally  closely  adherent  to  the  costo- 
coracoid  membrane.  Kxj^ose  the  sheath  and  dear  the  artery — which  lies 
between  the  axillary  vein  on  the  inner  side  and  the  brachial  plexus  on  the 
outer,  aided  in  the  exposure  by  bringing  the  arm  nearer  the  body,  when  the 
axillary  vein  will  be  carried  from  over  the  artery  to  its  inner  side.  The 
ligature  is  j)laced  above  the  ac  romiothoracic  branch.  The  incised  pectoralis 
major  muscle  is  re|)aired  by  gut  suturing. 

Comment.— This  is  the  easiest  and  most  frequent  ligation  of  the  first 
part,  in  the  rare  cases  in  wlii(h  a  ligation  at  this  site  is  done — a  ligation  of 
the  third  portion  of  the  subclavian  being  considered  ))referable.     The  first 
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part  may  be  exposed  by  an  oblique  incision  between  pectoralis  major  and 
deltoid- 
Collateral  Circulation^— When  If  gated  between  the  superior  thoracic 
and  acromial  thoracic: — Suprascapular  aFid  posterior  scapular;  with  acromial 
thoracic  and  subscapular.  Internal  mammary,  aortic  intcrcostals,  superior 
intercostal;  with  long  thoracic  and  subscapular.  Plexiform  vessels  from 
subclavian;  with  plexiform  vessels  from  axillary. 


T'l;  '<    Tmmi  Part  or  Rigiii   AxiLtAkV  —  A.  Coiuc-obratliialis  (rdracte-d  oai- 

^»«t<l  )<n  ;  C,  Trfc»  ttiHiut ;  TF,  Tiice|»;  K,  Axillarv  arlifry;  F,  Knuiltc  vein.  Iwcom- 

itiit  *%>  >-<     MiM^titrt  t«v4-iviti|;  two  btHihiiil  vrtmr  rotntm  ;  Tt,  KiKhi  hnichial  vrtui  comes;  H,  Miu^ 
«r«lacttt«ncnu«  turrve  ;  I,  Mctltnti  N. ;  J,  Inlenml  cutaneous  N.  -,  K,  K,  L'tiiar  N. 


UGATION  OF  THIRD  PART  OF  AXILLARY  ARTERY. 

Position.— Patient  sujiinc  a.t  edge  of  table;  shoulders  raised;  arm  at 
right  angle  to  ImmIv,  and  slighlly  rotated  outward.  .Surgeon  between  arm 
and  chr>t,  on  either  side.     Axilla  to  be  shaved, 

Landmarks. — Junction  of  anterior  and  middle  thirds  of  external  axillary 
wall;  lorarnbrarhialis. 

Incision. — .About  7.5  cm.  (3  inches)  in  length— beginning  at  the  middle 
of  ihe  oudel  of  the  axilla,  ai  the  junction  of  the  anterior  and  middle  thirds 
oi  it*  outer  wall,  and  pttsv.nHr  dnwinvarci  jlnni?  the  inner  bonier  of  the  toraco- 
brachialis  (Fig.  19,  C). 
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Operation. — Having  incised  integument  and  fascia,  expose  the  inner 
border  of  the  coracobrachiaUs  (Fig.  20).  Draw  this  muscle  and  the  musculo- 
cutaneous nerve  outward.  The  median  nerve  is  exposed  and  also  drawn 
outward.  The  internal  cutaneous  and  ulnar  nerves  are  drawn  inward. 
Venae  comites  are  generally  present  at  the  lower  part  of  the  axilla 
and  sometimes  the  basilic  vein,  which  have  to  be  guarded.  Again,  the 
axillary  vein  alone  may  be  present  to  the  inner  side  of  the  artery.  Pass  the 
needle  from  the  vein,  ligating  the  artery  as  far  from  a  large  branch  as 
possible. 

Collateral  Circulation.— (a)  If  tied  below  the  circumflex  arteries: — the 
posterior  circumflex  above,  with  the  superior  profunda  below,  (b)  If  tied 
between  subscapular  above  and  two  circunillex  branches  below; — the  supra- 
scapular and  acromial  thoracic  above,  with  posterior  circumflex  below. 


SURGICAL  ANATOMY  OF  SUBSCAPULAR  BRANCH  OF  AXILLARY 

ARTERY. 

Description. — Arises  from  third  j)art  of  axillary  artery,  opposite  lower 
border  of  subscapularis; — passes  downward  and  inward  along  the  anterior 
margin  of  the  lower  border  of  that  muscle,  under  cover  of  the  latissimus  dorsi 
to  the  angle  of  the  scapula,  accom|)anie(l  by  the  long  subscapular  nerve  and 
two  vena?  comites.  The  dorsidis  scapula*  branch  is  given  off  about  2.5  cm. 
(i  inch)  from  the  origin  of  the  main  vessel. 


LIGATION  OF  SUBSCAPULAR  BRANCH  OF  AXILLARY  ARTERY 

AI.ONC.    I'OSTKKIOR   AXIM.ARV  FOLD. 

Position. — Patient  su|)inc;  limb  fully  abducted.  Surgeon  between  chest 
and  arm. 

Landmarks. — Posterior  axillary  fold. 

Incision. — Begins  at  the  arm  and  passes  along  the  anterior  surface  of 
the  posterior  axillary  fold. 

Operation. — Incise  skin  and  siijierfuial  fa>cia.  The  intercostohumeral 
nerve  may  be  encountered  here.  Divide  the  dce[)  fascia.  The  artery  lies 
at  the  upper  edge  of  the  insertions  of  the  latissimus  dorsi  and  teres  major, 
v.hich  form  the  posterior  axillary  wall.  Separate  the  artery  from  its  venae 
comites  and  long  sul)sraj)ular  nerve  an<l  j)as>  ihc  needle. 

Comment. -Tlirough  this  in(i>ion  the  dorsilis  .^capuhe  artery  is  also 
exposed,  and  at  the  upi)cr  part  of  this  incision  the  circumllex  nerve  is  seen. 


LKiATION  OF  BRACHIAL  ARTERY. 
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Relations. — Anteriorly:  inlegumenl;  superficial  and  deep  fascia; 
median  nerve  (in  middle);  median  basilic  vein  and  bicipital  fascia  (at  elbow). 
Posteriorly:  lies,  in  order,  upon— long  head  of  triceps  (musculospiral  nerve 
and  superior  profunda  artery  ioterveningj;  inner  head  of  triceps;  insertion 
of  coracobrachialis;  brachialis  anticus.  Externally:  in  order — coraco- 
brachiaiis;  belly  of  biceps  (both  s^lighlly  overlapping  ihe  artery);  lendnn  of 
biceps;  median  nerve,  above  (crossing  arter}'  at  middle);  external  vena  comes. 
Internally:  internal  cutaneous  and  ulnar  nerves  (above);  median  nerve 
(below);  internal  vena  comes;  basilic  vein. 

Branches. — Superior  profunda;  inferior  profunda;  anaslomotica  magna; 
nutrient;  muficular. 

Line  of  Artery. — (Arm  extended  and  abduiied,  hand  supine.)  From 
jiinclion  of  anterior  and  middle  thirds  of  outer  wall  of  axilla  to  center  of 
bend  of  t\\H)w  (Pig.  19.  A  and  B). 

Sites  of  Ligation.— Middle  of  arm  (preferably);  bend  of  elbow. 


Flf.  ai.— Ligation  01  Akm:— A.  Biceps;  B,  Coracobrachi- 

■lU  Odtvricd  uulwsixn  ,  ' ,     .   .      iii.L.  ..:;  1  bmiii lits. ;  F..  BraL-liJal  vena:  camilcs 

aihS  rommuiifcalitiK  liranche^  ;  h,  hHsitic  vcm;  i>.  iininch  trom  basilic  tocieph&lic  vein;  H,  Mcdlaa 
IMf>«;  1.  L~liui  N.  ;  J,  lntcmail  cuiastcuus  N. 


K 


LIGATION  OF  BRACHIAL  ARTERY 

IN  Mlhltl  K  (H    ARM. 


Position. — Limb  extended,   abducted,  and   hand   supine.     Surgeon   to 
outer  <.ide  of  limb,  cutting  from  above  downward  on  right,  and  from  below 
upward  on  left. 
5 
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Landmarks.— Inner  border  of  coracobrachialis  and  biceps;  line  of 
artery. 

Incision. — About  5  to  7.5  cm.  (2  to  3  inches)  in  length,  extending  along 
inner  border  of  biceps,  in  line  of  artery,  opposite  middle  of  arm  (Fig.  19,  D). 

Operation. — The  skin  and  fascia  having  been  divided,  the  inner  border 
of  the  biceps  must  be  clearly  recognized  and  retracted  outward — when  the 
artery  is  generally  found  under  its  inner  margin — the  median  ner\'e  usually 
crossing  the  front  of  the  artery  at  its  middle — the  internal  cutaneous  nerve 
lying  to  the  inner  side  (Fig.  21).  The  vena^  comites  and  basilic  vein  are  to 
be  separated  from  the  artery.     The  needle  is  passed  from  the  nerve. 

Comment. — (i)  The  artery  is  not  as  easily  found  in  this  situation  as 
the  superficial  position  would  suggest.  Its  exposure  is  made  easier  by  an 
assistant's  holding  the  limb  by  the  wrist,  so  that  it  cannot  rest  on  the  table, 
where  the  triceps  is  apt  to  be  pushed  upward  and  may  protrude  the  inferior 
profunda  artery  and  ulnar  nerve,  instead  of  the  brachial  artery  and  median 
nerve  (Heath).  (2)  In  hgaling  higher  than  the  middle  third,  the  artery 
lies  to  the  inner  side  of  the  coracobrachialis,  the  median  nerve  to  the  outer 
side,  and  the  ulnar  nerve  to  the  inner. 


Fis;.  22.— Ligation  of  Right  Brachial  at  Bend  of  Eirow:— A.  Median  basilic  vein:  B. 
Mc'dian  it'pliali<- ;  (',  liilcriial  <  uuimlohs  iicimj  aiul  biaiichcs;  I),  F'iicps;  E,  E,  Bicipital  fascia 
tliviiloci ;  I',  Biaihial  aiu-iy;  ('•.  I'.iailiial  \  ciiii-  tuimle.s  ami  coniimiiiii  aiiiig  branches;  H,  Median 
nerve;  I,  BracIliali^  amicus  nmscl*-. 


LIGATION  OF  BRACHIAL  ARTERY 

AT  hi:ni)  ov  elbow. 

Position. — Limb  extended   (not  overextended)  and  abducted.     Surgeon 
to  outer  side  of  limb,  cutting  from  above  on  right,  and  from  below  on  left. 


SURGICAL  ANATOMY  OF  KAUIAL  ARTERV. 
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Incision. — About  5  cm.  (2  inches)  in  length— in  the  internal  bicipital 
fosf^^  along  the  inner  border  of  the  biceps  tendon — its  center  corresponding 
to  the  "fold  of  the  elbow."  This  incisinn  will  be  oblique  and  its  upper  end 
will  commence  opposite  ihe  tip  of  the  internal  condyle  of  the  humerus.  It  is 
well  to  compress  the  veins  above,  to  get  an  idea  of  their  position  at  the  elbow, 
and  thus  avoid  them,  if  possible.  Ordinarily  the  incision  will  lie  above  and 
to  the  outer  side  of  the  mc<lian  basilic  (t*ig.  19,  E). 

Operation. — Having  incised  skin  and  supertlcia!  fascia,  isolate  the 
median  basilic  vein  and  accompanying  internal  cutaneous  nerve  and  retract 
them  inward  (Fig.  22).  Incise,  in  the  direction  of  the  original  wound,  the 
deep  fascia  and  the  bicipital  fascia — the  latter  (passing  inward  and  down- 
ward) is  to  be  incised  to  as  limited  an  extent  as  |K)ssible.  Beneath  the  bicipital 
fascia  lies  the  arter>-,  with  itsvence  comites — the  median  nerve  generally  lying 
out  of  the  way  and  to  the  inner  side,  nearer  the  upper  than  the  lower  part 
of  the  wound.  Pass  the  needle  from  the  side  of  the  ulnar  nerve.  Re^uture 
the  bicipital  fascia  with  gul. 


SURGICAL  ANATOMY  OF  RADIAL  ARTERY. 

Description. — Smaller   but    more  direct   of   two   divisions  of  brachial. 

iBegins  at  bifurcation  of  brachial,  abcmt  1.3  cm,  (^  inch)  below  bend  of  elbow 

— runs  outward  and  downward  alung  radial  side  of  forearm  to  styloid  process 

of  radius — thence  passes  around  outer  side  of  carpus  over  external  lateral 

.ligament  and  beneath  extensor  tendons  of  thumb,  to  back  of  wrist — and 

fTnters  palm  between   first   and  second   metacarpal  bones,  passing  between 

the  two  heads  of  tirst  dorsal  interosseous  mustle— thence  crosses  metarurpal 

bones  and  interossei  muscles,  anastomosing  at  ulnar  side  of  hand  with  deep 

branch  of  ulnar,  to  form  deep  palmar  arch.     The  artery  is  accompanied  by 

two  ven;p  comites. 

Relations. — (a)  In  Forearm : — The  artery  runs  in  outermost  intermuscu- 
l;ir  space,  lying  between  sujiinator  longus  and  prfinalor  radii  teres  above,  and 
ptwecn  supinator  longus  and  tendon  of  flexor  carpi  radialis  below.  Ante- 
riorly— skin;  fascia;  supinator  longus  (above).  Skin;  fascia;  cutaneous 
vessels  and  nerves  (below).  Posteriorly — (from  above  downward)  tendon 
of  biceps;  supinator  brevis;  insertion  of  pronator  radii  teres;  radial  origin 
of  Ucxor  subUmis  digitorum;  flexor  lungus  polljcis;  pronator  quatlralus; 
anterior  surface  of  lower  end  of  radius.  Externally — supinator  lonp,us 
(guide  to  arter>')  and  external  vena  comes  (throughout);  railial  ner\e  (middle 
liirti).  Internally— pronat«»r  radii  teres  (up[)er  third);  tendon  flexor  caqji 
idialis  (lower  third);  internal  vena  comes  (thniughout).  (b)  At  Wrist: — 
l*rhe  aricr)'  winds  over  outer  side  of  carpus,  from  a  point  Just  below  and 
1  10  styloid  process  of  radius,  to  base  of  first  interosseous  s|>ace,  entering 

I  .  between  the  two  heads  of  the  first  dorsiil  tniero.sseous  muscle  (ab- 

duitor  indicis)  to  form  the  deep  palmar  arch.  It  is  covered,  successively, 
by  extensor  ossis  melacarfii  p^illicis;  extensor  brevis  fK)lticis;  branches  of 
adial  nerve;  superficial  radial  veins;  eJctensor  longus  pollicis; — ami  rests,  in 
'"onler.  u|ion  ejctcnial  lateral  ligament;  scaphoid;  trajjezium;  base  of  first 
metacarpal;  dorsal  carpal  ligaments.  It  is  accompanied  by  two  venae  comites 
and  branches  of  musculocutaneous  ncne.  (c)  In  the  Palm: — Enters  palm 
in  upfier  part  of  interval  between  first  and  second  metacarpals,  jiassing 
piween  two  heads  of  first  dorsal  interosseous  muscle  (abductor  indicis)  — 
an>i  inward  between  adductor  obliquus  pollicis  and  adductor  transversus 
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pollicis — crossing  the  palm  transversely,  with  slight  downward  curve,  to 
base  of  metacarpal  of  little  finger,  and  there  anastomoses  with  deep  branch 
of  ulnar,  forming  the  deep  palmar  arch.  The  deep  palmar  arch,  therefore, 
extends  from  base  of  first  interosseous  space  to  base  of  metacarpal  of  little 
finger,  and  is  about  2  cm.  (f  inch)  nearer  the  wrist  than  is  the  superficial 
palmar  arch.     It  is  covered  by  the  superficial  and  deep  flexor  tendons;  ad- 


Fij?.  23.— Incisions  toK  Lk.aiini,  Rh.iii  Kadiai.  and  Ti  nar  Akt  kkiks,  and  Superficial 
AND  I)ki;p  Palmar  Akihi-.s  ;  -A.  Ligation  ol  ladial  in  upper  third  of  lorcarm  ;  B,  of  radial  in  middle 
Ihinl ;  C.  of  radial  in  Unvt-r  third;  1>,  ol  drcp  paltn.ir  au  li  ;  i;.  l.inalion  of  ulnar  in  middle  third  of 
forearm;  F,  of  ulnar  in  lowt-r  third  ;  C,.i<\  ^iiinrlli  iai  pahii.u  arrli  ;  H.  tenter  of  bend  of  elbow  ;  I, 
'•'•ero-internal  as|>ect  of  slyhjid  proi  esi  of  r;i(iiu-> ;  J. Kadiai  sidi-ot  j)isiiortn  hone;  K.  Anterior  aspect 

ner condyle  of  humerus;  L,  Toitil  on  inticr  asjiecl  of  forearm  ai  junction  of  upper  and  middle 


LIGATION  OF  RADIAL  ARTERV. 
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ductor  obliquus  pollkis;  part  of  flexor  brevis  minimi  digiti;  part  of  opponens 
minimi  digiti;  lumbricales.  It  rests  upon  adductor  transversus  poIHcis; 
carpal  extremities  of  metacarpal  bones;  inlerossei  muscles.  It  is  accom- 
panied by  two  venae  comites  and  the  deep  branch  of  the  ulnar  ner\'e  (running 
in  opposite  direction). 

Branches. — (a)  In  Forearm — radial  recurrent;  muscular;  anterior  radial 
carpal;  superficialis  vola?.  (b)  At  Wrist — posterior  radial  raq)al;  melacarpal 
(fir>.t  dorsal  interosseous);  dorsalis  pollicis;  dorsalis  indicis.  fc)  In  Palm 
— princeps  pollicis;  radialis  indicis;  palmar  interosseous;  recurrent;  per- 
forating. 

Line  of  Artery. — (a)  In  Forearm  (with  hand  supine) — from  center  of 
bend  of  elbow,  to  inner  side  of  forepart  of  styloid  process  of  radius  (Fig. 
23,  H  and  I),  (b)  At  Wrist — from  inner  side  of  forepart  of  styloid  process 
to  base  of  first  interosseous  space,  (r)  In  Palm — runs  about  2  cm,  (} 
inch)  nearer  wrist  than  does  superficial  palmar  arch  (which  corresponds 
with  a  line  continued  across  on  level  with  lower  border  of  outstretched 
thumb). 

Sites  for  Ligature. — Upper  forearm  (rarely);  middle  forearm;  lower 
forearm  (preferably);  back  of  hand  (rarely).  In  palm— the  arch  may  be 
lied  in  cas^e  of  wounds,  under  which  circumstances  it  may  be  ligated  at  any 
site  (Fig.  23,  D). 

Anatomy  of  the  "Tabatifere,"  or  "Snuff-box."— The  triangular 
space  on  back  of  hand — boundeil,  on  radial  siffe,  by  extensor  ossis  metacarpi 
pollicis,  and  extensor  brevis  pollicis; — on  ulnar  side,  by  extensor  longus  polli- 
cis;— above,  by  lower  edge  of  posterior  annular  ligament.  Its  floor  is 
formed  by  trapeyJum^  jiart  of  scaphoid,  base  of  first  metacarpal.  It  con- 
tains radial  artery,  cephalic  vein  of  thumb,  branch  of  internal  division  of 
radial  nerve,  branch  of  musculocutaneous  nerve. 
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LIGATION  OF  RADIAL  ARTERY 

IN  UPPER  THIRD  OF  FOREARM 

Position.— Hand  supine;  wrist  extended.  Surgeon  stands  outside  of 
limb,  cutting  downward  on  right  and  ujnvnrd  on  left.  Assistant  holds  fingers 
ilh  one  hand  and  grasps  forearm  with  uther. 

Landmarks. — Line  of  artery;  inner  border  of  supinator  longus. 

Incision. — From  5  to  7.5  cm.  (2  to  3  inches),  in  line  of  artery^with 
center  over  the  point  to  be  tied  (Fig.  23,  A). 

Operation. — Having  incised  skin  and  superficial  fascia,  the  radial  or 
me<lian  vein  may  be  met.  Divide  the  deep  fascia  and  open  up  the  space 
brtwecn  the  supinator  longus  (fibers  running  directly  downward)  and  the 
pronator  radii  teres  (fibers  running  downward  and  outward)  (Fig.  24).  The 
artcr}-  lies  under  the  edge  of  the  supinator  longus  and  upon  the  inser- 
tion of  the  pronator  radii  teres.  The  radial  ner\e  lies  well  to  the  outer 
smIc- 

Comment. — Unless  one  recognize  the  inner  margin  of  the  supinator 
k»ngu^,  there  is  possibility  of  hitting  off  the  wrong  intermu.scular  septum  and 
getting  t(x»  near  the  middle  of  the  forearm.  The  anterior  surface  of  the 
supinator  longus  (and  not  iti  inner  border)  appears  at  first,  in  operating  upon 
the  muscular— and  this  must  be  well  retracted  outward. 
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Fij?.  24.— Lir.ATioNOK  1,'ppF.R  Third  OF  Right  Radial  :— A,  Anterior  branch  of  musculocutaneous 
nerve;  B,  Branch  of  rndial  vein  ;  C.  C,  Supinator  longus  muscle,  retracted  outward  ;  D,  D.  Pronator 
radii  teres;  E,  Flexor  carpi  radialis;  F,  Radial  artery  ;  G,  G,  Radial  vena;  comites;  H,  Radial  nerve. 


LIGATION  OF  RADIAL  ARTERY 

IN    MIODLF-:   THIRD  OF    FORFARM. 

Position. — As  for  upper  third. 

Landmarks. — Line  of  artery  (especially  as  inner  border  of  supinator 
longus  is  not  always  evident). 

Incision. — From  5  to  6  cm.  (2  to  2^  inches) — ^in  line  of  artery,  with  its 
center  opposite  center  of  forearm,  so  as  to  fall  Vjetween  supinator  longus 
and  flexor  carpi  radialis  (Fig.   23.  B). 

Operation. — Havin«^  incised  skin  and  superficial  fascia,  branches  of  the 
radial  and  median  veins  and  anterior  branch  of  the  musculocutaneous  nerve 
are  generally  encountered.  Incise  the  deep  fascia  and  recognize  the  inner 
margin  of  the  supinator  longus  (its  fibers  running  directly  downward)  and 
retract  outward  while  ell)Ow  is  slightly  fle.xed.  The  artery  is  found  upon 
the  flexor  sublimisdigitorum  and  tlcxor  longus  pollicis — or.  if  higher  up,  upon 
the  insertion  of  the  pronator  radii  teres,  with  its  vena'  comites.  Clear  the 
artery  and  pass  the  needle  from  the  nearer  vein.  The  radial  nerve  lies  to 
the  radial  side  of  the  arlerv.  ])ul  mav  not  come  into  the  field. 


LIGATION  OF  RADIAL  ARTERY 

IX    l.OWI'.R     rillKl)  ()!■•    F(1RFAKM. 


Position. — .As  for  upper  third. 

Landmarks. ^Tendons  of  supinator  longus  and  flexor  carpi  radialis. 


LIGATION  OF  RADIAL  ARTERY.  71 

Incision. — From  2.5  to  5  cm.  (i  to  2  inches),  vertically,  in  center  of  interval 
between  tendons  of  supinator  longus  and  flexor  carpi  radialis  (Fig.  23,  C). 

Operation. — Having  incised  skin  and  superficial  fascia,  the  radial  vein, 
or  a  large  branch,  and  often  the  superficialis  volaj  arterv',  are  met  and  are 
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Fig- 25— Ligation  OF  Lower  Third  of  Right  Radial  (Jtst  above  Wrist)  :— A,  Radial 
vein;  B,  Anterior  branch  of  musculocutaneous  nerve;  C.  Supinator  lonpus  tendon  ;  D,  Flexor  carpi 
radialis  tendon;  E,  Pronator  quadratus  ;  F,  Radial  artery  ;  (i,  Superficialis  volie  artery;  H,  H,  Radial 
venx  comites. 

displaced  to  one  side  (Fig,  25).  The  deep  fascia  is  divided,  and  the  interval 
between  the  tendon  of  the  supinator  longus,  externally,  and  the  tendon  of  the 
flexor  carpi  radialis,  internally,  is  opened  up  and  the  artery  and  its  vence 
comites  are  found  between  them,  accompanied  by  the  anterior  branch  of 
the  musculocutaneous  nerve. 


LIGATION  OF  RADIAL  ARTERY 

OS   HACK   OF"    HANI). 

Position. — Limb  rests  on  ulnar  margin.  Assistant  holds  thumb  extended 
and  abducted,  and  fingers  straight,  and  so  manipulates  them  as  to  bring  out 
the  boundaries  of  the  snuff-box. 

Landmarks. — Tendons  of  extensor  ossis  metacarpi  pollicis  and  extensor 
brevis  poUicis,  on  radial  side — and  that  of  extensor  longus  ponicis,on  ulnar  side. 

Incision. — From  2.5  to  4  cm.  (i  to  i^  inches),  midway  between  the  two 
ridges  made  by  the  above  tendons — beginning  on  a  level  with  the  tip  of  the 
styloid  process,  and  extending  downward,  but  stopping  short  of  the  lower 
end  of  the  vessel. 

Operation. — Having  incised  skin  and  superficial  fascia,  separate  the 
divided  fascia  carefully.  Avoid  the  cephalic  vein  of  the  thumb  and  branches 
of  the  radial  and  musculocutaneous  nerves.  Demonstrate  the  tendons 
forming  the  boundaries  of  the  snuff-box.  The  artery  is  found  deej)ly  placed 
and  closely  surrounded  by  venae  comites,  which  may  be  included  in  the  ligature 
if  necessary. 

Comment. — Guard  against  opening  the  synovial  sheaths  of  the  tendons. 
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Fig.  24.— Ligation  OF  Uppbr  Third  of  Right  Radial  :— A,  Anterior  branch  of  musculocutaneous 
nerve;  B,  Branch  of  radial  vein  ;  C,  C.  Supinator  longus  muscle,  retracted  outward  ;  D,  U,  Pronator 
radii  teres ;  E,  Flexor  carpi  radialis;  F,  Radial  artery ;  G,  G.  Radial  venee  comites;  H,  Radial  nerve. 


LIGATION  OF  RADIAL  ARTERY 

IN  MIDDLE  THIRD  OF  FOREARM. 

Position. — As  for  upper  third. 

Landmarks.— Line  of  artery  (especially  as  inner  border  of  supinator 
longus  is  not  always  evident). 

Incision. — From  5  to  6  cm.  (2  to  2^  inches) — in  line  of  artery,  with  its 
center  opposite  center  of  forearm,  so  as  to  fall  between  supinator  longus 
and  flexor  carpi  radialis  (Fig.  23,  B). 

Operation. — Having  incised  skin  and  superficial  fascia,  branches  of  the 
radial  and  median  veins  and  anterior  branch  of  the  musculocutaneous  nerve 
are  generally  encountered.  Incise  the  deep  fascia  and  recognize  the  inner 
margin  of  the  supinator  longus  (its  fibers  running  directly  downward)  and 
retract  outward  while  elbow  is  slightly  flexed.  The  artery  is  found  upon 
the  flexor  sublimisdigitorum  and  flexor  longus  poUicis — or,  if  higher  up,  upon 
the  insertion  of  the  pronator  radii  teres,  with  its  venze  comites.  Clear  the 
artery  and  pass  the  needle  from  the  nearer  vein.  The  radial  nerve  lies  to 
the  radial  side  of  the  artery,  but  may  not  come  into  the  field. 


LIGATION  OF  RADIAL  ARTERY 

IN   LOWKR  THIRD  OF   FOREARM. 


Position.— As  for  upper  third. 

Landmarks. — Tendons  of  supinator  longus  and  flexor  carpi  radialis. 


LIGATION  OF  RADIAL  ARTERY. 
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Incision.— From  2.5  to  5  cm.  (i  10  2  inches),  vertically,  in  center  of  interval 
between  tendons  of  supinator  longus  and  flexor  carpi  radialis  (Fig.  2^,  C). 

Operation. — Having  incised  skin  and  superficial  fascia,  the  radial  vein, 
or  a  large  branch,  and  often  the  superficialts  vota;  arler}%  are  met  and  are 


Fig.  js— Ligation  op  LovtBH  Third  or  Ktaur  Radial  (Just  ahovk  Wuist)  ;— A.  Radial 
«Yiii;  B.  Atitfetivr  hraiit-h  of  tnusculocutanruus  nerve;  C.  Supinator  lougus  tendon  ;  D,  Flexor  carpi 
r*<1i*lis  imtlfMi ;  E.  Pronator  quadratus  ;  F.  Radial  artery  ;  ti,  Superlicialis  volse  artery  ;  H ,  H.  Radial 
t-etuc  curoiln. 

displaced  to  one  side  (Fig,  25).  The  deep  fascia  is  divided,  and  the  intenal 
between  the  tendon  of  the  supinator  longus,  exlernally,  and  the  tendon  of  the 
licxor  car|)i  radialis,  internally,  is  opened  up  and  Ihe  artery  and  its  vena^ 
comites  are  found  between  them,  accompanied  by  the  anterior  branch  of 
ihc  musculocutaneous  nerve. 


LIGATION  OF  RADIAL  ARTERY 

ON   BACK   OF   HAND. 

Position.— Limb  rests  on  ulnar  margin.  .Assistant  holds  thumb  e.xtended 
and  aMuctefi*  and  hngei^  straight,  and  so  manipulates  them  as  to  bring  out 
the  l>oundaries  of  the  snulT-box. 

Landmarks.— Tendons  of  extensor  ossis  metacarpi  pollicis  and  e.xtensor 
brevis  pullicis,  on  rarlial  side — and  that  of  extensor  longus  pollicis.  on  ulnar  side. 

Incision. — Fnmi  2.5  to  4  cm.  (i  to  i^  inches),  midway  between  the  two 
ndges  made  by  the  alj<ive  tendons — licginning  on  a  level  with  the  tip  of  the 
styloid  prcxess.  and  extending  downward,  but  stopping  short  of  the  lower 
did  of  the  vessel 

Operation. — Having  incised  skin  and  superficial  fascia,  separate  the 
di\ided  fa.scia  carefully.  .Avoid  the  cephalic  vein  of  the  thumb  and  branches 
of  the  railial  and  musculfKUtaneous  nerves.  Demonstrate  the  tendons 
forming  the  boundaries  of  the  snulT-box.  The  artery  is  found  deeply  plau'd 
and  rlc»sely  surrounde*!  t)y  vena?  comites,  which  may  be  included  in  the  ligature 
if  ncrcssar)*. 

Comment. — Guard  against  opening  the  synonal  sheaths  of  the  tendons. 
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Fil".     ."I.— I.TCAIIDN    OK    I.KKT    SlI'liRKtlM  M.    ANH    ])<.:\:f>    I»AI.M\R     ARCHKS: — A,     Aniiulsil     Jljja- 

nu-iil :  i'>.  Flexor  lirevis  ]Hilli>is  i]i:iit  ni  it^  ixi^;!)!  ir<i:ii  aiiiiiil.ii  li;;:iiiiciii  i  in  i  sod  I  ;  C.  Tviuloiis  «if 
flrxcir  MiMiinix  (lij^iiorinii  and  uutcr  liiiiil>ri>  .d  -diauii  iiiwaidi:  I),  Adiliictur  uhliqiiiis  |Millici»;  K. 
Addiu'tm  tiausvi-isus  |><tl1U-is:  I-",  F.  Hrainlu-.«- of  nu-diaii  iktvo  ;  H,  II,  Superficial  palmar  arch ;  G, 
Uct-p  ]).dMiar  arch  ami  its  vciue  c<»mitc.>.;  I,  1,  Siipcrlicial  vein. 


LIGATION  OF  DEEP  PALMAR  ARCH  OF  RADIAL  ARTERY. 

Position.— Limb  supine;  hand  extended.  Assistant  steadying  fingers 
and  wrist.     Surjjeon  ruts  from  above  downward  on  both  sides. 

Landmarks.- Obhtjue  crease  running  downward  and  outward  from 
junctirm  of  thenar  and  hypothenar  eminences  and  partially  circumscribing 
the  thenar  eminence. 

Incision. — From  junction  of  the  thenar  and  hypothenar  eminences — and 
ninninp  along  the  thenar  crease  toward  the  metacarpophalangeal  joint  of 
the  inde.x-finger — with  the  center  of  the  incision  opposite  the  center  of  the 
ball  of  the  thumb  (Fig.  23,  D). 


SURGICAL  ANATOMY  OF  ULNAR  ARTERY. 
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Operation. — Having  incised  skin  and  superficial  fascia,  expose  and 
ligate  the  su|>erficial  palmar  arch  (crossing  the  palm  on  a  level  with  the  lower 
border  of  the  outstretched  ihymb)  {Fig.  26).  The  muscles  of  the  thenar 
eminence  are  now  exposed,  and  these,  with  the  annular  ligament,  are  incised 
at  the  upper  part  of  the  wound  to  as  limited  an  extent  as  possible.  The 
inlcr\'al  between  the  flexor  tendon  of  the  index-fin^er  and  its  accompanying 
lumbricai  muscle,  on  the  one  hand,  and  the  muscles  of  the  thumb,  on  ihe 
other,  is  made  out  and  opened  up  by  deep  reiracliun,  guarding  the  branches 
of  the  median  nerve.  In  the  interval  thus  exposed  by  retraction  is  seen 
the  adductor  obliquus  pollicis,  which  is  tu  be  divided  vertically,  when  the 
arch  will  be  found  under  it.  running  transversely  from  between  the  adduclur 
obh'quus  pollicis  and  adductor  transversus  pollicis  onto  the  deep  fascia  covering 
the  interossei,  and  about  2  cm.  (f  inch)  nearer  the  wrist  than  dttes  the  supcr- 
ficiaJ  arch.  The  needle  is  to  be  carefully  passed  in  the  deep  wound,  to  avoid 
the  nenes  and  veins. 

Comment. — The  position  for  ligating  can  be  located  by  feeling  for  the 
apex  of  the  first  interosseous  space  on  the  back  of  the  hand. 
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SURGICAL  ANATOMY  OF  ULNAR  ARTERY. 
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Description. —  Larger  of  two  divisions  of  brachial  arter\'.  Begins  at 
bifurcation  of  brachial,  about  1.3  cm.  {\  inch)  below  bend  of  elbow,  and  in 
middle  of  forearm — runs  through  upper  half  uf  forearm,  with  .slight  {:nT\t 
(convexity  to  ulnar  side),  to  ulnar  aspect  of  limb,  passing  beneath  the  pronator 
radii  teres  and  superficial  flexors— thence  vertically  down  the  lower  half 
of  the  forearm,  along  its  ulnar  border  lo  the  wrist,  being  .slightly  overlajiped 
by  the  flexor  carpi  ulnaris.  It  crosses  the  annular  ligament  immediately 
to  the  radial  side  of  the  pisiform  bune.  and,  entering  the  palm,  divides  into 
superficial  and  deep  palmar  branches,  to  help  form  superficial  and  deep 
palmar  arches.  It  is  accompanied  by  iwo  vena:  coraites.  The  ulnar 
ner\'e  comes  into  contact  with  the  artery  at  ihe  junction  of  its  upper  and 
middle  thirds,  and  remains  in  relation  with  it  to  the  palm,  being  upon  its 
ulnar  side. 

Relations.— (A)  In  Forearm  :- Anteriorly — (a)  Above— skin;  fascia; 
superficial  flexors  (pronator  radii  teres,  flexor  carpi  radialis,  palmaris  longus, 
flexor  sublimis  digitc»nim);  median  nerve  (separated  from  arter\'  by  deep 
head  of  pronator  radii  teres),  (b)  Upper  part  nf  hwer  half— skin;  fascia; 
and  ovcrlapj>ed  by  tendon  of  flexor  carpi  ulnaris.  (c)  Lower  part  of  lower 
half — skin;  superficial  fascia;  deep  fascia;  palmar  cutaneous  branch  of  ulnar 
ner\T-  Posteriorly — brachialis  anticus;  flexor  [profundus  digitorum.  Ex- 
ternally— flexor  sublimis  digitonim  (in  lower  two-lhirds  of  artery's  course). 
Internally— flexor  carpi  ulnaris  (in  lower  twn-ihirds);  ulnar  nerve  (in  lower 
two-thirds).  (B)  At  Wrist : — This  part  of  the  artery  extends  from  the  upper 
to  the  lower  part  of  the  annular  ligament,  running  in  a  channel  formed  by 
the  pisiform  and  unciform  process  of  unciform  bone  and  by  e.\pansion  of 
flexor  carpi  ulnaris  extending  frnm  |M>iform  to  unciform  process.  Ante- 
riorly— skin;  fascia;  expansion  of  flexor  carpi  ulnaris  from  pisiform  to  unci- 
form process  of  unciform.  Posteriorly— anterior  annular  ligament.  Ex- 
ternally—unciform  process  of  unciform  bone.  Internally— pisiform  bone; 
ulnar  nen'e.  (C)  In  Palm:— On  entering  the  jialni.  the  uhiar  ilividcs  into 
suprrficial  branch  and  deep  branch —(i)  Superficial  branch  of  ulnar— 
direct  continuation  of  ulnar  artery — descends  short  distance  toward  gap 
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between  fourth  and  fifth  fingers,  thence  curves  outward  (with  convexity 
toward  fingers)  and  anastomoses  opposite  gap  between  index  and  middle 
finger,  and  at  junction  of  upper  and  middle  thirds  of  hand,  with  superficialis 
voiae  of  radial  (sometimes  with  branch  from  radialis  indicis  of  radial)  to 
form  superficial  palmar  arch — having  following  relations:  Anteriorly — 
skin;  fascia;  and,  from  ulnar  to  radial  side,  by  palmaris  brevis,  palmar  branch 
of  ulnar  ner\'e,  palmar  fascia,  palmar  branch  of  median  nerve.  Posteriorly 
— in  order,  from  ulnar  to  radial  side — annular  ligament;  short  muscles  of 
little  finger;  digital  branches  of  ulnar  nerve;  superficial  flexor  tendons;  digital 
branches  of  median  nerve.  (2)  Deep  (communicating)  branch  of  ulnar 
artery — runs  deeply  inward,  between  abductor  minimi  digiti  and  flexor 
brevis  minimi  digiti — anastomosing  with  termination  of  radial  to  form  deep 
palmar  arch. 

Branches. — (a)  In  Forearm — anterior  ulnar  recurrent;  posterior  ulnar 
recurrent;  common  interosseous  (anterior  and  posterior  interosseous);  mus- 
cular, (b)  At  Wrist — anterior  ulnar  carpal;  posterior  ulnar  carpal,  (c) 
In  Palm — superficial  palmar  arch;  deep  (communicating)  palmar. 

Line  of  Artery. — Upper  third  of  artery  corresponds  with  line  from  a 
point  about  1.3  cm.  (^  inch)  below  center  of  bend  of  elbow,  passing  to  inner 
side  with  gentle  cur\'e  (convexity  to  ulnar  side),  to  a  point  at  junction  of 
upper  and  middle  thirds  of  following  line.  Lower  two-thirds  corresponds 
with  line  from  anterior  surface  of  internal  condyle  of  humerus  to  radial 
side  of  pisiform  bone  (Fig.  23,  H,  L,  and  K,  J). 

Sites  for  Ligation. — Upper  third  of  forearm  (rarely) ;  middle  third;  lower 
third  (commonly);  superficial  palmar  arch  (for  wounds  at  that  site).  (Fig. 
23.) 

LIGATION  OF  ULNAR  ARTERY 

IN  MIDDLE  THIRD  OF   FOREARM. 

Position. — As  for  the  radial  arter}-. 

Landmarks. — Line  of  artery.  The  muscular  landmarks  at  the  middle 
of  the  forearm  are  generally  difficult  to  recognize. 

Incision. — .\bout  7.5  cm.  (3  inches),  in  line  of  artery,  with  its  center 
corresponding  with  the  center  of  the  forearm  (E,  Fig.  23). 

Operation. — Incise  skin  and  superficial  fascia.  The  anterior  ulnar 
vein  and  anterior  branch  of  internal  cutaneous  ner\'e  are  likely  to  be  en- 
countered (Fig.  27).  Divide  the  deep  fascia  somewhat  to  the  outer  side  of 
the  skin  incision,  as  the  flexor  sublimis  digitorum  is  generally  slightly  over- 
lapped by  the  flexor  carpi  ulnaris.  In  this  deep  fascia  the  intermuscular 
plane  between  the  fle.xor  carpi  ulnaris  and  flexor  sublimis  digitorum  is  sought 
by  exposure  and  by  the  sense  of  touch.  A  muscular  branch  will  often  lead 
to  it.  These  muscles  are  retracted  well  apart,  when  the  ulnar  nerve  is  first 
encountered  between  them— and,  following  inward  on  the  same  plane,  the 
artery  will  be  found  upon  the  flexor  profundus,  surrounded  by  the  venae 
comites,  and  with  the  ulnar  nerve  to  the  ulnar  side. 

Comment. — It  is  sometimes  exceedingly  difllicult  to  hit  off  the  inter- 
muscular space  and  to  find  the  artery  when  once  in  it.  Remember  that  the 
anterior  margin  of  the  flexor  carpi  ulnaris  slightly  overlaps  the  flexor  sublimis 
digitorum  at  this  level.  Also  remember,  when  once  in  the  intermuscular 
space,  not  to  pass  below  the  ulnar  nerve,  and  thus  go  too  deeply  on  the  ulnar 
side  of  the  forearm,  but  rather  work  inward  from  the  level  of  the  nerve. 
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Ifg.  *?.— LiCATtoN  Of  Rtr.HT  Ulnar  in  Upper  Part  of  Middle  Third:— A.  AntvrioT  ulnar 
v«iu ;  B.  Autenor  branch  of  interrul  cutaneou»  m-rvc  ;  C,  Flexor  carpi  lilnaris;  D.  Flexof  suhtimis 
diffilorum,  E.  Flexor  proiundus  digilorum;  F,  Ulnar  ner^-e;  G.  Ulnar  artery  ami  ils  venae  coniites 
( dnt wn  to  ulnar  side  > . 


fkm.  A— LlOAtioK  OP  LoWHH  TKinn  "K  Right  Ulnar  {Ji^st  arovb  tmh  Wrist) 

-^,^._  .,1 — . «.!    v.........  htRHcliol  iiitcrtuil  cutBneou*ner\-e;  C,Te«ilon  "i  ii.  v..i  .in, 

II  -ligiiortiin;  F.,  UliMir  Rjteryt  F, Commumcaili' 

It, ,    •  nerve. 


-A,  An- 
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LIGATION  OF  ULNAR  ARTERY 

IN   LOWER  THIRD  OF  FOREARM. 

Position. — As  for  radial. 

Landmarks. — Outer  border  of  flexor  carpi  ulnaris. 

Incision. — About  5  cm.  (2  inches)  in  length — ending  about  2.5  cm. 
(1  inch)  above  the  pisiform  bone — and  placed  between  the  tendon  of  the 
flexor  carpi  ulnaris  and  the  innermost  tendon  of  the  flexor  sublimis  digitorum. 
(As  the  innermost  tendon  of  the  flexor  sublimis  digitorum  is  not  always 
recognizable,  the  incision  is  generally  placed  to  the  outer  side  of  the  tendon 
of  the  flexor  carpi  ulnaris.)  (Fig.  23,  F.) 

Operation. — Having  incised  skin  and  superficial  fascia,  avoid  the  anterior 
ulnar  vein  or  its  branches  (Fig.  28).  Divide  the  deep  fascia.  Partly  flex 
the  wrist  to  relax  the  structures,  and  retract  the  flexor  carpi  ulnaris  outward. 
The  artery  will  be  found  upon  the  flexor  profundus  digitorum,  with  the 
venae  comites  closely  surrounding  it,  and  the  ulnar  nerve  lying  closely  to  the 
ulnar  side. 


LIGATION  OF  SUPERFIOAL  PALMAR  ARCH  OF  ULNAR  ARTERY. 

Position. — As  for  the  deep  palmar  arch. 

Landmarks. — Junction  of  thenar  and  hypothenar  eminences. 

Incision. — Vertical — extending  from  junction  of  thenar  and  hypothenar 
eminences  toward  base  of  ring-finger,  with  center  opposite  a  line  crossing 
the  palm  transversely,  on  a  level  with  the  lower  border  of  the  outstretched 
thumb.    The  artery  lies   at   the   intersection  of   these  two  lines   (Fig.  23, 

Operation. — Divide  the  skin,  superficial  fascia,  and  palmar  fascia, 
when  the  arch  will  be  found  in  the  underlying  fat,  lying  upon  the  digital 
branches  of  the  median  and  ulnar  nerves  (Fig.  26,  H,  H). 

Comment.— If  the  arch  cannot  be  found,  ligate  the  artery  at  the  pisiform 
bone. 


SURGICAL   ANATOMY   OF   INTERCOSTAL   BRANCHES   OF   THORAaC 

AORTA. 

Description. — The  ten  aortic  intercostals  generally  supply  from  the 
third  to  eleventh  intercostal  spaces  inclusive — the  first  space  being  supplied 
by  superior  intercostal  alone — and  the  second  space  also  by  superior  inter- 
costal alone,  or  conjointly  by  it  and  the  first  aortic  intercostal.  The  tenth 
aortic  intercostal  runs  below  the  twelfth  rib  (subcostal  artery),  (a)  The  Ver- 
tebral Portions  of  the  Intercostal  Arteries,  arising  in  pairs  from  the  posterior 
part  of  the  thoracic  aorta,  pass  around  the  vertebrae — the  right  being  covered 
by  thoracic  duct,  vena  azygos  major,  pleura,  lung,  esophagus — the  left, 
by  vena  azygos  minor,  left  superior  intercostal  vein,  third  vena  azygos 
pleura,  lung.  The  arteries  here  divide  into  posterior  or  dorsal,  and  anterior 
or  intercostal  branches,  (b)  The  Intercostal  Portions  run  forward  and 
obliquely  upward  in  the  intercostal  space  to  the  lower  border  of  the  superior 
rib,  and  divide  near  the  angle  of  the  rib  into  upper  (larger)  and  lower  (smaller) 
branches — the  former,  to  run  in  the  groove  along  the  lower  border  of  the 
upper  rib  and  anastomose  with  the  superior  intercostal  branch  of  the  internal 
mammary  in  the  upper  spaces,  and  of  the  musculophrenic  in  the  lower — the 
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latter,  to  run  along  the  upper  border  of  the  lower  rib  and  anastomose  with 
the  inferior  branch  of  the  internal  mammary  in  llic  upper  spaces,  and  of  the 
muscuJophrenic  in  the  lower.  At  first  these  arteries  lie  between  pleural 
lungs,  endothoracic  fascia,  and  infracostals  internaUy  — and  external  inter- 
costal muscles  e.xtemally — then  (from  the  angles  of  the  ribs)  between  the 
external  and  internal  intercostal  muscles.  The  sympiithetic  nerve  crosses 
them  opposite  the  head  of  the  ribs.  The  intercostal  vein  lies  above  and 
the  intercostal  nerve  below  the  intercostal  arteries — except  in  the  upper 
spaces,  The  arteries  of  the  tenth  and  elevenili  spaces  run  outward  between 
the  abdominal  muscles. 


LIGATION  OF  AN  INTERCOSTAL  ARTERY 

BV  AN   INTERCOSTAL    INCISION. 

Position. — Patient  supine,  and  so  turned  as  lu  render  site  of  operation 
prominent,  and  chest  supported  below,  so  as  to  increase  width  of  intercostal 
ites.  Surgeon  stands  nn  side  of  o[>eration.  Assistant  oppo.'^ite. 
Landmarks. —  Lower  border  of  rib  in  the  groove  of  which  the  special 
artery  runs;  or  the  upi)er  border,  in  case  it  he  the  lower  branch  of  the  inter- 
coslal  arter\-. 

Incision. — .About  5  cm.  (2  inches),  parallel  with  and  just  below  the 
lower  border  of  the  indicated  rib;  or  just  above  the  U]iper  border,  as  the 
rase  may  be. 

Operation.— Incise  skin  and  superficial  fascia.  .As  to  what  muscle,  and 
Is  to  what  amount  of  muscle  tissue,  as  well  as  fascia,  will  ha\e  to  be  further 
Jimised  in  the  line  of  the  oripnal  incision,  before  the  intercostal  muscles  are 
ljcache<i.  will  depend  upon  the  site  at  which  ihe  artery  is  to  be  exposed.  Ha\ing 
issctl  through  the  overlying  muscle-covering  of  the  thoracic  wall,  the  inter- 
stal  fascia  is  met  and  incised,  then  the  external  intercostal  muscle  (if  operal- 
ig  anpvhere  l>eiween  the  tubercles  of  the  ribs  l>ehind,  and  the  costaJ  car- 
lilu^es  in  frunt).  The  two  cut  marj^ins  of  the  external  iniercoslals  are  then 
Iravin  uf>ward  and  downward  and  the  artery  sought  as  it  lies  partially  or 
atirtJy  concealed  in  the  inferior  intercostal  groove,  with  intercostal  nerve 
clow  and  vein  above.  The  artery  may  be  drawn  out  of  its  groove  and  down 
Ho  view  by  the  curved  tip  of  the  aneurism  needle.  The  vessel  should  be 
ioubly  ligated  (its  supply  coming  from  l>oth  directions).  The  incised  inler- 
cosud  muscle  and  fascia  may  be  suiurcfl  with  gut  in  closing  the  wound. 

Comment. —  (i)  If  difficulty  in  exposing  the  arteni'  be  exjK'ricnced.  the  rib 

may  beexf>osed  subperiosteally,  as  in  the  following  operation.     (2)  It  is  to  l>e 

I  rrmcml)cre<i.  in  operating  posterior  to  the  angle  of  the  rib,  that  the  intercostal 

tcnr  has  not  yet  reached  the  inferior  groove  of  the  upper  rib,  but  lies  between 

he  two  ribs,  and  has  nut  divided  into  its  upper  and  lower  branches.     13)  If  it 

•iesire<l  to  ligate  the  upper  and  lower  branches  of  the  intCTCostal  (anywhere 

'  I>eiwcen  the  angle  and  costal  cartilages),  the  incision  is  made  midway  between 

the  ribs,  and.  after  retracting  the  rut  e.xtemal  intercostal  muscle,  the  upper 

nch  is  sought  as  above,  and  the  lower  branch  is  found  along  the  up|)er 

itt  of  the  lower  rib.     Both  are  doubly  ligated. 
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Fiff.  29.— Ligation  of  Lbft  Intercostal  Arthry,  in  Lower  Anterior  Thoracic  Region. 
BY  Partial  Excision  of  a  Rib:— A.  Thoracic  muscles;  B.  External  intercostal  muscle:  C,  Rib, 
with  half-button  of  bone  bitten  out  with  rongeur  forceps;  I),  Periosteum,  incised  over  ceiiler  of 
rib ;  E,  Lower  half  of  anterior  layer  of  periosteum  relracte*!  downward  ;  F",  F.  Posterior  layer  of  peri- 
osteum incised  and  retracted  upward  and  downward,  showing  intercostal  vessels  beneath;  G,  Inler- 
costal  artery;  H,  Intercostal  vein  ;  I,  Intercostal  nerve.     (Hartley's  method.) 


LIGATION  OF  AN  INTERCOSTAL  ARTERY 

BY  PARTIAL.  SUBPERIOSTEAL   EXCISION   OF   RIB  (HARTLEY'S  METHOD.) 

Position — Landmarks. — As  in  the  preceding  operation. 

Incision. — About  6  cm.  (2^  inches),  parallel  with  and  directly  over 
center  of  rib. 

Operation. — The  above  incision  passes  through  skin,  superficial  fascia, 
any  overlying  thoracic  muscles  (according  to  site  of  operation),  deep  fascia  and 
periosteum  (Fig.  29).  With  periosteal  elevator,  free  the  lower  half  of  the 
anterior  surface,  the  inferior  groove,  and  the  lower  half  of  the  posterior  sur- 
face of  the  rib,  all  subperiosleally.  Then,  with  rongeur  bone-forceps,  bite 
out  a  "  half-button "  of  bone  from  the  bared  lower  half  of  the  rib,  being 
careful  to  insert  the  lower  blade  of  the  rongeur  between  the  detached  peri- 
osteum and  the  rib.  After  the  half-button  of  bone  is  removed,  the  position 
of  the  artery  is  plainly  evident — and  the  vessel  is  exposed  by  incising 
through  the  periosteal  membrane,  directly  over  it. 

Comment. — The  artery  may  also  be  exposed  by  the  ordinary  method  of 
subperiosteal  excision  of  about  4  cm.  (i^  inches)  of  rib  throughout  its  entire 
thickness. 


SURGICAL  ANATOMY  OF  ABDOMINAL  AORTA. 

Description. — Continuation  of  thoracic  aorta.  Commences  at  aortic 
opening  of  diaphragm,  opposite  lower  border  of  twelfth  dorsal  vertebra — and 
passes  down  between  pillars  of  diaphragm,  in  front  of  lumbar  ve^tebra^,  at 
first  in  median  line,  but  deviating  to  left  as  it  descends,  until  it  lies  a  little 
to  left  of  spine  at  its  point  of  bifurcation,  opposite  lower  border  of  fourth 
lumbar  vertebra,  where  it  divides  into  right  and  left  common  iliac  arteries. 
Its  point  of  bifurcation  is  represented  externally,  roughly,  by  a  point  about 
T.3  cm.  (i  inch)  below  and  a  little  to  left  of  umbilicus — and,  more  accurately, 
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by  a  line  crossing  the  abdomen  on  a  level  with  the  highest  points  of  the  iliac 
crests.  The  arcompanjing  vena  cava  is  separated  from  ihe  aorta  above 
by  ihe  right  crus  of  ihe  diaphragm,  and  is  on  a  plane  anterior  to  it.  Below, 
the  vein  lies  in  conlact  with  the  artery,  and  on  a  somewhat  posterior  plane. 
The  arten*  is  covered  only  by  peritoneum  at  the  site  indicated  for  ligation, 
but  between  the  serous  covering  and  the  artery  lie  important  suTnpalhetic 
nene-cords  from  the  aortic  plexus  (lying  along  the  aorta  between  the  superior 
and  inferior  mesenteric  arteries)  to  the  h}-pogastric  plexus  (lying  between 
the  common  iliacs). 

Relations.— Anteriorly  (from  above  downward,  in  order):  right  lobe 


I 


,V>.— Incisions  rou    Ligations    in    thk    ABUoMiNtj-PELVtc    Ruclow:— A,    Exposure  of 

»l  Aon » In   tr^itiv^tfrnoncnt  rntifc  throtiijh  median  itirisiuii  over  unibiliciUi;  B.  KnpiMurc  of 

.il  .-luria  hvrrtropcritn)ieMfromc,ttiiuU);h  oblique  itdismn 

lire  ol  <-x(t.-iiitil,  int<.-ni.»>.  mikI  toinmoii  times  liy  t^lt«^p«^i- 

>yv  unibitii.u<i ;  D.  u(  e.vlcffuil  and  deep  epigastric,  rciro- 

■  ^[HK  iiKistuit  iKkiiillcl  with  ('uut>art'H  ltK<)tnciil ;  K,  ol  commoti,  iiilciiuil,  anil 

>>tirall> ,  throu^li  vertical  incision  in  lioea  scmiluiiaris;  F,  of  cxtem^il  ili:ic, 

1'     ui^ij  iiitramuKUlar  incision;  C,  G,  Anterior  superior  iliac  spines;  H, Symphysis 


of  liver:  solar  plexus;  lesser  omentum;  termination  of  esophagus  in  stomach; 
a  '  layer  of  transverse  mesocolon;  splenic  vein  (or  beginning  of  vena 

p  inrreas;  left  renal  vein;  third  part  of  duodenum;  mesentery;  aortic 

pieAUs  of  «.ympalhetic;  spermatic  (or  ovarian)  arteries;  inferior  mesenteric 
«iiery;  me<liar»  lumbar  lymphatic  glands  and  vessels;  small  intestines,  Pos- 
ttriorly:  bcKlJes  of  lumbar  vertebra-;  intervening  intervertebral  cartilages; 
anterior  common  ligament;  left  crus  of  diaphragm;  left  lumbar  veins.  To 
fight:  right  crus  of  diaphragm;  great  splanchnic  ner\"e;  spigelian  lobe  of 
K^*rr;  rcccptnculum  rhyli  (on  a  posterior  plane) ;  thoracic  duct  (on  a  posterior 
pbne);  right  semilunar  ganglion;  inferior  vena  cava;  vena  azygos  major. 
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To  left:  left  crus  of  diaphragm;  left  splanchnic  nerve;  left  semilunar  gan- 
glion; tail  of  pancreas;  small  intestines. 

Branches. — (From  above  downward.)  Phrenic,  cceliac  axis  (gastric, 
hepatic,  splenic);  suprarenals;  first  lumbars,  superior  mesenteric;  renals; 
spermatics  (ovarians);  second  lumbars;  inferior  mesenteric;  third  lumbars; 
fourth  lumbars;  common  iliacs;  middle  sacral. 

Line  of  Artery. — From  a  point  in  the  anterior  median  line,  on  a  level 
with  the  lower  border  of  twelfth  dorsal  vertebra,  to  a  point  a  little  to  left  of 
umbilicus,  on  a  level  with  the  highest  points  of  the  iliac  crests. 

Indications  for  Ligation. — Iliac  and  inguinal  aneurisms  and  primary 
and  secondary  hemorrhage — in  cases  where  no  other  means  are  possible. 
More  than  a  dozen  cases  have  been  reported — one  case  living  ten  days. 

Sites  for  Ligation. — Between  the  origin  of  the  inferior  mesenteric  (be- 
tween 2.5  and  5  cm.,  or  i  and  2  inches,  above  the  bifurcation)  and  the  bifurca- 
tion (Fig.  30). 

LIGATION  OF  ABDOIHINAL  AORTA 

BY  TRANSPERITONEAL   METHOD. 

Description. — The  abdomen  is  opened  in  the  median  line,  the  intestines 
displaced,  and  the  posterior  parietal  peritoneum  opened  over  the  artery. 

Position. — Patient  supine;  shoulders  raised ;  knees  slightly  flexed.  Surgeon 
on  right.     Assistant  opposite. 

Landmarks. — Median,  vertical  abdominal  line;  transverse  line  on  level 
with  highest  points  of  iliac  crests. 

Incision. — About  10  cm.  (4  inches)  in  length,  in  Unea  alba,  with  its 
center  corresponding  with  the  umbilicus — the  incision  passing  slightly  to 
left  of  the  navel,  to  avoid  the  round  ligament  of  the  liver  and  the  urachus 
(Fig.  30,  A). 

Operation. — The  peritoneal  cavity  having  been  opened  in  the  usual 
manner,  the  small  intestines  and  mesentery  are  well  retracted  upward  and 
to  the  sides.  Guided  to  the  arter\'  by  its  known  position  and  by  its  pulsation, 
the  peritoneum  covering  the  vessel  is  carefully  divided  between  the  inferior 
mesenteric  and  its  bifurcation  in  the  iliacs.  The  clearing  of  the  arteiy  should 
be  done  with  especial  care,  as  inclusion  of  the  sympathetic  ner^'e-fibers  (see 
Surgical  Anatomy)  is  otherwise  apt  to  take  place — and  is  supposed  to  have 
been  done  in  one  case,  which  quickly  ended  fatally.  A  flat  ligature  should 
be  used  (kangaroo  tendon,  chromicized  gut  and  silk,  flat  and  round,  have 
been  used).  The  needle  should  be  of  special  make  and  shape,  and  should 
be  passed  from  the  inferior  vena  cava. 

Comment. — This  is  the  more  desirable  form  of  operation,  though  the 
case  which  sur\'ived  longest  was  done  through  a  posterior  retroperitoneal 
incision. 

Collateral  Circulation. — Internal  mammary,  above;  with  deep  epi- 
gastric, below.  Inferior  mesenteric,  above;  with  internal  pudic,  below. 
Possibly  by  lumbar  arteries,  above;  with  branches  of  internal  iliac,  below. 
And,  if  above  the  inferior  mesenteric,  by  superior  mesenteric,  above;  with 
inferior  mesenteric,  below. 
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LIGATION  OF  ABDOMINAL  AORTA 

BV  Kr:rROi^EKlTONEAI.  OPF.RATiON. 

Description. — The  arten'  i^  here  approached  from  the  anterolateral 
ahdominal  region,  the  peritoneum  hieing  pushed  back  from  the  iliac  vessels 
until  the  aorta  is  reached  and  exposed. 

Position— Landmarks— Incision— Operation.  -The  operation  is  prac- 
tically similar  to  that  for  the  exposure  and  ligation  of  the  common  iliac  extra- 
fHfriloneally,  the  site  being  reached  by  an  extension  of  those  steps  (Fig.  30.  B). 
The  patient  is  tilted  so  as  to  lie  upon  the  sound  side,  the  surgeon  standing 
behind  the  patient,  upon  the  side  of  the  operation  (the  left).     An  extension 
K    of  the  incision  employed  for  the  common  iliac  is  carried  further  upward  to 
^f    piA*e  the  necessiiry  room;  and,  if  stilt  required,  additional  room  may  l)e  gotten 
by  a  second  incision  running  parallel  with  the  ribs,  at  a  right  angle  to  the 
main  incision.     The  separation  of  the  parts  and  exposure  of  the  common 
H     iliac  are,  otherwise,  the  same  as  for  the  ligation  of  that  vessel.     The  incision 
™     is  made  upt^n  the  left  side — its  general  direction  being  from  Just  within  the 
anterior  superior  iliac  spine  toward  the  tip  of  the  tenth  rib — and  the  aorta 
H     is  reached  by  following  up  the  common  iliac  in  the  peeling  back  of  the  peri- 
^P    toneum  from  the  iliac  fascia.     The  vessel  is  thus  less  salisfaclorily  exposed 
than   by  the  intra  abdominal   operation,  and   there  is  greater  difficulty   in 
avoiding  the  sympathetic  nerve-cords  that  surround  the  vessel.     The  ligature 
is  placed  upon  the  same  site  as  in  the  intraabdominal  operation,  and  the 
inferior  vena  cava  is  guarded  in  passing  the  needle. 

^B  Description.— Arise  from  bifurcation  of  the  alxlominal  aorta,  opposite 

H    lower  border  of  left  side  of  body  of  fourth  lumbar  vertebra  (corresponding, 

™    approximately,  to  a  fwint  about  1.3  cm.  [i  inch]  below  and  a  little  to  left  of 

umbilicus — or,  more  accurately,  on  a  level  with  a  line  pa.ssing  transversely 

through  the  highest  points  of  the  iliac  crests) — and  pass  thence  downward 

and  outward  over  the  body  of  the  fifth  lumbar  vertebra  to  margin  of  pelvis, 

■    bifurcating  opfxisite  upper  border  of  sacro- iliac  synchondrosis,  into  external 
and  internal  iliac  arteries.     The  relations  of  right  and  left  common  iliacs 
differ  slightly. 
i  Relations  of  Right  Common  Iliac  Artery.— Anteriorly :  peritoneum; 

H    right  ureter  (a  little  above  its  bifurcation) ;  ovaries  (in  female) :  termination  of 
^"     ileum;  terminal  branches  of  sup)erior  mesenteric;  branches  of  sympathetic 
to  hypog;istric  ple.xus.     Posteriorly:  right  common  iliac  vein;  end  of  left 
common  iliac  vein;  beginning  of  inferior  vena  cava;  and,  in  le.ss  immediate 
relationship,  the  following — psoas  magnus;  sympathetic  nerve;  lumbosacral 

^co^d;  obturator  nerve;  iliolumbar  artery.  Externally:  beginning  of  inferior 
rcna  cava;  end  of  right  common  iliac  vein;  psoas  magnus.  Intemally : 
|||ght  common  iliac  vein;  end  of  left  common  iliac  vein;  hypogastric  plexus. 
■^Relations  of  Left  Common  Iliac  Artery.— Anteriorly :  peritoneum; 
•mall  intestines;  ureter;  ovarian  arter)'  (in  female);  branches  of  sympathetic 
to  h^^pogaslric  plexus;  termination  of  inferior  mesenteric  artery;  sigmoid 
flexure;  sigmoid  me.socolon;  superior  hemorrhoidal  arter)-.  Posteriorly: 
lower  part  of  body  of  fourth  lumbar  vertebra;  fifth  lumbar  vertebra;  inter- 
vertebral discs;  left  common  iliac  vein;  and,  in  less  immediate  relationship. 
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the  following — psoas  muscle;  obturator  nene;  lumbosacral  cord;  iliolumbar 
artery.  Externally:  psoas  muscle.  Internally:  left  common  iliac  vein; 
hypogastric  plexus;  middle  sacral  arterj'. 

Branches. — Peritoneal;  subperitoneal;  ureteric;  internal  iliac;  external 
iliac. 

Line  of  Artery. — Draw  a  line  transversely  across  the  abdomen,  on 
level  with  highest  points  of  iliac  crests,  which  will  cross  the  abdominal  aorta 
at  its  bifurcation—draw  a  second  line  transversely  across  the  abdomen  on  a 
level  with  the  anterior  superior  iliac  spines,  which  will  cross  the  common 
iliacs  at  their  bifurcation — draw  a  third  line  from  a  point  on  the  first  line  about 
1.3  cm.  (i  inch)  to  the  left  of  its  center  (which  is  the  linea  alba),  to  a  point 
midway  between  the  anterior  superior  iliac  spine  and  symphysis  pubis. 
That  portion  of  the  third  line  between  the  two  zones  represents  the  common 
iliac  -  and  that  portion  below  the  lower  zone,  the  external  iliac.  The  right 
common  iUac  is  about  5  cm.  (2  inches)  in  length;  and  the  left,  about  4.5  cm. 
(if  inches). 

Site  for  Ligation. — As  nearly  midway  of  its  length  as  possible  (Fig.  30). 


LIGATION  OF  COMMON  ILIAC  ARTERY 

BY  RETROPERITONEAL  OPERATION. 

Position. — Patient  supine,  or  slightly  turned  to  one  side.  The  intes- 
tines are  more  easily  displaced  from  the  field  of  operation  if  the  patient  be 
in  the  Trendelenburg  position.  Surgeon  stands  upon  side  of  operation. 
Assistant  opposite. 

Landmarks. — Line  of  external  iliac  (v.  s.);  Poupart's  ligament;  anterior 
superior  spine  of  ilium ;  eleventh  rib. 

Incision. — Begun  as  for  exposure  of  external  iliac  (page  90)  and  con- 
tinued in  the  cleavage  line  of  the  external  oblique  as  far  upward  toward 
the  eleventh  rib  as  necessary  to  furnish  suflTicient  room  (Fig.  30,  B). 

Operation. — The  steps  of  the  operation  are  identical  with  those  for 
e.xposure  of  the  external  iliac  (page  9c),  with  an  extension  upward,  in  the 
present  operation,  of  the  separation  of  the  fibers  of  the  external  oblique 
and  a  division  of  the  fibers  of  the  internal  oblique  and  transversalis  as  far 
up  toward  the  eleventh  rib  as  necessar\' — the  incision  of  the  two  latter  muscles 
corresponding  in  direction  with  the  separation  of  the  fibers  of  the  external 
oblique  (Fig.  31).  In  this  higher  part  of  the  wound  the  last  dorsal  and 
other  dorsal  nenes  are  apt  to  be  encountered  between  the  internal  oblique 
and  transversalis,  and  are  to  be  carefully  preserved.  The  deep  circumflex 
iliac  artery  and  the  lumbar  arteries  are  apt  to  be  met  here  above  the  crest 
of  the  ilium.  Havini^  divided  the  transversalis  fascia  and  separated  the 
peritoneum  from  the  iliac  fascia  (which  overlies  the  iliacus  muscle),  detaching 
it  downward  and  backward  to  the  psoas  muscle  and  then  upward  to  the 
sacral  promontory,  the  structures  in  the  floor  of  the  iliac  fossa  are  exposed. 
The  external  iliac  artery  is  first  found,  and  this  is  followed  up  to  the  common 
iliac,  guarding  the  deep  ej)igastric.  The  genitocrural,  external  cutaneous, 
and  anterior  crural  nerves,  branch  of  the  iliolumbar,  and  the  spermatic 
arteries  cross  this  area.  The  ureter  crosses  either  the  common  iliac,  or  the 
external  iliac,  obliquely,  opposite  the  first  piece  of  the  sacrum,  having  the 
ileum  in  front  of  it  on  the  right,  and  the  sigmoid  flexure  of  the  colon  in  front 
of  it  on  the  left;  but  in  the  peeling  hack  of  the  peritoneum  the  ureter  usually 
adheres  to  the  peritoneum,  and  is  thus  removed  from  the  area  of  operatMA 
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without  trouble.     The  anery  having  been  reached  and  bared  of  peritoneum, 
the  needle  is  passed  from  the  iliac  vein. 

Comment. — The  line  of  incision  may  begin  further  to  the  outer  side 
of  the  external  iliac  than  for  the  t^-pica!  operation  upon  that  artery,  though 
that  vessel  is  then  a  little  less  easily  encountered.  As  to  a  choice  between 
the  extraperitoneal  and  intraperitoneal  operations,  the  former  is  to  be  pre- 
ferred wherever  the  relations  of  the  parts  are  not  loo  much  dislurbeil  by 
disease  or  injury. 


Kir.in    Common    and  Intkkn.m     iiiais,  kKTROPKHiTONEALLV  :— A.  A, 

I  I  n(Mincur<»f4isi   B,  lriienti«l  oblique ;  C.  TriiiisvcrsaHs  ;  D.  ronjoint  ten- 

M  u-i( ;  I'",  l"ri'l<.-i ,  ii'irttiUHJ ,-  ij.  Cuniinoii  iliac  !irur>  tshcalli  incited) ;  U, 

h  incised  I  ;  I,  Kxtcrtuil  iliac  artery;  J.  Kxlcrnal  juul  intenial  iliac  veins; 

V  ;    I.,  I>e<t»  •"Ti'iMiHi-x  ili:ic  ari«ry ;    M.  Liimliar  urlery ;    N,  Illfiliitiih«r 

...ii.u   ....<.i>  ;   I*.  Anterior  crtiral   iicr>'e:  Q,  nig-inKUiit'il   iwrve  ;   R,  C^iiitocrunil 

>i4l  CUUHCQU9  ticfvc;  T,  Iliac  fascia ;  M.  LunibMr  artery  and  iiiohypuitastric  (or 


llateral    Circulation. — Internal    mammary    and    lower    intercostals; 

♦H*/.   with  deep  epigastric  below.     Lumbar  above,  with  deep  circumflex 

I  iliolumbar  below.     Suj»erior  hemorrhoidal  above,  with  middle  and 

hrmi»rrhoidal  below.     Middle  s^^icral  above,  with  lateral  sacral  below. 

I  iV  '  -^irit,  obturator  and  epigastric  l»ianches  of  one  side,  with  corre- 

-ixteries  nf  (dlicr  side. 
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LIGATION  OF  COMMON  ILIAC  ARTERY 

BY  TRANSPERITONEAL  OPERATION. 

Position — Landmarks — Incision — Operation. — The  steps  are  prac- 
tically the  same  as  for  the  transperitoneal  ligation  of  the  abdominal  aorta, 
though  somewhat  less  extensive,  and  with  the  slight  modifications  necessitated 
by  the  anatomy  of  the  parts  (Fig.  30,  C).  Especial  care  is  taken  to  recognize 
the  position  of  the  ureter  before  incising  the  peritoneum. 


SURGICAL  ANATOMY  OF  INTERNAL  ILLAC  ARTERY. 

Description. — About  4  cm.  (i^  inches)  in  length — arising  from  bifurca- 
tion of  common  iliac,  opposite  upper  border  of  sacro  iliac  synchondrosis. 
Descends  in  pelvis  to  upper  margin  of  great  sacrosciatic  foramen,  where  it 
divides  into  anterior  and  posterior  branches. 

Relations. — Anteriorly:  peritoneum;  ureter.  Posteriorly:  termina- 
tion of  external  iliac  vein;  internal  iliac  vein;  inner  border  of  psoas;  lumbo- 
sacral cord;  obturator  nerve;  sacrum.  Externally:  psoas.  Internally: 
internal  iliac  vein;  peritoneum. 

Branches. — From  Anterior  Trunk: — Hypogastric;  superior,  middle,  and 
inferior  vesical;  middle  hemorrhoidal;  obturator;  sciatic;  internal  pudic; 
uterine;  vaginal.  From  Posterior  Trunk: — Iliolumbar;  lateral  sacral;  glu- 
teal. 

Line  of  Artery. — See  under  Line  of  Common  Iliac. 

Indications  for  Ligation.— Gluteal  and  sciatic  aneurism;  hemorrhage; 
to  cause  atrophy  of  prostate  gland. 

Sites  for  Ligation. — Midway  between  its  origin  and  its  bifurcation. 


LIGATION  OF  INTERNAL  ILIAC  ARTERY 

BY  RETROPERITONEAL  OPERATION. 

Position — Landmarks — Incision— Operation. — Same  as  for  the  retro- 
peritoneal ligation  of  the  external  iliac — which,  hanng  been  exposed,  is 
followed  up  to  the  bifurcation  of  the  common  iliac  (Fig.  30,  B). 

Collateral  Circulation. — Sciatic  above,  with  superior  branch  of  profunda 
below.  Inferior  mesenteric  above,  with  hemorrhoidal  arteries  below.  Pubic 
branch  of  obturator  of  one  side,  with  same  of  opposite.  Branches  of  pudic 
of  one  side,  with  same  of  opposite.  Circumflex  and  perforating  of  profunda 
above,  with  sciatic  and  gluteal  below.  Middle  sacral  above,  with  lateral 
sacral  below.     Circumflex  iliac  above,  with  iliolumbar  and  gluteal  below. 


LIGATION  OF  INTERNAL  ILIAC  ARTERY 

BY  TRANSPERITONEAL  OPERATION. 

Position — Landmarks— Incision — Operation.— Same  as  for  the  tnns- 

peritoneal  ligation  of  the  abdominal  aorta,  with  the  modifications  necessitated 
by  the  anatomy  of  the  parts  (Fig.  30,  C).    Recognize  the  positioa  o* 
ureter  before  incising  the  peritoneum. 
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SURGICAL  ANATOMY  OF  OBTURATOR  BRANCH  OF  ANTERIOR  DIVI- 
SION OF  INTERNAL  ILIAC. 

Description  and  Relations.— GeneraUy  arises  from  anterior  trunk,  hut 
often  from  posterior  trunk  (and  sometimes  from  ihe  deep  epigastric).  Runs 
foncard  and  downward,  below  brim  of  pelvis  to  upper  part  of  obturator 
foramen,  with  obturator  nerve  above,  and  obturator  vein  below,  lying  between 
penioneum  and  f>elvic  fascia — piercing  the  pelvic  fascia  to  enter  the  canal 
in  the  upper  and  outer  part  of  the  obturator  membrane — being  crossed  in 
its  course  by  the  vas  deferens — and  dividing,  on  its  e^it  from  the  canal,  into 
external  and  internal  branches,  which  skirt  the  external  and  internal  margins 
of  the  thyroid  foramen. 

Sites  for  Ligation.— At  exit  from  thyroid  foramen. 

Comment. — When  the  obturator  arises  from  the  deep  epigastric,  it 
may  pjass  down  in  contact  with  the  external  iliac  vein,  on  the  outer  side  of 
the  femoral  ring — or  it  may  pass  along  the  free  margin  of  Gimbernat's  liga- 
ment, almost  encircling  the  neck  of  a  hernial  sac,  and  thus  be  in  danger  in 
the  usual  operation. 


^"  »»^- 


LIGATION  OF  OBTURATOR  ARTERY 


AT  THYROID   FORAMEN. 


Position. — Patient  supine;  limb  slightly  abducted  and  rotated  outward. 
Surgeon  stands  to  right  side,  facing  patient,  on  left — and  between  the  limbs, 
on  ihe  right  (or  leans  over  from  the  left). 

Landmarks.— Middle  of  Poupart's  ligament. 

Incision. — Vertical,  made  downward  from  a  point  about  2  cm.  (}  inch) 
internal  to  the  center  of  Poupart's  ligament. 

Operation. — Divide  skin,  superficial  fascia,  and  fascia  lata.  Draw  in- 
Urmal  saphenous  vein  outward.  Incise  fascia  o^er  [)ectineus  just  internal 
to  femoral  vein.  Expose  the  outer  border  of  the  pectineus  muscle  and  draw 
the  muscle  inward,  separating  it  from  the  os  pubis  and  fascia  of  the  obturator 
cjitemus — and  divide  the  fascia  over  the  obturator  externus,  exjwsing  the 
muscle.  Follow  the  upper  border  of  the  musi  le  to  the  inferior  margin  of 
the  obturator  foramen,  to  the  groove  for  the  oliturator  vessels  and  nerve- 
where  the  arter>'  will  be  found  emerging  between  the  nerve  above  and  vein 
below. 


SURGICAL  ANATOMY  OF  SQATIC  BRANCH  OF  ANTERIOR  DIVISION 

OF  INTERNAL  ILIAC 

Description   and    Relations.— Larger   of   two   terminal   branches   of 

anterior  trunk.     Descends  over  >acral  plexus  and  pyriformis  muscle  to  lower 

part  of  great  sacrosciatic  foramen,  whence  it  passes  out  of  pelvis  between 

p)Tiformis  and  coccygeus  muscle.s,  with  pudtc  arter}'  anterior  and  internal 

10  IL     Emerging  through  great  sciatic  foramen  upon  buttock,  beneath  the 

•*"*"'•  "i^ximus,  it  descends  the  thigh  midway  between  trochanter  major 

•tv  of  ischium,  resting  upon  gemellus  superior,  obturator  internus, 

nuadratus  femoris  and  adductor  magnus— being  to  inner 

"e  and  accompanied  l>y  small  sciatic  nerve. 
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Line  of  Artery. — Having  rotated  the  thigh  inward  and  slightly  flexed 
it,  draw  a  line  from  the  posterior  superior  iliac  spine  to  the  outer  border 
of  the  tuberosity  of  the  ischium.  A  point  on  this  line,  at  the  junction  of  its 
middle  and  lower  thirds,  will  represent  the  site  at  which  the  sciatic  and  pudic 
arteries  emerge  from  the  lower  part  of  the  sciatic  foramen  upon  the  gluteal 
region  (Fig.  32,  A,  C,  E). 


FiK-  ;,2.— Incisions  for  Lir.AiiONS  AnofT  the  Pi'ttock  :— A.  Posterior  superior  iliac  spine;  B. 
Croat  trovhaiitcr  :  t'.  Tiibeiositv  ot  iscliiiim  ;  I),  Iiuisiori  for  exposure  of  gluteal  branch  of  internal 
iliac  at  its  emerj^etice  from  upper  i)ail  of  great  saerosciatic  notch;  K,  For  exposure  of  sciatic  and 
internal  pudic  l)ranchest)f  internal  iliac  at  their  emergence  from  lower  part  of  great  sacrosciatic  notch. 

Indications  for  Ligation.— Wounds. 

Site  for  Ligation. — M  its  emergence  onto  the  gluteal  region,  just  below 
the  pyriformis  muscle  (P'ig.  32). 


LIGATION  OF  SCIATIC  BRANCH  OF  INTERNAL  ILIAC 

rPON  THK    lUTTOCK. 

Position. — Patient  upon  uninvolved  side,  rolled  nearly  onto  chest,  with 
knee  flexed  and  thigh  rotated  in.  Surgeon  on  side  of  operation;  assistant 
opposite. 

Landmarks. —  Posterior  superior  iliac  spine;  tuberosity  of  ischium. 

Incision. — Having  drawn  the  line  given  under  Anatomy,  make  an  in- 
cision about  10  cm.  (4  inches)  in  length,  obliquely  across  this  line,  in  the 
direction  of  the  fibers  of  the  gluteus  ma.vinnis  (which  run  from  above  and 
behind,  downward  and  forward) — with  its  center  corresponding  to  the  junc- 
tion of  the  middle  and  lower  thirds  of  the  line  (Fig.  32,  E). 

Operation. — Having  incised   skin  and  thick  fatty  areolar  tissue,  divide 
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the  fibers  of  the  gluteus  maximus  in  their  clea\ago  h'ne  (Fig.  33,  F).  Retract 
the  separated  margins  of  this  muscle  upward  and  dcnvnward,  respectively. 
E.Tpose  the  lower  margin  of  the  jn'riformis  muscle.  Follow  the  lesser  sacro- 
sdatic  ligament  to  the  spine  of  the  ischium — when  the  sciatic  artery  will  be 


-   '    lOATlOX  OF    RlCHT  InTBBNAI-  PrOSr  A  ,ii  ;  .   .  ;...     A,N  fFRlK!il.'rOM  THH    Bt'lTOrK,  ME- 

uow  lOHMis  — A,  A,  iftiiteus   maximum  (uiriM-d  and   ri?trartcd  i ;    B,   Pyritormis  (lower 

U>i..  .1  upwartl);  C,  Obtunuor  iinernus.  wiih  geinfllu*  superiot  and  InlVtinr.  above  and 

I  ,  l>   T'iKltf  arten  and  veiiw  cniiiitc* ;  E,  IntcmAl  piidic  ticrvc;  F.  Sciatic  aner>  and  venae  com- 
b;  fJ,  Stnall  wriitliv  nerve;  H,  I'.rcal  scialic  ultvv. 


md  emerging  from  beneath  the  fiyriformis  muscle — passing  out  of  the 
pclvi'S  al)ove  the  spine  of  the  ischium,  and  the  lesser  sacrosciatic  ligament 
attached  to  it — and  lying  posterior  and  external  to  the  pudic  arterj-. 


SURGICAL  ANATOMY  OF  INTERNAL  PUDIC  BRANCH  OF  ANTERIOR 
DIVISION  OF  INTERNAL  ILIAC 

Description. — Smaller  of  two  terminal  branches  of  anterior  trunk  of 
internal  iliac.  Descends  over  pyriformis  and  sacral  plexus  to  lower  border 
of  great  sacrosciatic  foramen,  lying  in  front  and  to  inner  side  of  sciatic  artery — 
fKisses  thence  out  of  pelvis  between  p\Tiformis  and  coccygeus — crosses  over 
outer  surface  of  spine  of  ischium,  under  gluteus  maximus.  and  re-enters 
j>elvis  through  lesser  sciatic  notch— passing,  thence,  forward  over  obturator 
intcntus  muscle,  along  outer  wall  of  ischiorectal  fos5at  afuml  4  cm.  (i^  inches) 
4lbovc  the  lower  margin  of  the  tuberosity  of  ischium,  and  contained  in  a  canal 
of  the  obturator  fascia.  Gradually  approaching  the  border  of  the  ischial 
[  ¥amu<i.  it  runs  forward  and  upward — pierces  posterior  layer  of  deep  perineal 
runs  forAvard  along  inner  margin  of  ramus  of  pubis,  giving  olT  artery 
LI5  penis  and  artery  of  bulb  between  layers  of  triangular  ligament — piercing 
pwierior  Liyer  of  deep  perineal  fascia  as  the  dorsal  arterj'  of  penis. 

Relations.— (a)  Within  Pelvis:  — descends  over  pyriformis  muscle  and 
sacral  plexus  to  lower  border  of  great  sacrosciatic  notch,  whence  it  emerges 
lieinecn  pyriformis  atjd  coccygeus  muscles,  together  with  .sciatic  artery, 
pudic  nerve,  greater  and  lesser  sciatic  ner\'es,  and  nerve  to  obturator  intemus 
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muscle,  (b)  Crossing  Spine  of  Ischium : — is  covered  by  gluteus  maximus  and 
edge  of  great  sacrosciatic  ligament.  A  vena  comes  is  on  either  side,  and  the 
nerve  to  the  obturator  intemus  to  the  outer  side  and  the  pudic  nerve  to  the 
inner  side,  (c)  On  Obturator  Internus  Muscle: — bound  to  muscle  by  sheath 
of  obturator  layer  of  pelvic  fascia  (Alcock's  canal),  with  dorsal  nerve  of  penis 
above  and  superficial  perineal  nerve  below,  (d)  Between  Two  Layers  of 
Triangular  Ligament: — runs  near  to  ramus  of  pubis,  in  substance  of  com- 
pressor urethras  muscle. 

Line  of  Artery. — See  Surgical  Anatomy  of  Sciatic  Artery. 

Indications  for  Ligation.— Wounds. 

Sites  for  Ligation. — Over  the  spine  of  the  ischium,  or  in  the  perineum. 
(Fig.  32') 

Comment. — The  main  trunk  of  the  artery  is  the  same  in  both  sexes. 


LIGATION  OF  INTERNAL  PUDIC  BRANCH  OF  INTERNAL  ILIAC 

UPOX   THE   BUTTOCK. 

Position— Landmarks — Incision— Operation.— Same  as  for  Ligation 
of  Sciatic  Branch  of  Internal  Iliac  upon  the  Buttock — the  arteries  lying  side 
by  side  at  their  exit  from  the  pelvis,  below  the  lower  border  of  the  pyriformis 
(Fig.  32,  E,  and  Fig.  ^^^  ^)- 


LIGATION  OF  INTERNAL  PUDIC  BRANCH  OF  INTERNAL  ILIAC 

IN   THE    PERINEUM. 

Position. — Patient  in  lithotomy  position.     Surgeon  sits  facing  buttock. 

Landmarks. — Tuberosity  and  ascending  ramus  of  ischium. 

Incision. — Begins  about  7.5  cm.  (3  inches)  above  inner  border  of  tuber- 
osity of  ischium  and  ])asscs  downward  along  the  margin  of  the  ascending 
ramus  of  the  ischium. 

Operation. — Divide  skin  and  fascia,  avoiding  inferior  pudendal  nerve 
beneath  the  superficial  fascia.  The  erector  |)enis  mu.sclc  is  exposed  (in  the 
male).  The  transversus  })erina'i  is  either  cut  or  drawn  downward  and  in- 
ward. Divide  the  base  of  the  triangular  ligament  and  adjacent  parietal 
pelvic  fascia — when  the  artery  will  be  found  running  forward  above  the 
pudic  nerve,  upon  the  inner  surface  of  the  obturator  internus  muscle,  and 
above  the  attachment  of  the  great  sacrosciatic  ligament. 


SURGICAL   ANATOMY   OF   GLUTEAL   BRANCH   OF   POSTERIOR   DIVI- 
SION OF  INTERNAL  ILIAC. 

Description  and  Relations.— Largest  l>ranch  of  posterior  division,  of 
which  it  is  the  continuation.  Passes  backward  and  downward  between 
first  sacral  nerve  and  lumbosacral  conl — lea\ing  [)clvis  through  upper  part 
of  sacrosciatic  notch,  above  ynriformis.  in  osseotendinous  groove  formed  by 
margin  of  bone  and  pelvic  fascia,  accoinj^anied  l)y  gluteal  vein  and  superior 
gluteal  nerve, — emerging  from  the  pelvis  under  the  gluteus  maximus,  where 
it  divides  into  its  branches  just  above  the  up])er  border  of  the  pyriformis 
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Line  of  Artery. — Having  rotated  inward  and  slightly  flexed  the  ihigh, 
draw  a  line  from  the  posterior  superior  iliac  spine  to  the  top  of  the  greal 
trochanter.  A  point  on  this  Une  at  the  junction  of  the  upper  and  middle 
thirds  will  correspond  with  the  emergence  of  the  gluteal  arterj-  from  the 
sciatic  notch  (Fifj.  v-  ■^-  ^*  T^)- 

Indications  for  Ligation. — Wounds;  aneurism. 

Site  for  Ligation.— At  emergence  from  sciatic  notch,  at  upper  border 
of  pyriformis  muscle  (Fig.  32). 


I 


LIGATION  OF  GLUTEAL  BRANCH  OF  INTERNAL  ILIAC  ARTERY 

0\   THE    ni  TT(H  K. 

Position. — Patient  on  involved  sitle,  rolled  nearly  onto  chest;  knee  flexed; 
thigh  rotated  inward.     Surgeon  on  side  of  operation. 

Landmarks. — Posterior  superior  iliac  spine;  top  of  great  trochanter. 

Incision. — Having  drawn  the  line  given  under  Surgical  /\natomy,  an 
incision  about  10  cm.  (4  inches)  in  length  is  drawn  along  ihis  line,  wilh  its 
center  corresponding  with  the  junction  of  its  upper  and  middle  thirds,  which 
will  be  over  the  site  at  which  the  gluteal  arterv  leaves  the  sciatic  notch 
(Fig.  32,  ^) 


C,34.  — l.li^*TIOM  or  Rir.MT  ClV-TKAt.  A»T«HV«/PnN  THI'   Hl'TTOCK.  AHOVIC  TMK  PVRlFOHMtS: — 

tbuclM  over  Klulciik  tiittilimis;  B.  B,  Gluteus  ninxiniu».  kiiLi»ctJ  and   retraiLtfd ;  C,  Glulrus 
irwitcil   iipwunl  I  ;    I>.  P>  rifurmis  « rc'ttnclcii  tlnwiiwiird^  ;   H,  FA»«^ta  bclwecii  gluteus  iiiax- 

S;tui«-us  mr<f)U4  aii.l  jivfiMrmis;  K,  GItttcral  artery  rttid  vetiar  cumitcit;  G,  Su|>crior  gliit«ul 
rr.iiit  hirs      II    (VliUeus  miiiiinwk. 

Rration.— .Alter  dividing  skin,  superficial  fascia,  some  superficial 
ficr^cs,  and  the  fascia  of  the  gluteus  maximus.  the  muscle  itself  is  met,  its 
fibers  running  parallel  with  the  skin  incision  (Fig.  34).  Incise  the  musclc- 
6brrs  of  ihc  gluteus  ma.xdmus  along  their  cleavage  line.  Having  passed 
through  the  thickness  of  the  gluteus  ma.vimus,  a  branch  of  the  gluteal  artery 
will  generally  lead  to  the  interval  between  the  gluteus  medius  and  pyriformt.<> 
(which  oiher\visc  is  sought  without  this  guide).  Having  diNTJded  the  fascia 
over  the  lower  border  of  the  gluteus  medius,  separate  these  muscles  by  re- 
tractors and  expose  the  upi^er  margin  of  the  sciatic  notch  by  passing  the 
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Anitrr  under  the  lower  border  of  the  gluteus  medius— and  through  the  upper 
|H>rtion  of  the  sciatic  notch,  between  the  lower  border  of  the  gluteus  meiiius 
nnd  upper  border  of  the  pyriformis,  emerge  the  gluteal  artery,  vein,  and 
iiuiKTior  gluteal  nerve. 


SURGICAL  ANATOMY  OF  EXTERNAL  ILIAC  ARTERY. 

Detcription. — The  larger  (in  the  adult)  branch  of  common  iliac.  About 
y  to  10  cm.  (3^  to  4  inches)  in  length.  Arises  at  bifurcation  of  common 
lllur  lit  Httcro-iliac  synchondrosis— running  thence  obliquely  downward  and 
o\Hwanl  along  brim  of  pelvis,  upon  inner  border  of  psoas  muscle — passing 
uiuliT  lower  border  of  Poupart's  ligament,  midway  between  anterior  superior 
ilitit  spine  and  symphysis  pubis,  to  become  femoral.  The  external  iliac  vein 
lirn  to  inner  side  of  artery  below,  and  to  inner  and  posterior  aspect  above. 
'Vhv  deep  epigastric  artery  arises  about  6  mm.  (^  inch)  above  Poupart's 
iiKttniCTit,  and  runs  between  transversalis  fascia  and  peritoneum  toward  the 
umbilicus.  The  deep  circumflex  iliac  arises  below  the  deep  epigastric,  and 
pjiHWs  behind  Poupart's  Hgament  upon  the  iliacus  muscle.  The  internal 
abdominal  ring  is  situated  about  1.3  cm.  (^  inch)  above  Poupart's  ligament, 
(ind  midway  between  anterior  superior  iliac  spine  and  spine  of  os  pubis, 
mid  hence  just  external  to  course  of  arter}-. 

Relations. — Anteriorly:  Parietal  peritoneum;  subperitoneal  fascia;  encJ 
of  ileum,  on  right;  sigmoid  flexure  of  colon,  on  left;  genital  branch  of  genito- 
I  rural  nerve  (over  its  lower  third);  circumflex  iliac  vein;  spermatic  arter\^ 
and  vein;  ovarian  vessels  lin  female);  vas  deferens;  ureter  (sometimes);  ex- 
ternal iliac  lymphatic  vessels  and  glands.    Posteriorly:  External  iliac  vein^ 
Inner  border  of  psoas  magnus  and  its  tendon;  iliac  fascia.     Internally^' 
Kxternal  iliac  vein;  peritoneum;  vas  deferens;  ovarian  vessels,  in  female. 
Externally:  Psoas  magnus;  iliac  fascia. 

Branches. — Deep  epigastric;  deep  circumflex  iliac;  several  branches  to 
psoas  magnus  and  lymphatic  glands. 

Line  of  Artery. — See  Surgical  Anatomy  of  Common  Iliac. 

Indications  for  Ligation. — Wounds;  secondary  hemorrhage;  femoral 
or  iliofemoral  aneurisms;  to  arrest  malignant  growths;  in  elephantiasis  arabum; 
a.s  a  distal  ligation  in  aneurism  of  common  iliac. 

Sites  of  Ligation. — Proximal  to  deep  epigastric  and  deep  circumflex  iliac 
branches  (Fig.  30,  D). 


LIGATION  OF  EXTERNAL  ILIAC 

BY  RETROPERITONEAL  ROUTE. 

Position. — Patient  supine,  near  edge  of  table.  Surgeon  on  side  of 
operation. 

Landmarks. — Poupart's  ligament;  anterior  superior  iliac  spine;  line  of 
arter)'. 

Incision. — Begins  over  external  iliac  artery,  about  1.3  cm.  (^  inch) 
above  Poupart's  ligament,  and  passes  upward  and  outward  parallel  with 
the  ligament,  to  the  anterior  superior  iliac  spine — and  is  prolonged  upward  as 
far  as  necessar\',  in  the  cleavage  line  of  the  external  oblique  (Fig.  30,  D). 

Operation. — (1)  Having  incised  skin,  superficial  fascia — together  with, 
possibly,  the  superficial  epigastric,  branches  of  superficial  circumflex  iliac, 
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vrith  their  veins,  ligating  where  necessan-,  exi>osc  the  aponeurosis  of  the 
external  oblique  (Fig.  35).  (2)  Divide  this  aponeurosis  in  ils  cleavage  line, 
without  cutting  ils  fibers — and  continue  this  division,  or  separation,  in  the 
cleavaKe  line  as  far  toward  or  beyond  the  anterior  superior  iliac  spine  as 
indicated  to  give  free  room  for  manipulation.  (5)  Having  retracted  the  cut 
edges  of  the  external  oblique  well  apart,  separate  from  the  outer  half  of 
Poupart's  ligament  the  attachment  of  the  internal  oblique.  Carefully  retract 
the  cut  edges  of  the  internal  oblique,  being  on  liie  watch  for  branches  of  the 
iliohxpogastric  and  ilioinguinal  nerves  between  the  internal  oblique  and 
iransversalis.  and,  if  encountered,  carefully  displace  them  above  or  below, 
but  avoid  cutting  them.  If  necessary  to  gain  more  room,  the  internal  oblique 
is  to  be  incised  in  the  line  of  the  separation  of  the  external  oblique  as  far  as 


V 


Fi«.  3i,—t.iCi»TiOH  or  Right  External  Iuiac.  Retkopkritoseali-v— tkroit.h  OBuiQrK  In- 

CtStOM  HAJLAIXHt.  WtTH  PouHAftTs  LlCiAMI^NT  :— A.  A.  Siiiicrficial  trpifi^aslrtc  tirter>  ;  B.  Kxtcrnal 
abU<|lMr  mmrle;  C.  C.  O,  F.xtrmal  uhlic)«i(r  aiMtueurosis;  D,  liiteriial  ohlicgjur  ;  E,  ]lit>-ittieuiii»l  nt!r\-«r ; 
F,  Trjunvrmllf  mtisete:  H,  Deep  circumHt-x  iliac  artery  and  accom)h-itiviii|;  vein;  t,  LK-cp  <et>i;(n&- 
tric  iift*ry  bimI  vciuTrornUcs;  J,  r,t-niti:h-rui4l  iierve;  K,  Peritoneum  (pecle<l  luck  and  rctr3lct«^d  up- 
ward] ,  L.  Uisti:  (Aftcia  ,  M.  KxtPinul  iliac  aricrs  iti»  slicaih  iruiscd) ;  N,  Extenul  iliac  x-ein  ;  O,  Aii- 
tetk>r  ctutaI  ncr>c  i  »ecii  lliruu^li  (a»^-i») ;  P,  Paupuri">  lij^Miticui. 


the  Upper  limit  of  the  separation  of  the  fibers  of  the  latter  muscle.  (4)  Having 
inrised  the  internal  oblique  and  protected  the  nerves  encountered,  detach 
the  iransversalis  from  the  outer  third  of  Poujuart's  ligament,  and  as  far  beyond 
as  necessar)'.  incising  its  fibers  transversely  to  their  direction,  but  in  the 
direction  of  the  division  <»f  the  internal  oblitjue.  .\fter  ilividing  the  tran^- 
versalis.  guard  the  deep  circumflex  iliac  artery  and  vein  and  the  genitocrural 
nerve,  both  lying  between  the  iransversalis  fascia  and  peritoneum.  (51 
Having  now  separated  the  fibers  of  the  aponeurosis  of  the  external  oblique, 
and  divirled  the  fibers  of  the  internal  oblique  and  iransversalis  in  the  same 
line  as  the  separati<»n  of  ihe  external  oblique  aponeurosis,  and  haNing  safe 
guartjetj  the  important  nerves  encountered,  the  fascia  Iransversalis  is  then 
exposed  and  is  divided  over  the  artery  in  a  transverse  direction,  corresponding 
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with  the  preceding  separation  and  incision  lines.  The  artery  is  here  clearly 
defined,  and  the  deep  epigastric,  the  main  source  of  collateral  circulation, 
is  carefully  guarded.  (6)  As  soon  as  the  artery  is  clearly  located,  the  sub- 
peritoneal tissue  about  the  vessel  is  carefully  opened  up  and  the  artery  well 
exposed — as  well  as  the  deep  epigastric,  for  the  purpose  of  guarding  it.  The 
peritoneum  is  then  pushed  and  rolled  backward  and  upward  from  the  vessel 
with  the  fingers  and  held  out  of  the  way  by  retractors.  (7)  When  sufficiently 
exposed,  the  sheath  of  the  artery  is  opened  and  the  needle  passed  from  the 
vein  on  its  inner  side  guarding  the  anterior  crural  nerve  on  its  outer  side. 
The  ligature  should  be  about  3  cm.  (ij  inches)  above  Poupart's  ligament. 
(8)  In  concluding  the  operation,  the  cut  edges  of  the  transversalis  are  united 
by  buried  catgut  sutures  to  their  line  of  severance  from  Poupart's  ligament, 
and  as  far  beyond  as  they  may  have  been  divided.  The  cut  edges  of  the 
internal  oblique  are  similarly  sutured  to  their  former  attachment  to  Poupart's 
ligament,  and  to  their  opposite  cut  margin  as  far  beyond  as  divided.  And, 
finally,  the  separated  margins  of  the  external  oblique  are  united  by  a  buried 
gut  suture.     The  skin  wound  is  then  closed. 

Comment. — The  incision  for  exposure  may,  if  thought  necessarj',  begin 
about  3  cm.  (i^  inches)  to  the  outer  side  of  the  spine  of  the  os  pubis — being 
thus  begun  well  to  the  inner  side  of  the  arter>',  as  in  the  modified  Astley 
Cooper  operation. 

Collateral  Circulation. — Internal  mammar>%  lumbar,  lower  intercostals, 
above;  with  deep  epigastric,  below.  Iliolumbar,  lumbar,  gluteal,  above; 
with  deep  circumflex  iliac,  below.  Obturator  and  sciatic,  above;  with  internal 
circumflex  below.  Sciatic,  above;  with  superior  perforating,  below.  Gluteal, 
above;  with  external  and  internal  circumflex  and  first  perforating,  below. 
Internal  pudic,  above;  with  external  pudic,  below. 


LIGATION  OF  EXTERNAL  ILIAC 

BV  TRANSPRRITONRAl.    ROI'TE. 

Position. — As  in  the  extraperitoneal  operation.  Or  in  the  Trendelen- 
burg position. 

Landmarks.— As  for  the  extraperitoneal  exposure. 

Incision. — The  incision  may  be  in  one  of  three  sites:  (a)  As  an  intra- 
muscular incision,  placed  over  the  site  of  the  artery  to  be  lied  (Fig.  30,  F); 
(b)  vertical,  in  the  linea  semilunaris  (Fig.  30,  E);  or  (c)  vertical,  in  the  linea 
alba  (Fig.  30,  C). 

Operation. ^The  steps  of  the  operation  and  the  manipulation  to  expose 
the  site  of  ligation  are,  practically,  similar  to  those  in  the  transperitoneal 
exposure  of  the  common  iliac,  or  the  internal  iliac. 


SURGICAL  ANATOMY  OF  DEEP  EPIGASTRIC  BRANCH  OF  EXTERNAL 

ILIAC  ARTERY. 

Description  and  Relations. — The  deep  epigastric  generally  arises  from 
inner  side  of  external  iliac,  about  6  mm.  (\  inch)  above  Poupart's  hgament. 
It  descends  from  its  origin  to  Poupart's  litjament  (thereby  forming  a  loop 
over  which  the  vas  deferens  in  male,  and  round  ligament  in  female,  pass  on 
their  way  to  the  internal  ring) — thence  ascends  along  inner  border  of  internal 
abdominal  ring,  lying  behind  inguinal  canal  and  slightly  above  and  to  outer 
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side  of  femoral  ring — thence  it  continues  upward  and  inward  toward  the 
umbilicus,  between  fascia  transversa  lis  and  peritoneum,  passing  above  and 
to  outer  side  of  eMernal  abdominal  ring  to  inferior  btirder  of  posterior  layer 
of  rectal  sheath  (semilunar  fold  of  Douglas).  Having  passed  beneath  the 
fold  of  Douglas,  it  runs  upward  between  the  rectus  muscle  and  sheath,  about 
midway  between  its  external  and  internal  borders,  to  enter  the  muscle  and 
anastomose  with  the  superior  epigasiric  of  the  internal  mammar)-.  Two 
venae  comites  accompany  the  artery-. 

Comment. — The   position  of    the  artery  between   the   two  abdominal 
rings,  and  to  the  upper  and  outer  side  of  the  femoral  ring  is  important. 

Line  of  Artery. — From  a  point  on  Poupart's  ligament  midway  between 
the  anterior  superior  iliac  spine  and  the  symphysis  pubis  toward  the  um 
bilicus  — but  after  this  line  crosses  the  Hnea  semilunaris  it  passes  upward 
about  midway  between  the  external  and  internal  borders  of  the  rectus. 

Sites  of  Ligation. — Preferably,  between  0.6  and  2.5  em.  (4  and  i  inch) 
from  origin.     It  may  also  be  ligated  in  the  lower  abdominal  wall. 


LIGATION  OF  DEEP  EPIGASTRIC 

NEAR   ORIGIN. 


SURGICAL  ANATOMY  OF  FEMORAL  ARTERY. 


^^^    Position.— As  for  ligation  of  external  iliac  retrnperitoneally. 

■  Landmarks.— Poupart's  ligament:  position  of  external  iliac  artery. 

■  Incision— Operation. — As  for  ligation  of  external  iliac  retroperitoneally 

■  — that  artery  being  first  exposed — and  the  epigasiric  branch  traced  from  it 
(Fig.  30,  D,  and  Fig.  35,  I). 

^  Description. — Cominumlion  of  external  iliac.  Begins  at  lower  border 
of  Poupart's  ligament,  midway  between  anterior  sufjcrior  iliac  spine  and 
symphysis  pubis— passes  down  anterior  and  inner  side  of  thigh  to  opening 
in  adductor  magnus,  at  junction  of  middle  and  lower  thirds  of  thigh,  through 
which  it  passes  into  pophteal  space,  becoming  poj»litcat  arterj'.  Above,  the 
artery  lies  near  the  antero- internal  aspect  of  head  of  femur.  Below,  it  is 
close  to  inner  side  of  bone.  Between,  it  is  some  distance  from  bone.  In 
its  upper  third  the  arter>'  [)asses  from  the  center  of  liase  to  apex  of  Scarpa's 
triangle.  [Scarpa's  triangle  is  bounded,  externally,  by  sarlorius;  internally, 
by  adductor  longus;  its  base,  above,  being  formed  by  Poupart's  Hgamenl; 
its  apex,  below,  at  junction  of  sarlorius  and  adductor  longus.  Its  ti<x>r 
(from  without  inward)  is  formed  by  iliacus,  psoas,  pectineus,  small  part  of 
jiffductor  brevis,  and  small  part  of  adductor  longus.  It  contains  femoral 
artery  (in  its  center),  with  its  cutaneous  and  profunda  branches;  femoral  vein 
(toward  inner  side),  with  deep  femoral  vein  and  internal  saphenous  branches, 
passing  from  middle  of  base  to  apex;  anterior  crural  nerve  (to  outer  side); 
lymphatic  glands]  In  its  lower  third  the  artery  pas-ses  through  Hunter's 
canal.  [Hunter's  canal  is  an  aponeurotic  canal  extending  from  apex  of 
Scarpa's  triangle  to  femoral  opening  in  adductor  magnus,  and  formed,  ex- 
ternally, by  vastus  internus;  poslero  internally,  by  adductor  h)ngus  and 
magnus;  antero  internally,  by  ap<meurosis  stretching  from  vastus  internus 
over  femoral  vessels  to  adductor  longus  and  magnus,  the  sartorius  passing 
i^fftT  top  of  this  aponeurosis.     It  contains  femoral  artery,  femoral  vein  (each 
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in  its  own  sheath,  the  vein  being  behind  and  external  to  artery),  and  long 
saphenous  nen-e  (external  to  vessels).] 

Divisions  of  Artery.— Common  Femoral — first  4  cm.  (i^  inches). 
Superficial  Femoral — made  up  by  remainder  (about  9  cm. — 3^  inches).  Deep 
Femoral — profunda  femoris  branch. 

Relations. — (a)  Common  Femoral : —Anteriorly— skin ;  superficial 
fascia;  superficial  inguinal  glands;  iliac  portion  of  fascia  lata;  continuation 
of  transversalis  fascia  into  femoral  sheath;  crural  branch  of  genitocrural 
nerve;  .superficial  circumflex  iliac  vein;  superficial  epigastric  vein  (sometimes). 
Posteriorly — continuation  of  iliac  fascia  into  femoral  sheath;  pubic  portim 
of  fascia  lata;  nerve  to  pectineus;  psoas  muscle;  j)ectineus  muscle;  capsule 
of  hip-joint.  Externally — anterior  crural  ner^'es.  Internally — femoral 
vein,  (b)  Superficial  Femoral  Artery  in  Scarpa's  Triangle  : — Anteriorly 
— skin;  superficial  fascia;  crural  branch  of  genitocrural  nerve;  deep  fascia; 


F'iK.  .^fi.— Incisions  ior  Lihation  of  Chikf  ArikkifvS  oi-  Thigh  :— A.  Anterior  superior  iliac 
spmc;  B.  SyiiipliNsih  piilus  ;  <".  Adductor  tubercle  ;  1>.  Mid -point  between  anterior  superior  iliac  spine 
an<l  sympb>'^is  pubis;  I-',  l.lKalionof  lonmKjii  ienioral  at  b;t>e  of  Scarpa's  triauRle.  by  incision  parallel 
witb  artery;  l-".  Same,  by  iui  isiou  parallel  with  and  just  Inlow  Toupart's  ligament;  <.'r,(>f  profunda 
fcnioiis,  near  otiKin  ;  H.  Of  superficial  femoral  at  apex  of  Scarpa's  triangle  ;  I.  Of  sujierficial  femoial 
in  Hunter's  canal ;  J,  C>t  jKipliteai  in  upper  pait  of  pojiliteal  space,  trom  inner  side  of  tbijjh. 


internal  cutaneous  nerve.  Posteriorly — femoral  vein;  profunda  vein;  pro- 
funda artery;  pectineus  muscle;  adductor  longus.  Externally — long  saphe- 
nous nerve;  nerve  to  vastus  internus.  Internally — femoral  vein  (getting 
behind  artery  at  apex  of  Scarpa's  triangle),  (c)  Superficial  Femoral 
Artery  in  Hunter's  Canal: — Anteriorly— skin;  superficial  fascia;  deep 
fascia;  sartorius;  apcneurotic  roof  of  Hunter's  canal;  internal  saphenous 
nerve.  Posteriorly— angle  of  junction  of  vastus  internus  and  adductors; 
femoral  vein  (lying,  in  middle  of  Hunter's  canal,  behind  and  becoming 
slightly  external  and  closely  adherent  to  artery).  Externally — vastus  internus, 
femoral  vein  (at  lower  part  of  Hunter's  canal).  Internally — adductor  longus 
(above);  adductor  magnus  (below). 

Branches. — From  Common  Femoral — superficial  epigastric,  superficial 
circumflex  iliac,  sui)erlRial  external  pudic,  deep  external  pudic,  profunda. 
From    Superficial    Femoral    in    Scarpa's    Triangle — muscular,    saphenous. 


LIGATION  OF  COMMON  FEMORAL. 
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From  Superficial  Femoral  in  Hunter's  Canal— muscular,  anastomotica 
mapna. 

Line  of  Artery.— (With  hip  slightly  flexed,  thigh  abducletJ  and  rotated 
outward.)  From  a  point  midway  between  anterior  superior  iliac  spine 
and   symphysis  pubis,   lu   adductor   tubercle  of    internal    femoral   condyle 

§(Fig.  36.  D.  C).  (When  thigh  in  normal  position  and  [larallel  with  its 
fellow— from  midway  between  anterior  superior  iliac  spine  and  symphysis 
pubis,  to  inner  border  of  patella.) 

I  Sites  for  Ligation.— Common  femoral  at  base  of  Scarpa's  triangle — 
rare  (on  account  tif  proximity  of  large  vessels).  Superfuial  femoral  at  apex 
of  Scarpa's  triangle — operation  of  election.  Superficial  femoral  in  Hunter's 
canal — not  common  (Fi^.  0). 
Comment. — (•)  A  short  common  femoral  is  more  fre<]uent  than  a  long 
one,  (2)  Apex  of  Scarpa's  triangle  is  from  7.5  lo  0  cm.  (,^  to  3^  inches) 
below   Poupart's  ligament,     (3)   Profunda   fcmoris  arises  about  4   cm.   (i4 

•  inches)  below  Poupart's  ligament.  (4)  At  g:roin,  femoral  artery  and  vein 
are  on  same  plane — at  apex  of  Scarpa's  triangle,  vein  is  posterior — in  middle 
of  Hunter's  canal,  vein  is  posterior  and  slightly  external — at  lower  part  of 
Hunter's  canal,  vein  is  external.  (5)  Order  of  vessels  at  apex  of  Scarpa's 
triangle,  from  before  backward,  is  femoral  artery,  femoral  vein,  profunda 
vein,  profunda  arier}\  (6)  Line  approximately  representing  course  of  long 
saphenous  vein  is  one  running  from  a  point  about  2  cm.  (|  inch)  internal  to 
mid  point  between  anterior  superior  iliac  spine  and  symphysis  pubis,  to 
posterior  border  of  sartoriua  muscle  at  femoral  condyle. 


LIGATION  OF  COMMON  FEMORAL 

AT  BASE  OF  SCARPA  S  TKIAMVLI.-JtV  IXCISinN  P.\K Al.LEL  WITH  ARTERV. 

Position. — Patient  supine;  hip  slightly  flexed;  thigh  abducterl  and  rotated 
'outward;  knee  bent  and  lying  upon  its  outer  aspect.  Surgeon  stands  on 
I  side  of  operated  limb,  cutting  from  above  downward  on  the  right,  and  vice 
[•\"ersa. 

Landmarks.— Line  of  arter}-. 

Incision. — .About  5  cm.  (2  inches),  beginning  just  a.  little  above  Poupart's 
imcnt  and  extending  downward  in  line  of  artery  (Fig.  ,^6.  E). 
Operation.— Incise  skin  and  superficial  fa.scia.  Avoid  lymphatic  glands 
»lso  the  su[>erticial  circumtlex  iliac,  superluial  epigastric,  and  superticiat 
external  pudit  arteries  and  \cins.  Di\ide  the  iliac  portion  of  the  fascia  lata 
(Fig.  37).  Avoid  the  crural  branch  of  the  geniitxrural  ner\e  on  the  femoral 
^leath.  a  little  external  to  the  artery .  Expose  and  ojicn  the  sheath,  guarding 
the  femoral  vein,  which  lies  immediately  to  the  inner  side  of  the  artery 
ami  within  the  sheath — and  the  anterior  crural  nerve  lying  further  to  the 
<^ter  side  of  the  artery  and  outside  of  the  sheath.  Pass  the  needle  from 
the  vein. 

Comment. — (i)  Ligation  at  the  base  of  Scarpa's  triangle  is  rarely  done, 
WR  to  the  ncames.s  and  number  of  the  branches— except  in  such  cases 
_^  wounds,  and  to  contml  hemorrh.ige  at  the  hip-joint,  or  for  temporary 
rontrol  in  operating  about  the  ihigh.  Where  not  otherwise  indicated,  ligation 
of  the  external  iliac  Is  the  l>elter  operation.  (2)  The  artcr}  may  also  be 
cxptiscd,  at  this  site,  by  an  incision  parallel  with  and  about  0  mm.  (^  inch) 
bctow  the  middle  third  of  Poupart's  ligament  (Fig.  36,  F). 

Collateral  Circulation.— Internal  pudic  of  internal  iliac;  with  pudic 
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of  femoral.  Gluteal;  with  external  and  internal  circumflex  and  superior 
perforating.  Superficial  circumflex  iliac;  with  external  circumflex.  Ob- 
turator; with  internal  circumflex.    Sciatic;  with  superior  perforating  and 


Fijf-  37.— I-ii.AiioN  oi'  Ki<;nT  Common  I-i- moral  at  Kasr  of  Scarpa's  TRiASrii.K  :— A,  Super- 
ficial fascia;  H,  H.  I'u'^cia  lata;  D,  iVitiiKMi;. :  I",  iSna-,;  1'.  Iliaiu>:  G,  I'uiiiwrfs  li>;ameiit  and  ex- 
ternal ut)li(|iic:  H.  CoinuHiti  t'ciiKiral  aiti.i> .  \\  iih  xinHMlicial  i-piKasiric,  cxU-rnal  pudii .  and  circum- 
flex iliac  liraiiclKs;  1,  Icinoral  vein;  J,  liiii-rnal  >ai)lii-in>iis,  witli  Mi|>erficial  vpiKastrio.  external 
pudic.  and  ciicuniMvx  iliac  veins ;  K.  Antonor  crural  nv.>r\  o  :  I.,  (.? rural  branch  of  genitocrurai. 

internal  circumflex.     Comes  nervi  ischiadici ;  with  all  the  perforating  branches 
of  profunda  and  articular  of  popliteal. 


SURGICAL  ANATOMY  OF  PROFUNDA  FEMORIS  BRANCH  OF  GOMMON 

FEMORAL  ARTERY. 

Description. — Larj^est  branch  of  femoral,  nearly  equaling  main  trunk. 
Arises  from  externo -posterior  aspect  of  common  femoral,  about  4  cm.  (i^ 
inches)  below  Poupart's  ligament— passinj;  down  thigh,  at  first  external  to 
superficial  femoral — thence  posterior  to  femoral  arter>'  and  vein  to  inner 
side  of  femur— thence  leaves  femur  and  runs  beneath  adductor  longus  and 
adductor  mapnus. 

Relations. — Anteriorly:  (near  origin)  skin;  superficial  fascia;  deep 
fascia;  branches  of  anterior  crural  nerve;  (lower  down)  femoral  vein;  pro- 
funda vein;  (still  lower)  adductor  It^igus.  Posteriorly:  (in  order)  iliacus; 
pectineus;  adductor  brevis;  adductor  magnus.     Externally:  vastus  intemus. 


LIGA'IION  OF  SUPERFICIAL  FEMORAL  ARTERY. 
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Internally :  pectineus;  angle  of  junction  of  adductor  brevis  and  adductor 
mapTius. 

Branches.— Kxternal  circumflex;  internal  circumflex;  three  perforating. 

Site  of  Ligation. — At  origin. 


LIGATION  OF  PROFUNDA  FEMORIS 

NEAR  ORIGIN, 

Position. — Patient  supine;  limb  extended  and  parallel  with  fellow. 
Surgeon  on  outer  i^ide  of  o|.>eraled  limb,  cutting  from  above  downward  on 
the  right,  and  vice  versa. 

Landmarks. — Line  of  artery  fvvidi  extended  limb — see  page  95);  Pou- 
part's  ligament. 

Incision. — .About  5  or  6  cm.  (2  or  2A  inches)  in  length,  in  line  of  artery 
— calculating  to  fall  over  its  outer  border,  with  the  center  of  inci.-^ion  over  a 
point  in  the  course  of  the  arter>'  about  4  cm.  (i^  inches)  below  Poupart's 
ligament  (Fig.  .^6.  G). 

Operation. — Incise  skin,  sujx'rficial  fascia,  and  fascia  lata.  E.xpose  the 
inner  edge  of  the  sartorius  and  retract  it  outward.  Beneath  this  muscle 
lies  the  rectus,  with  branches  of  the  anterior  crural  nene  in  close  relation — 
these  «re  to  he  drawn  outward.  The  trunk  of  the  common  femoral  will 
then  he  exposed,  with  the  profunda  coming  off  from  its  postero  external 
aspect,  and  running  outward  and  downward,  with  the  external  circumflex 
arising  from  it  and  passing  under  the  rectus.  The  artery  is  then  freed  and 
the  ligature  passed. 


LIGATION  OF  SUPERFIQAL  FEMORAL 

AT  APEX  OF  SCARPA'S  TRIANGLi:. 

Position. — Same  as  for  ligation  of  common  femoral  at  base  of  Scarpa's 
triangle- 
Landmarks.— Line  of  arter)\ 

Incision. — About  7.5  cm.  (3  inches)  in  length,  in  tine  of  artery — with  its 
center  over  apex  of  Scarpa's  triangle,  that  is,  about  7.5  cm.  (3  inches)  below 
Poupart's  ligament  (Fig.  36,  H). 

Operation.— Incise  skin  and  superficial  fascia.  Draw  aside,  or  ligate, 
branches  of  internal  saphenous  vein  (Fig.  .^8).  Divide  fascia  lata.  Identify 
inner  margin  of  sartorius  (fibers  running  <lownward  and  inwarc})  and  retract 
outtiard.  Open  up  the  groove  between  the  sartorius  and  adductor  longus 
(fibers  of  latter  running  directly  downward,  or  downward  and  outward)  and 
retract  the  adductor  longus  internally,  if  nece.ssarv.  The  internal  cutaneous 
nerve  and  long  saphenous  nerve  are  encountered  anterior  to  the  arter>'.  and 
are  to  he  displaced  to  one  side,  dearly  identify  the  femoral  sheath  and 
incise — guarding  the  femoral  vein,  which  lie^  posteriorly  and  internally  to 
the  arterv'.     Pass  the  needle  from  the  vein. 

Collateral  Circulation,— External  circumflex;  with  lower  muscular 
branches  of  femoral,  anaslomotica  magna,  superior  articular  of  popliteal, 
:ind  anterior  tibial  recurrent.  Perforating  and  terminating  of  profunda, 
with   muscular  branches  of  femoral  and  muscular  and   superior  articular 
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Fijj.  3S.— Lir.ATioN  OF  Right  Frmorai.  at  Apkx  of  Scarpa's  Trianclb  :— A,  Sartorius;  B. 
Adductor  Ioiikus;  C.  Femoral  artery  and  muscular  branches,  with  its  sheath  incised  and  retracted; 
D,  Femoral  vein  ;  K,  Branch  of  internal  saphenous  vein  ;  F,  Long  saphenous  nerve;  G,  Internal  cuta- 
neous ner\e. 

branches  of  popliteal.     Comes  nervi  ischiadici;  with  perforating  of  profunda 
and  articular  of  popliteal. 


LIGATION  OF  SUPERFIQAL  FEMORAL 

IN  UrNTERS  CANAL. 

Position. — Same  as  for  common  femoral  at  base  of  triangle. 

Landmarks. — Line  of  arter\'. 

Incision. — From  7.5  to  9  cm.  (3  to  3^  inches),  in  line  of  artery' — over 
middle  third  of  thigh  (Fig.  36,  I). 

Operation. — Incise  skin  and  superficial  fascia.  The  anterior  branch  of 
the  internal  cutaneous  nerve,  to  the  outer  side,  and  the  long  saphenous  vein» 
to  the  inner  side,  are  likely  to  be  encountered.  Divide  the  fascia  lata.  Ex- 
pose the  outer  edge  of  the  sartorius  (its  fibers  running  downward  and  inward) 
and  retract  inward  from  its  position  over  the  roof  of  Hunter's  canal.  Hunter's 
canal  is  thereby  exposed  in  the  inter\al  between  the  vastus  intemus  and  the 
adductor  magnus  (the  fibers  of  the  latter  running  obliquely  downward  and 
outward).  I'he  nerve  to  the  vastus  intemus  may  be  here  exposed.  Incise 
the  roof  of  the  canal,  when  the  internal  saphenous  nerve  is  found  between 
the  aponeurotic  roof  and  the  sheath  of  the  vessels,  running  from  without 
inward.     Open  the  sheath  and  pass  the  needle  from  the  vein. 


SURGICAL  ANATOMY  OF  POri.ITFAI.  ARTFRV. 
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Comment. —  Guard  against  taking 
ihe  vastus  intemus  for  the  sarlorius — 
the  fibers  of  the  former  running  down- 
ward and  outward. 

Collateral  Circulation. — Same  as 
for  the  supertitial  femoral  at  the  apex  of 
Scarpa's  triangle. 


SURGICAL  ANATOMY  OF  POPLITEAL 
ARTERY. 

Description. — Continuation  of   fem- 
oraL     Extends    from  aponeurotic    oj>en 
ing  in  adductor  magnus,  at  junction  of 
middle  and  lower  thirds  of  thigh,  down 
ward  and  outward  through  the  impHteal 
space  to  its  center  behind  the  knee-joint 
— thence  vertically  downward  to  the  in 
ferior  border  of  the  pof>litfu.s  muscle,  op 
posite  the  lower  border  <jf  the  tubercle  of 
the  tibia,  where  it  <livides  into  anterior 
and  posterior  tibial  arteries. 

Relations.— Anteriorly :  (from  above 
»wnward)  popliteal    surface   of  femur; 
erior    ligament    of    knee;     posterior 
articular  surface  of  tibia;  po[>lileus  mus 
cic.      Posteriorly:    (above)    semimem 
bmnovus;  (center)  skin,  superlaial  fascia, 
deep  fascia;  (below)  internal  head  of  gas- 
iTtcnemius,  aponeurotic  arch  of  s<^)leus. 
PcipUteal  vein  lies  behind  arter\-  through 
out   its  course,  crossing  obliquely   from 
outer  to  inner  side,  and  may  be  double 
below.     Internal  popliteal  nerve  lies  be- 
nd arxery  and    vein  (immediately  pos 
ior  to  latter),  crossing  the  vessels  ob 
Iqucly   at    their    center,    from    outer   to 
inner  side.      Externally:    (above)    ex 
condyle,  biceps,  internal  popliteal 
e;    (below)  outer    head    of    gaslroc 
ncmius,  plantaris.     Internally  :   (above) 
semimembranosus;    (below)    inner   head 
of  gastro<*nrmius,  internal  popliteal  ner\'e. 
Branches.  —  Cutaneous;      muscular 
(sufH-rior  mustular,  inferior  muscular  or 
^urah;  articular  (suf>erior  external  arlic 
ubr    «;uperior  internal  articular,  inferior 
r  rticular,  inferior  internal  artic- 

ui  j'js  articular);  terminal  (jM^sle- 

rior  tihul.  anterior  tibial). 


POSIKHIOK     TlHlAL,    ANl»    PllKOMKAI.    Alt- 

TEKits  —  A,  Outer   t»otiIer    uf   scinimctri' 

hnHiK^us  int  juiivlioii  uf  iiiitldk- Hint  lowvr 

Iliii>h   <•(    tliixlO  :    B,  MiiMk-   uf    |Mj|»1iilcHl 

spiK>.- .  <-' ,  Outer  of  iK>itlt:nur  »siH-t»  of  fcjf 

on    \v\x\     vkilh   Itbiul    lubvitlc;     I).    IViiiit 

ttittlwM)-  Ijclwrcti  cc»tivextty  nf  heel  »rn\  tip 

of  iiili-rnal  tnallc<»li«;  E,  M»<l-pciinl  between 

outer  bonier  i>(    lentlo  At  hitl(s  ,\Uf\  tip  of 

e!»lerii.il  malleolus;  F,  Im  l^li.n  lor  (.npliicul 

'  IiiikJ  ;  G.  Same,  hi  lower  pnn  of   [•ripliK'Al  .^|iiicc( 

'  .  ill  its  tniiMIe  tliint :  J.  Saiiir.  In  its  lower  third ; 

jx  pcruttcul  ill  iniiJdlc  uf  leg. 


lOO  OPERATIONS  UPON  THE  ARTERIES. 

Line  of  Artery. — From  outer  border  of  semimembranosus  (at  junction 
of  middle  and  lower  thirds  of  thigh)  obliquely  down  to  middle  of  popliteal 
space,  directly  posterior  to  the  knee-joint  (for  upper  part  of  artery);  and 
from  mid-point  of  popliteal  space  vertically  down  to  level  of  lower  border  of 
tubercle  of  tibia  (for  lower  part  of  artery).     (Fig.  39,  A,  B,  C.) 

Sites  of  Ligation .^M ay  be  ligated  either  in  its  upper  part  or  lower 
part— the  artery  being  tied  with  difficulty  in  its  middle,  owing  to  its  depth 
and  relations  (Figs.  36  and  39). 

Indications  for  Ligation. — Rare,  other  than  wounds  and  aneurism — 
the  superficial  femoral  usually  being  ligated  instead. 


LIGATION  OF  POPLITEAL  ARTERY  IN  UPPER  PART  OF  POPLITEAL 

SPACE 

FROM    BRHIND. 

Position. — Patient  as  nearly  prone  as  feasible,  resting  on  side  of  shoulder 
and  chest,  with  limb  extended.  Surgeon  to  outer  side  of  left  limb,  cutting 
downward;  and  to  outer  side  of  right  limb,  cutting  upward  (or  inside  of 
right  limb,  cutting  downward). 

Landmarks. — Line  of  artery  and  upper  boundaries  of  popliteal  space. 

Incision. — About  9  cm.  (3^  inches)  in  length,  in  line  of  artery,  beginning 
at  outer  border  of  semimembranosus,  at  junction  of  middle  and  lower  thirds 
of  thigh,  and  passing  obliquely  downward  to  the  middle  of  the  popliteal 
space  (Fig.  39,  F). 

Operation. — Incise  skin  and  superficial  fascia.  Avoid  the  small  sciatic 
nerve.  Open  up  the  deep  fascia.  Retract  the  hamstring  muscles  to  the 
outer  and  inner  sides.  The  popliteal  nerve  is  first  encountered  crossing  from 
the  outer  to  the  inner  side — the  popliteal  vein  crossing  similarly.  Displace 
these  structures  laterally— when  the  arter>'  is  found,  generally  lying  in  fatty 
areolar  tissue. 

Collateral  Circulation. — Where  the  ligation  is  between  the  superior 
and  inferior  articular  arteries;— anaslomotica  magna,  superior  external  and 
internal  articular,  descending  branch  of  external  circumflex,  above;  with  in- 
ferior external  and  inlcrnal  articular  and  anterior  tibial  recurrent  (also,  possibly, 
{posterior  tibial  recurrent  and  suj^erior  fibular  of  anterior  recurrent),  below. 


LIGATION  OF  POPLITEAL  ARTERY  IN  UPPER  PART  OF  POPLITEAL 

SPACE 

FROM    INNI  R   SUM-:  OF   THU.H-JORERTS  OPERATION. 

Position.— Patient  supine;  thigh  slightly  flexed;  fully  abducted  and 
rotated  luilwanl:  knee  at  a  rit^ht  angle  and  resting  on  external  aspect.  Surgeon 
on  outside,  cutting  dmvnward  on  right,  upward  on  left  (or  may  stand  on 
inner  side  of  left  and  cut  downward^. 

Landmarks.  -Tendon  of  adductor  magnus. 

Incision.— Alnnit  7.5  cm.  (3  inches'^  in  length,  beginning  opposite  the 
junction  o\  middle  anii  lower  thirds  of  thigh,  and  ninning  parallel  with  and 
immoviiatoly  iK^sierior  to  the  tendon  of  the  adductor  magnus  (which  is  inserted 
into  the  aiiducior  tubercle  on  the  internal  condyle  of  the  femur).     (Fig.  36,  J.) 

Operation.-  Incise  skin  anii  suiH'rficial  fascia.  Avoid  anterior  branch 
of  internal  cuiane\^us  nene   ^Fig.  40).     Divide  deep  fascia.     Expose  the 


LIGATION  OF  I'Or[.lTEAL  ARTERV. 


lOI 


anterior  edge  of  the  sartorius  and  retract  it  backward,  together  with  the 

internal  saphenous  vein,  if  in  view  {the  internal  saphenous  nerve  being  beneath 

the  sartorius.  out  of  view).     Having  ihornughly  divided  the  deep  fascia   the 

.adductor  magnus  tendon  is  identified  and  drawn  forward— then  the  scmi- 


riif.  40— I.iGAnoM  ov  VvpfLK  Part  ov  Riciit  I'oplitral  vbom  Inner  Sidh  op  Thigh  :— A. 
AnlciKtf  tvr^nrh  oi  iMicm.il  (■ut.-iiiroii»  nrrvt*;  B.  Iiitcrtuil  >npheiinus  vein ;  r.  Sartorius  Uls  anterior 
_^0»<l«:t  '  ■         l>,  liitcnia!  sapheiiniis  ht;r\e  oiiaiDly  under  sartorius, out  of  si^ht) ;  E. 

~  vriuflyu    I,  Srminii'iubraiuisu*.  (drawn    po^icriorly  I ;    G,   Popliteal 

i1«ti  'NA  and  cxlctiial  t<.>  unci y). 

ani^u--  !•>  identifierl  and  <lrawn  backward — and  the  artery  is  then 
^il  Ixjlween  these  two  structures,  near  the  bone  and  in  considerable 
fnity  areolar  tissue.  Both  popliteal  vein  and  nerve  He  on  a  plane  posterior 
10  the  artery,  and  arc  generally  not  brought  to  view. 


UGATION  OF  POPLITEAL  ARTERY  IN  LOVER  PART  OF  POPLITEAL 

SPACE 

BY  POSTERIOR  MFOIAX  INCISION. 

Position. — As  for  ligation  in  the  upper  part  of  the  space. 

Landmarks.— Boundaries  of  the  popliteal  space  (the  biceps  above,  and 
thr  )>lantaris  and  outer  head  of  gastrocnemius  below,  forming  the  outer 
f  —and  the  semimembranosus  and  semitendinosus  above,  and  the 

d  of  the  gastrocnemius  below,  forming  the  inner  boundary). 
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Incision. — About  9  cm.  (3^  inches)  in  length,  beginning  at  the  middle 
of  the  popliteal  space  (on  a  level  with  the  knee-joint)  and  passing  downward 
between  the  two  heads  of  the  gastrocnemius  (Fig.  39,  G). 

Operation. — Incise  skin  and  superficial  fascia.  Avoid  the  external 
saphenous  vein  and  external  saphenous  ner\'e  in  the  outer  aspect  of  the 
wound,  or  the  communicans  poplitei  ner\'e  which  helps  form  the  external 
saphenous  nerve  (Fig.  41).  Divide  the  deep  fascia.  Expose  the  inner  and 
outer  heads  of  the  gastrocnemius,  with  the  sural  arteries  going  to  them — 
and  retract  these  and  the  planlaris  muscle  to  their  respective  sides.  Muscular 
branches  of  the  internal  popliteal  nerve  may  be  met  with  here,  and  maybe 


F'tg.  41— Lir.ATios  OK  Right  Popi.itkal  at  Lower  Part  of  Popliteal  Space:— A.  Inner 
head  of  past  roiiieiii  ins  (retracU-tl  inward);  B,  OuttT  head  of  gastrocnemius  (drawn  outward);  C, 
Plaiituris;  I),  External  sa|ihenuus  vein  ;  K,  Communicans  poplitei  nerve;  K,  Internal  popliteal  ner\'e 
(diawn  inward) ;  G,  Popliteal  vein  (drawn  inward)  ;  H,  Popliteal  artery  and  muscular  branches;  I, 
Popliteus  muscle. 


the  posterior  tibial  nerve.  The  external  saphenous  vein  is  the  guide  to  the 
popliteal  vessels.  The  internal  popliteal  nerve  is  found  most  superficial  of 
the  three  important  structures — the  popliteal  vein  next  (both  crossing  to  the 
inner  side,  toward  which  side  they  are  further  retracted) — and  the  artery 
deepest  of  all,  near  the  bone  and  in  much  fatty  areolar  tissue.  The  needle 
is  passed  from  the  side  of  the  vein,  flexure  of  the  knee  aiding  during  this 
stage. 

Comment. — A  continuation  upward  of  the  above  incision  would  amount 
to  ligation  of  the  popliteal  artery  in  the  middle  of  the  popliteal  space. 


SURGICAL  ANATOMY  OF  ANTERIOR  TIBIAL  ARTERV. 
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Collateral  Circulation.— If  the  artery  be  ligated  between  the  superior 

and  inferior  articubr  branches,  the 
collateral  anastomosis  would  be  the 
sacne  as  after  the  above  operation. 


SURGICAL  ANATOMY  OF  ANTERIOR 
TIBLAL  ARTERY. 

Description. — The  smaller  bifur 
cation  of  f»oplileat  artery,  at  lower 
border  of  popliteus  muscle,  passing 
thence  forward  between  the  two  heads 
of  tibialis  f>osticus.  through  apunure 
in  upper  part  of  interosseous  mem- 
brane. l)etween  tibia  and  fibula,  to 
deep  part  of  front  of  leg — descending, 
at  first,  on  anterior  surface  of  inferos 
<«ous  membrane,  then  on  ihe  tibia, 
and  finally  onto  front  of  ankle  joinl, 
l>^nealh  anterior  annular  ligament, 
where  it  becomes  dorsalis  pedis.  It 
is  accompanied  by  two  vena*  comiles. 
The  anterior  tibial  ner\e  accompanies 
its  lower  three-fourths,  lying  upon  its 
fibular  side,  though  partly  overlapping 
it  in  middle  of  leg. 

Relations.  —  Anteriorly  :     skin, 
rsuperficial  fascia;  deep  fascia;  anterior 
ihial   nerve  (at  middle);   tibialis  an- 
licus    (above);   extensor    longus    digi- 
>rum  (above);  extensor  proprius  [>oJ- 
licis  (below) ;  anterior  annular  ligament 
(IktIow).     Posteriorly :      interosseous 
membrane   (upper    two  thirds);    tibia 
and  ankle-joint  (lower  one -third).    Ex- 
ternally :  anterior  tibial  nerve  (above 
and  below) ;  extensor  longus  digitorum 
Wupper  third);   extensor  proprius  pol- 

h  (middle  third).     Internally :  tibi- 
_         anticus    (upper  two  thirds);    ex 
tensor  proprius  pollicis  (crosses  lower 
part  of  arter>'). 

Branches.— Posterior  liliial  recur 
rent,  suf>erior  fibular  (sometimes),  an- 
terior tibial  recurrent,  muscular,  in- 
ternal malleolar,  external  malleolar. 

Line  of  Artery.— From  inner  side 

head  of  fibula,  to  center  of  line  be 
the     malleoli — (according     to 
iocher.    from    midway   between   ex 
Ftrmal    surface  of   head  of  fibula  and 
center  of  tubercle  of  tibia,  to  the  same  point  below).    The  artery  passes 


FiR.    4J.— Incisions    pou    Ligation    or 

ANTKHIOIt     TlHIAl     AND    DoKSAI  «5    PKDIS    AH- 

TKMKs.  —A,  liKisjoii  for  upprrdiirdol  aiitcriur 
libtitl ,  B.  Kur  miildlc  ihinl  >>(  Atilcriur  litfttil; 
C,  l*or  lower  tliirU  oj  aiileriur  tibia);  D,  For 
diiTihaUs  peilis  jusl  IjcIow  aitklc-juitit ;  li.,  For 
duTSRtis  pcdJH  in  fin»t  i?)lcro**i-ous  sjwcc ;  f. 
Inner  side  oi  head  uf  fibula;  C.  Mid- point  be- 
tween two  mallet^ilL 
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through  the  interosseous  membrane  about  3  cm.  {i\  inches)  below  the  level 
of  the  head  of  the  fibula. 

Indications  for  Ligation. — Wounds  (of  anterior  tibial  or  in  foot): 
aneurism. 

Sites  of  Ligation. — Upper  and  middle  thirds — rarely,  except  in  wounds. 
Lower  third — most  frequent  site.     (Fig.  42.) 


LIGATION  OF  ANTERIOR  TIBLAL 

IX   ITS  UPPER  THIRD. 

Position. — Patient  supine;  leg  extended  and  rotated  inward.  Surgeon 
on  outer  side  (cutting  from  alx)ve  downward,  on  the  right — and  vice  versa). 

Landmarks. — Line  of  artery. 

Incision. — About  7.5  cm.  (3  inches)  in  length,  in  line  of  artery — beginning 
about  2.5  cm.  (i  inch)  below  head  of  fibula  (Fig.  42,  A). 


Fijj.  43— Li<;ation  ok  Uppkr  Third  of  Right  Antkrior  Tibial:— A.  Tibialis  amicus  muscle; 
B,  Exteiivjt  cmnmimis  dlKitoi  urn  ;  C,  Anterior  tibial  artery  and  branches.  U,  L),  Anterior  tibial  veiw 
comilcs;  K.  Anterior  tibial  nerve  ;  F,  Branch  ot  internal  saplienuuh  vein  ;  G,  Interosseous  membrane. 

Operation. — Incise  skin,  superficial  fascia,  and  deep  fascia.  Define  the 
gap  between  tibialis  amicus,  internally,  and  extensor  longus  digitorum, 
externally,  and  retract  these  structures  to  their  respective  sides  (Fig.  43). 
Open  up  this  interval — flexing  the  foot  to  relax  the  parts.  Aim  to  reach  the 
external  aspect  of  the  tibia,  covered  by  the  tibialis  anticus,  and,  when  reached. 
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follow  down  to  the  interosseous  membrane,  upon  which  the  artery  will  be 
found.  Twovensecomites  lie  in  very  close  contact, in  front  of  and  behind  the 
artery.  The  anterior  tibial  nerve  may  not  )et  have  reached  the  outer  side 
i>f  the  artery.  If  the  vense  comites  be  not  separable,  include  them  in  the 
ligature. 

Comment.— The  interval  between  the  tibialis  anticus  and  extensor 
longus  digitorum  is  the  key  to  the  situation ,  and  is  rather  hard  to  find.  The 
outer  edge  of  the  tibialis  anticus  often  overlaps  the  exiensfir  longus  digitorum. 
And  also  one  may  get  into  the  septum  between  the  extensor  longus  rligiturum 
and  peroneus  lonpus  and  work  down  toward  the  hbub,  Guides  to  the 
pro|»er  intermuscular  gap,  accessory  to  the  sensation  of  touch,  are  the  "white 
line"  (sometimes  visible)  and  a  small  arter}*  leading  to  the  anterior  tibial. 


LIGATION  OF  ANTERIOR  TIBIAL 

IN  ITS  MIDDLE  THIRD. 

Position— Landmarks. — As  for  ligation  of  the  upper  third. 

Incision. — .AJMiut  7.5  cm.  (3  inches)  in  length,  in  line  of  arten.-.  with  its 
center  over  the  center  of  the  leg  (Fip.  42,  B). 

Operation. —Incise  skin,  superficial  and  deep  fascia.  Recognize  the 
interval  between  the  tibialis  anticus  (its  outer  eilj^e  still  muscular)  internally— 
and  the  extensor  longus  digilnrum  (its  inner  edge  tendinous)  externally.  A 
yellow  fatty  line  may  sometimes  indicate  the  interval.  Open  up  this  interval, 
flexing  the  foot.  Retract  these  muscles  to  their  own  sides  — and,  deeper  in 
the  wound,  also  retract  the  extensor  proprius  pollicis  to  the  outer  side.  Fl»11ow 
down  the  gap  toward  the  tibia  (and  not  the  gap  between  the  e.vtensor  longus 
digilurum  and  extensor  proprius  pollicis).  The  anicrior  libial  nerve  will  be 
found  slightly  overlapping  the  artery — draw  it  outward.  The  artery  will  be 
found  on  the  interosseous  membrane,  under  cover  of  the  muscular  fibers 
I  of  the  tibialis  anticus,  with  the  extens^jr  proprius  poOicis  on  its  outer  side. 
The  vena*  comites  are  separated  with  difficulty,  and,  if  so,  may  be  included 
in  the  ligature. 


LIGATION  OF  ANTERIOR  TIBIAL 

IN  ITS  l.nWEK  TEIIRH 

Position. — As  for  ligation  of  the  upper  third — without  the  inward  rola- 
of  the  foot. 

Landmarks.— Line  of  artery. 

Incision. — From  5  to  7.5  cm.  (2  to  3  inches)  in  length,  with  center  over 
center  of  lower  thinl  of  leg  (Fig.  42,  C). 

Operation. — Incise  skin  and  fascia.  Clearly  identify  tendon  of  tibialis 
antirus.  Divide  the  upyx^r  part  of  the  superior  band  of  the  anterior  annuhvr 
ligament  in  the  line  of  the  wound  (Fig.  44).  Demonstrate  the  interval  be- 
tween the  tendon  of  the  tibialis  anticus  and  tendon  of  the  extensor  proprius 
pollicis  — fle.xing  the  fiM»t  and  retracting  these  tendons  to  their  own  sides. 
The  anterior  tibial  arter}'  will  be  found  between  them,  lying  upon  the  anterior 
aspect  of  the  tibia  and  held  down  by  fatty  areolar  tissue — accompanied  by 
Iwo  vciuc  comites,  and  with  the  anterior  tibial  nerve  on  the  outer  side.  Pass 
,,0irQi99dle  from  the  nerve.     In  closing  the  wound,  suture  the  anterior  annular 
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Comment. — If  the  artery  were  ligated  after  passing  beneath  the  obliquely 
crossing  extensor  proprius  pollicis,  it  would  then  have  the  tendon  of  the 
extensor  proprius  pollicis  to  its  inner  side  and  the  innermost  tendon  of  the 
extensor  longus  digitorum  to  its  outer  side. 

Collateral  Circulation. — (When  ligated  below  the  malleolar  branches.) 
External  malleolar  of  anterior  tibial,  with  anterior  peroneal  of  peroneal  and 


Fig.  44.— Ligation  of  Lowhr  Third  of  Right  Antkrior  Tibial  :— A,  Tendon  of  tibialis 
anticus,  retracted  inwatil ;  B.  Extensor  proprius  hallucis,  retracted  outward;  C.  Extensor  longus 
digitorum  ;  D.  Aiuiular  ligament ;  K,  Anterior  tibial  artery  and  branches ;  K,  F,  Anterior  tibial  \  ense 
coniites;  G.  Anterior  tibial  ner>-e;  H,  Inner  branch  of  musculocutaneous  nerve;  I,  Branch  of 
internal  saphenous  vein. 


with  calcaneal  of  posterior  peroneal.  Internal  malleolar  of  anterior  tibial, 
with  internal  malleolar  of  posterior  tibial.  Dorsalis  pedis  and  branches, 
with  internal  plantar  of  posterior  tibial,  with  external  plantar  of  posterior 
tibial,  with  anterior  peroneal  of  peroneal,  and  with  calcaneal  of  posterior 
peroneal.  Muscular  branches  of  anterior  tibial  anastomosing  through  the 
interosseous  membrane  with  muscular  branches  of  posterior  tibial. 


SURGICAL  ANATOMY  OF  DORSALIS  PEDIS  (OF  ANTERIOR  TIBIAL). 

Description. — Continuation  of  anterior  tibial — extending  from  bend  of 
ankle  along  tibial  side  of  foot  to  apex  of  first  inter  metatarsal  space — passing 
into  sole  (as  communicating  artery)  between  two  heads  of  first  dorsal  inter- 
osseous. The  anterior  tibial  nerve  lies  upon  its  outer  side.  The  arter}-  is 
accompanied  by  two  xenx  comites. 

Relations. — Anteriorly:  Skin,  superficial  fascia;  deep  fascia;  anterior 
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annular  ligament;  extensor  longus  pollicis;  innermost  tendon  of  extensor 
brens  dipitonjm.  Posteriorly  :  (frum  aljiJve  downward)  Astragalus;  scaph- 
oid; internal  cuneiform;  ligament  uf  first  and  st'toncl  metacarpals.  Ex- 
tenudly :  Innermost  tendon  of  extensor  lonj^us  dlgitorum  (above);  innermost 

I  tendon   of  extensor  brevis  digitorum   (below);  anterior  tibia!   nerve.     In- 
ternally :  Extensor  longus  poHicis. 
Branches. — Tarsal:  metatarsal;  dorsalis  hallucis;  communicating  (plantar 
digitil). 
Line  of  Artery, — From  center  of  line  connecting  two  malleoli,  to  proximal 
end  of  first  nietatars;d  space. 
Indications  for  Ligation. — Rare— wounds,  aneurism. 
Sites  of  Ligation.— At  ankle-joint   (involves  cutting  anterior  annular 
ligament);  below  ankle-joint  (general  site);  at  first  interosseous  space  (Fig.  42). 


LIGATION  OF  DORSALIS  PEDIS 

jrsr  hi.ntw  anklf  j«mm. 


Position. — Patient  supine;  fool  resting  on  heel  and  e.xtended.  Surgeon 
below  ftjot.  on  either  side,  culling  downward  (or  on  outer  side  of  both  limbs, 
cutting  downward  on  right,  and  upward  on  left).     AssisUinl  steadies  foot. 

Landmarks. — Line  of  artery. 


W|fr  t^.— I^H!A*no?«  nr  KtL.Mr  D0RSAL.1S  PBOtsJitsT  uklow  Anklk-joint '— a.  A,  Branches  of 
vein;  II,  lnlcni.al  branch  of  musruliK'ttlitficnus  nctve  utul  ti^  <livi»iotts  ;  C.  Tendon 
Italtucis;  D.  liMur  Iciulun  <>(  iWxor  tonnus  dmilorum  ;  K,  Inner  Icnciou  o(  evtctt- 
Mii;   K,  lHjr<Htlis  |K-ilii.  arttrj- ;  G,  \\-n;t  loiMttc*  ol  dursal)&  pvU Is  artery  ;  il.Anlt:- 
rtoi  tibwi  tMEjvci  1,  Annular  ItKament. 


Incision.— From  3.5  to  5  cm.  (i  to  2  in,),  in  line  of  artery,  passing  from 
lower  border  of  anterior  annular  ligament— between  tendon  of  extensor 
pollicis  and  inner  tendon  of  extensor  longus  digitorum  (Fig.  42,  D), 


io8  OPERATIONS  UPON  THE  ARTERIES. 

Operation. — Incise  skin  and  superficial  fascia.  Tributaries  of  internal 
saphenous  vein  and  the  internal  branch  of  the  musculocutaneous  nerve  lie 
in  the  line  of  incision  (Fig.  45).  Open  up  the  deep  fascia  between  the  tendon 
of  the  extensor  proprius  polUcis  and  innermost  tendon  of  flexor  longus  digitorum 
— when  the  artery  will  be  found  upon  the  tarsal  ligaments.  The  anterior 
tibial  nerve  lies  upon  its  fibular  side — two  vense  comites  accompanying  the 
artery.     Avoid  opening  the  tendon  sheaths. 

Comment. — When  the  artery  is  tied  at  the  base  of  the  first  interosseous 
space,  an  incision  is  made  from  the  apex  of  the  first  interosseous  space,  passing 
down  between  the  first  and  second  metatarsals.  The  artery  is  found  emerging 
from  under  the  innermost  tendon  of  the  extensor  brevis  digitorum,  which 
is  retracted  inward. 


SURGICAL  ANATOMY  OF  POSTERIOR  TIBIAL  ARTERY. 

Description. — Larger  and  more  direct  division  of  popliteal  artery — 
extending  from  lower  border  of  popliteus  muscle  (on  level  with  lower  border 
of  tubercle  of  tibia),  down  tibial  side  of  back  of  leg,  between  superficial  and 
deep  muscles,  to  middle  of  fossa  between  tip  of  internal  malleolus  and  os 
calcis — and  dividing,  under  abductor  hallucis,  into  internal  and  external 
plantar  branches.  It  arises  midway  between  tibia  and  fibula,  covered  by 
the  superficial  muscles — lower  down  it  lies  behind  the  tibia — and  at  its  lower 
third  it  is  covered  by  only  skin  and  fascia,  and  then  passes  beneath  the  internal 
annular  ligament.  It  is  accompanied  by  two  vena;  comites.  The  posterior 
tibial  nerve  crosses  the  artery,  from  the  inner  to  outer  side,  about  2.5  to  4 
cm.  (i  to  I J  inches)  below  inferior  border  of  popliteus,  and  runs  thence  along 
its  fibular  aspect. 

Relations. — Anteriorly:  (From  above  downward)  tibialis  posticus; 
flexor  longus  digitorum;  tibia;  internal  lateral  ligament  of  ankle-joint.  Pos- 
teriorly: Skin;  su[)erficial  fascia;  gastrocnemius;  soleus;  deep  intermuscular 
(transverse)  fascia  binding  artery  to  underlying  muscles;  posterior  tibial 
nerve  (crossing  from  inner  to  outer  side  above,  and  then  running  riong  fibular 
side).  In  lower  third,  covered  only  by  skin  and  fascia.  Externally :  Poste- 
rior tibial  nerve  (lower  three-fourths) ;  vena  comes.  Internally :  Posterior 
tibial  nerve  (upper  one-fourth) ;  vena  comes.  At  Ankle-joint :  Posterior 
tibial  artery  lies  under  internal  annular  ligament  and  abductor  hallucis — 
resting  upon  internal  lateral  ligament  of  ankle — having  tibialis  posticus  and 
flexor  longus  digitorum  in  front — and  posterior  tibial  nerve  and  flexor  longus 
hallucis  behind  and  externally. 

Branches. — Peroneal,  muscular,  medullary,  cutaneous,  communicating, 
internal  malleolar,  internal  calcaneal,  external  plantar,  internal  plantar. 

Line  of  Artery. — Lower  half — line  from  a  point  5  cm.  (2  inches)  below 
center  of  popliteal  space,  to  midway  between  tip  of  internal  malleolus  and 
center  of  convexity  of  heel.  Upper  half — forms  a  slight  curve  inward  from 
this  line. 

Indications  for  Ligation.— Wounds;  aneurisms. 

Sites  of  Ligation. — Upj>er  third — not  frequent — difficult  because  of 
depth.  Middle  third —same.  Lower  third — most  usual  site.  Behind  ankle 
— also  common.     (Fig.  39,  K.) 


liGAilUN  UV  PUSriiRIOR  TIUIAL, 
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LIGATION  OF  POSTERIOR  TIBIAL 

IN  ITS  L'PPER  THIRD-ABOVE  ORIGIN  OF  f'KKONIi.AL  BRANCH 

Position. — As  for  Lgation  of  lower  part  of  popliteal  artery  (page  loi). 

Landmarks. — Popliteal  boundaries  (page  loi);  head  of  fibula. 

Incision. — Begins  in  popliteal  space,  on  level  with  head  of  fibula,  and 
passes  directly  down  the  middle  line  for  about  7.5  cm.  (3  inches)  (Fig.  39,  H), 

Operation. — Incise  skin,  superficial  fascia,  avoiding  external  saphenous 
vein  and  nerve.  Divide  deep  fascia,  exposing  two  heads  of  ga.strocncmius. 
Incise  their  connecting  rapho  freely  and  separate  them  fully,  avoiding  their 
nerves  and  vessels  as  much  as  possible.  Kxposc  the  upper  border  of  the 
soleus  beneath  the  external  head  of  the  gastrocnemius.  Retract  the  plantaris 
(found  between  the  outer  head  of  the  gastrocnemius  and  soleus).  The 
lower  border  of  the  poplileus.  opjxjsite  which  the  y>osterior  tibial  nerve  begins, 
about  corresponds  with  the  upper  border  of  the  soleus — so  that  after  re- 
tracting the  internal  popliteal  nerve  and  vein  to  the  inner  side,  draw  the 
upper  border  of  the  soleus  downward  (or  nick  its  upper  border)  and  thus 
expose  the  bifurcation  of  the  popliteal  artery  into  anterior  tibial  (passing 
through  the  interosseous  membrane)  and  po.slerior  tibial  (descending  on 
the  deep  muscles).  Pass  the  needle  between  the  anterior  tibial  and  peroneal 
branches. 

Collateral  Circulation.— (When  ligated  between  the  bifurcation  and 
origin  of  the  peroneal.)  Peroneal  of  posterior  tibiaK  with  communicating 
and  muscular  branches  of  the  posterior  tibial;  external  calcaneal  of  peroneal, 
with  internal  calcaneal  of  external  plantar;  external  malleolar  of  anterior 
tibia\  with  external  plantar;  internal  malle<ilar  of  anterior  tibial,  with  internal 
malleolar  of  posterior  tibial;  dorsalis  pedis  antl  branches,  with  internal  and 
external  plantar. 


LIGATION  OF  POSTERIOR  TIBIAL 

IN  ITS  MIDDLE  THIRD 

Position. — Patient  supine;  knee  flexed;  leg  on  outer  side.  Surgeon  lo 
outer  side,  cutting  downward  on  right,  and  upward  on  left. 

Landmarks. — Inner  margin  of  tibia. 

Incision. — From  7.5  cm.  to  ro  cm.  (3  to  4  inches)  in  length,  placed 
parallel  with  and  2  cm.  (I  inch)  behind  the  inner  margin  of  the  tibia,  along 
il»  middle  third  (Fig.  39.  I). 

Operation. — Incise  skin  and  superficial  fascia.  .\vDid  internal  sap*henous 
vein  and  internal  saphenous  nerve  (Fig.  46).  Divide  the  deep  fascia.  The 
inner  edge  of  the  gastrocnemius  should  be  identified  here— and  retracted 
outward.  Having  gone  through  the  deep  fascia,  the  soleus  is  exposed,  and 
i%  to  be  dixided  along  its  attachment  to  the  tibia,  and  its  outer  part  retracted. 
The  transverse  intermuscular  fascia  (between  superficial  and  deep  muscles 
of  back  of  leg)  is  now  in  view,  and  is  inci.sed  in  the  axis  of  the  limb,  whereby 
he  tlr.xor  longus  digitorum  is  reached— and,  by  following  along  the  surface 

this  muscle  until  nearly  opposite  the  outer  border  of  the  tibia,  the  vena 
xinne*  interna,  posterior  tibial  arter>'.  vena  comes  externa,  and  posterior 
Ttibial  nerve  are  met  in  order,  lying  upon  the  tibialis  posticus,  or  lietween  it 
and  the  flc.tor  longus  digitorum.  Pass  the  needle  from  the  nerve,  including 
Jht  veo:e  comites  if  unavoidable — flexing  the  knee  and  fool  lo  relax  the 
itruclurcs. 


no  OPERATIONS  UPON  THE  ARTERIES. 

Comment. — The  knife  should  be  held  at  a  right  angle  to  the  surface 
of  the  muscle,  in  cutting  through  the  soleus,  pointing  toward  the  tibia  until 
the  transverse  fascia  is  reached — and  thereby  wandering  too  deeply,  or  in 
the  wTong  direction,  is  less  likely.    If  one  incise  too  near  the  tibia,  the  flexor 


FiR.  46.— Ligation  OF  Middlh  Third  of  Right  Postkrior  Tibial  :— A.  Internal  saphenous 
vein;  B,  Internal  saphenous  nerve;  C.  Soleus,  incised  vertically,  and  margins  of  incision  well 
retracted  ;  D.  Inner  N-irdcr  of  gastrocnemius  stronRly  retracte<l  outward;  E,  Transverse  intermuscu- 
lar fascia  ;  F,  F'lexor  lonjrus  diKilorum  ;  ("..Tibialis  jKisticus;  H,  Posterior  tibial  arterj- ;  1,  I,  Poste- 
rior tibial  veiiif  c<jmites  ;  J,  Posterior  tibial  ner\e. 

longus  digitorum  may  be  divided  and  the  interosseous  membrane  reached. 
While  incising  the  soleus,  do  not  mistake  its  central  membranous  tendon 
for  the  transverse  intermuscular  fascia.  The  arter\'  hes  about  3  cm.  {i\ 
inches)  external  to  the  inner  border  of  the  tibia. 


LIGATION  OF  POSTERIOR  TIBIAL 

IN  ITS  LOWKR  THIRD. 

Position.— As  for  the  middle  third. 

Landmarks.— Line  of  artery. 

Incision. — About  5  cm.  (2  inches)  in  length,  in  line  of  artery,  with  its 
center  over  the  lower  third  of  the  leg — which  should  fall  midway  between 
the  inner  border  of  the  tendo  Achillis  and  the  inner  border  of  the  tibia 
(Fig.  39,  J). 

Operation. — Incise  skin  and  superficial  fascia.  Divide  the  deep  fascia 
binding  down  the  flexor  tendons— when  the  artery  will  be  found  lying  be- 
tween the  flexor  longus  digitorum  and  flexor  longus  pollicis — the  posterior 


LlGATIOiN  OF  I^STERIOR  TIBIAL. 


Ill 


tibial  nen-e  lying  to  its  fibular  side^  with  the  venae  comites  surrounding  the 
arten- 

Comment. — If  the  incision  be  at  the  upper  part  of  the  Imver  third  of 
the  artery,  the  vessel  will  be  found  upon  the  flexor  longus  digitorum.  If 
the  incision  he  at  the  lower  part  of  the  lower  third,  the  upper  part  of  the 
internal  annular  ligament  must  be  cut. 


LIGATION  OF  POSTERIOR  TIBIAL 

BEHIND  INTERNAL  MALLEOLUS. 

Position. — As  for  ligation  of  the  lower  third. 

Landmarks.— Internal  malleolus. 

Incision. — About  5  cm.  (2  inches)  in  length,  placed  about  1.3  cm.  (X 
inch)  posterior  to  and  parallel  with  the  inner  malleolu.s  (Fig.  3Q.  K). 

Operation.^ Incise  skin  and  superficial  fascia — rluring  which  branches 
of  the  internal  saphenous  vein  are  encountered  (Fig,  47).  Expose  the  in- 
ternal annular  ligament  and  divide  it  over  the  vessels — the  artery  being  found 


Fil- 47— t.KiATioN  OF  Right  Postbrior  Tirjal  behind  Ister.vai  Malleoms  :— A.  Hnincli 
«4  htlentai  •i*|>h('mHi»  vein;    B.  Branch  of  ititertial  saphenous  nerve;  C,  Internal  annular  hganieiit 
tiactavdl:  U.  Tendon  nt  flrxor  lontcni^  halliiciA,  F.  Tendon  of  flexor  louKti^  dij^itorum  ;  F.  Tendon 
ileus;  G,  Pijitcriot  tibial  artery  ;  H,  H.  Poi>tcrior  tibial  vena- comites ;  1,  Poi^ierior  libiat 


.  the  intcn'al  between  the  flexor  longus  digilorum  and  flexor  longus  hallucis, 
Uttrroundrd  f)v  its  vena*  comites  and  with  the  ner\e  upon  its  fibular  side. 

Comment. — Keep  the  knife  pointed  toward   the  tibia,  in   making  the 
Indston.     .\void  of>ening  the  sheaths  of  the  tendons.     Behind  the  internal 
»nd  posterior  surface  of  the  tibia  are  four  compartments,  which, 
lip  of  malleolus  toward  heel,  are — first,  a  canal  in  the  annular 
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ligament  for  the  posterior  tibial  muscle  tendon — a  second  canal  for  the  flexor 
longus  digitorum  tendon — a  third  space  occupied  by  the  posterior  tibial 
artery,  its  venae  comites,  and  the  posterior  tibial  nerve — and  a  fourth  canal 
for  the  flexor  longus  hallucis. 


SURGICAL  ANATOMY  OF  PERONEAL  BRANCH  OF  POSTERIOR 
TIBIAL  ARTERY. 

Description. — Arises  from  posterior  tibial  about  2.5  cm.  (i  inch)  below 
inferior  border  of  popliteus — and  curves  (with  convexity  outward  and  upward) 
obliquely  outward  and  downward  to  fibula — descending  thence  close  to  inner 
border  of  fibula,  to  lower  third  of  leg,  where  the  anterior  peroneal  is  given  off 
(which  pierces  the  interosseous  membrane  to  front  of  leg) — thence  passes, 
as  posterior  peroneal,  to  inferior  tibiofibular  joint  and  external  malleolus. 
It  is  accompanied  by  two  venae  comites. 

Relations.— (From  origin  to  bifurcation.)  Anteriorly:  (from  above 
downward)  Tibialis  posticus;  fibrous  bed  between  origins  of  tibialis  posticus 
and  flexor  longus  hallucis.  Posteriorly :  (from  above  downward)  Soleus; 
flexor  longus  hallucis  (completing  fibrous  canal  of  artery). 

Branches. — Muscular,  nutrient,  anterior  peroneal,  communicating, 
posterior  peroneal,  external  calcanean. 

Line  of  Artery. — From  middle  of  popliteal  space,  on  level  of  lower 
border  of  tubercle  of  tibia,  arching  slightly  outward  and  then  downward 
along  inner  border  of  posterior  surface  of  fibula.  For  purposes  of  ligation, 
the  artery  is  represented  by  a  line  from  posterior  border  of  head  of  fibula 
to  point  midway  between  external  malleolus  and  outer  margin  of  tendo 
Achillis. 

Indications  for  Ligation.— Rare — except  for  wounds,  when  the  vessel 
is  cut  down  upon  at  the  point  wounded. 

Sites  of  Ligation. — Upper  part — rare,  owing  to  depth.  Middle — usual 
site  (Fig.  39). 


LIGATION   OF   PERONEAL   BRANCH   OF   POSTERIOR   TIBIAL 

IN  MIDDLE  OF  LKG. 

Position. — Patient  rests  on  shoulder  and  chest  of  opposite  side;  knee 
flexed;  leg  on  antero-internal  surface.  Surgeon  on  outer  side,  cutting  from 
below  on  right,  and  from  above  on  left. 

Landmarks. — External  border  of  fibula. 

Incision. — About  7.5  cm.  (3  inches)  in  length — parallel  with  and  just 
behind  external  border  of  fibula,  with  its  center  over  the  middle  of  the  leg — 
which  falls  behind  the  peronei  muscles  (Fig.  39,  L). 

Operation. — Incise  skin  and  superficial  fascia.  Branches  of  the  external 
saphenous  nerve  and  external  saphenous  vein  are  apt  to  be  encountered  here 
(Fig.  48).  F^xpose  the  .soleus  (which,  at  this  site,  no  longer  arises  from  the 
fibula)  and  retract  it  upward  and  inward  (incising  its  lower  fibers  if  any  be 
found  attached  to  the  fibula  at  this  height).  Divide  the  deep  fascia  behind 
the  peronei.  Expose  the  flexor  longus  hallucis  and  incise  through  its  thick- 
ness, close  to  the  fibula — until  the  fibrous  canal  of  which  it  forms  the  roof 


SURGICAL  ANATOMY  OF  THE  EXTERNAL  Pl^NTAR  ARTERY.    U3 


-LiCATioK  OF  Right  Peroneal  in  Middle  ok  Leg:— A.  Branch  of  external  «aph- 
B,  Krstnch  of  exltrnal  saphenous  vein;  C,  tlnstrocnemius,  rpiracled  inward;  D. 
S^»l«Mi«».  ruractetl  iiimnrtl  and  inward;  F.,  Pt-roiieus  loiigus ;  F,  Peroncus  lircvis  ;  <;,  Tibialis  jvisticus; 
11.  FlvAui  lijtiicu»  hnllucis.  iuci-scd.  sltowinif  root  oi  aponeurotic  caiml  «ucla!>iiij{  v«;$scb;  I,  Pcroi>«al 
»rl«3^- ;  J.  I'cmneal  %WMe  toniiles. 


is  reached.     Divide  the  aponeurotic  canal  and  expose  the  artery  lying  near 
the  fibula,  with  its  venzc  comites 


torn 
^       nen 

■       fifth 


SURGICAL    ANATOMY   OF   EXTERNAL   PLANTAR    BRANCH   OF   POS- 
TERIOR TIBIAL. 

Description.— Larger  of  two  terminal  branches  given  otT  by  posterior 
ibial  xl  inner  .inkle.     Passes  from  bcncaih  internal  annular  ligament,  obliquely 
tA  and  oulward  across  sole  of  fool  to  base  of  tifth  metatarsal — ihence 
curvrs  forward  and  inward  to  base  of  first  interosseous  space — where  it 
astomoses  with  communicating  branch  of  dorsalis  pedis,  to  form  phintar 
ch      Two  vena*  comites  accompany  the  artery. 
Relations.  —First  part  (from  inner  ankle-joint  to  base  of  fifth  meta- 
t;»rsali:  Rests  on  os  caicis;  flexor  accessorius;  Hexor  minimi  rligiti.     Covered 
t  superficial  fascia;  plantar  fascia;  abductor  hallucis;  flexor  brevis 

<i  1  and  abductor  minimi   digiti.     Lies  Ijetween — flexor  brevis  digi 

torum  and  ah<luctor  minimi  digiti.  Accompanied  by — external  plantar 
ntrvt  and  two  vena*  comites.  Second  part:  (Plantar  arch;  from  base  of 
fifth  metatarsal  to  proximal  end  of  first  interosseous  space.)  Rests  on — 
proximal  ends,  and  corresponding  interosseous  muscles,  of  second,  third, 
"  fourth  metatarsals.  Covered  by — skin;  superficial  fascia;  plantar  fascia; 
flexor  bre%'is  digitorum;  tendon  of  flexor  longus  digitorum;  lumbricales; 
branches  of  intennl  plantar  nerve;  adductor  hallucis. 
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Branches. — Muscular,  calcaneal,  cutaneous,  anastomotic,  articular,  pos- 
terior perforating,  digital. 

Line  of  Artery. — First  Part:  from  point  midway  between  tip  of  internal 
malleolus  and  great  tubercle  of  os  calcis,  to  base  of  fifth  metatarsal.  Second 
Part:— from  base  of  fifth  metatarsal,  to  posterior  part  of  ball  of  great  toe. 


-■;-n 


1-\k-  4«J.— In^iskjns  iok  I.k.aiion 
OI--  I'l.AMAK  Akikkii.s:— A.  IritisiMti  lt»r 
rxU-itial  plantar  in  solf  i>t'  toot;  U,  I'or 
inU-inal  planlar  in  M)1v  ot  toot;  <".  i-"t>i 
fxlt-i nal  ]>1antar  anli  at  bast.-  ot  Ur>\  in- 
lfro>sfoii«i  s|»a«f ;  I>.  H.ill  oi  lu-rl ;  K, 
Basi-  ot  ft)Uith  toe;  l-".  Hast-  of  fust  t<K*. 


l-'i^.    50.  — I.HJATION  OF  Kir.HT  RXTKRNAL  Pl.ANTAK 

IN  Sou-;  Oh  Imioi  :— A,  SujKTtjcial  fasria  ;  R.  AMiutor 
niinitni  <liKili ;  ('.  Flexor  brt'vis  (liKit<irum :  I>.  l)tt.-;> 
l>1,iiitar  t'.iscia;  K.  Kxternal  plantar  aitcry;  I-,  I- .  F.x- 
tviiial  plantar  wmv  cotKil«:s  ;  (>,  Kxtornal  planlar  ik-t\«-. 
iTlif  l<Mit  lu-rc  u-sls  u|»oii  ihf  li>cs.  the  revtrisc  ot  the 
position  in  l-'i^-  4'>.  wlicrc  it  rests  u|K>n  the  hwl.) 


Indications  for  Ligation.— Wounds  and  aneurisms. 
Sites  of  Ligation.— At  origin— more  frequent  site.     In  the  sole.    Plantar 
arch- rare.     (Fig.  49,  A,  C.) 


LIGATION  OF  EXTERNAL  PLANTAR 

AT  ORIC.IN. 

Position. — As  for  the  posterior  ti])ial  at  the  ankle. 

Landmarks. — Sustentaculum  tali. 

Incision. — Begins  2  cm.  (|  inch)  below  and  in  front  of  sustentaculum 
tali  and  passes  backward  along  inner  border  of  foot,  above  the  abductor 
hallucis  prominence. 

Operation. — Incise  skin,  superficial  fascia,  exposing  the  abductor  hallucis. 
Draw  this  muscle  downward.  Divide  the  dee[)  fascia  lying  beneath  the 
abductor  hallucis — and  the  bifurcation  of  the  artcr)'  will  be  found  just  in 
front  of  a  line  let  fall  from  the  posterior  margin  of  the  internal  malleolus— 
accomi)anied  })y  veins  and  the  posterior  tibial  nerve. 


UGATION  OF  INTERNAL  PLANTAR. 


IIS 


LIGATION  OF  EXTERNAL    PLANTAR 

IN  SOLE  OF  FOOT. 

Position. — Patient  supine;  ft>ot  resting  upon  heel,  steadied  upon  a  sup- 
port     Surgeon  at  fcKil  of  tabic. 

Landmarks. — Ball  of  heel;  fourth  toe. 

Incision. — Along  arch  of  foot,  in  a  line  from  ball  of  heel  to  fourth  tf:e 
— alH»ut  6  rm-  (2h  inches)  in  length  (Fig.  49,  A). 

Operation. — Divide  skin,  sujjerluial  fascia,  fatty  areolar  tissue,  and 
plantar  fascia.  E.x}x>se  the  gap  between  the  flexor  hrevis  digilorum  and 
abductor  minimi  digiti — in  which  the  artery  is  found,  with  accompanying 
ncr>e  and  veins  (Fig.  50). 


SURGICAL  ANATOMY  OF  INTERNAL  PLANTAR  BRANCH  OF  POSTE- 
RIOR TIBIAL. 

Description. — Smaller  of  two  terminal  branches  given  off  by  posterior 
tibial  at  inner  ankle — passing  forward  idong  inner  side  of  sole,  generally 
to  t'lrst  inter«)sseous  spare,  lo  anastomu.sc  with  tifth  plantar  digital  of  com- 
raunicaiing  branch  of  dorsidis  pe<H&. 

Relations. — First  covered  by  abductor  hallucis — then  lies  between 
abductor  hallucis  and  tle.xor  brevis  digilorum — and,  toward  distal  end,  is 
cr>vcre<l  by  skin  ami  fascia. 

Branches.— Muscular,  cutaneous,  articular,  anastomotica,  superficial 
^digital 

Sites  of  Ligation.— .At  origin — more  frequent.     In  sole.     (Fig.  49.  B.) 


LIGATION  OF  INTERNAL  PLANTAR 

AT  ORIGIN. 

Position— Landmarks— Incision— Operation.— .As  for  ligation  of  ex- 
ternal plantar  at  origin. 


LIGATION  OF  INTERNAL  PIANTAR 

tN  SOLE  OV  rOOT, 

sition. — As  for  external  plantar. 
Landmarks.— Heel;  great  toe. 

Incision. — .Mong  arch  of  foot,  in  line  from  point  of  heel  to  great  toe — 

:>ut  6  cm.  (2^  inches)  in  length  (Fig.  49,  B). 

Operation.— Divide   skin,    superficial  fascia,   and    fatty   areolar   tissue. 
Expose  the  gap  between  the  abductor  hallucis  and  flexor  brevis  digitonim — 

10  which  interval  the  artery  is  found  (Fig.  51). 
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P'ff-  51.— I-i'-ATioN  OF  Rtght  Internal  Plantar  Artery  in  Solk  of  Foot:— A.  SufH-rfi- 
cial  fnsi-i:i ;  R.  Abductor  lialliu-is  ;  (',  Fk-xor  hrevis  diKiloium  ;  I>,  Iiit^-niul  plantar  aiterv  ;  K.  K.  In- 
ternal plantar  vorui'  comites ;  I-',  Internal  plantar  lu-rvf.  (The  f<K)i  here  rests  upon  the  tties.  the 
rcverso  of  iho  p«)>iliun  in  Fig.  49,  where  it  rests  uihjii  the  heel.  I 


TEMPORARY  LIGATION  OF  ARTERIES. 

Definition. — The  temi)(>rarv  arrest  of  circulation  in  an  arter}*  by  means 
of  a  lij^ature  carried  beneath  the  vessel — whereby  the  artery  is  drawn  upon 
until  the  flow  ceases,  but  is  not  tied. 

Indications. — Where  it  is  desired  to  control  for  a  time  the  arterial  circu- 
lation during  the  steps  of  an  operation — or  where  a  ligature  is  placed  about 
an  artery  in  advance  of,  or  ])reparatory  for,  any  emergency  which  may  arise 
— (e.  g.,  tem])orary  ligature  of  common  carotid  in  the  removal  of  a  tumor 
of  the  neck,  t)r  of  the  femoral  in  |)0|)lilcal  aneurism). 

Operation. — All  the  steps,  u|>  to  the  exposure  of  the  sheath  of  the  arter>', 
are  similar  to  those  for  an  ordinary  ligation.  At  this  jwint,  instead  of  opening 
the  sheath,  the  sheath  itself  is  isoli-terl  (unless  a  common  sheath  contain 
other  im|)ortant  structures).  A  stout  ligature  (preferably  broad)  that  will 
not  cut  is  passed  beneath  the  sheath.  The  two  ends  of  the  ligature  are  not 
tied  u|)on  the  artery,  but  are  simply  gras|)ed  by  clamp-forceps  in  the  hands 
of  an  assistant  (or  knotte<I  into  a  Icjop).  When  it  is  desired  to  control  all 
flow  through  the  vessel,  the  assistant  simply  lifts  the  arterj-  slightly  from 
its  position  -the  under  wall  of  the  artery  is  thereby  pressed  into  contact 
with  the  upper  wall  by  the  loop  of  the  ligature,  over  which  the  arterj'  makes 
an  angle,  and  the  How  ceases.  On  relaxing  tension,  the  arten'  falls  back 
into  its  normal  position  and  the  flow  continues.  Where  no  further  need 
exists  for  this  control,  one  end  of  the  loop  is  drawn  upon  and  the  ligature 
slips  out  from  under  the  artery.  Where  the  temporar\'  is  converted  into  a 
perm;ment  ligature,  the  ligature  is  tigiitened  in  the  ordinary  manner — although, 
were  this  likeliho(Kl  foreseen,  it  woul«l  be  better  to  open  the  sheath  of  the 
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artery  at  first  and  place  the  temiwrary  ligature  directly  around  the  artery 
proper. 

Comment. — As  this  secondar)'-  operation  is  generali)'  resorted  to  in  the 
course,  or  in  the  site,  of  ^ome  mure  major  and  primar\'  operation,  ihc  steps 
of  the  lemporarv'  ligature  are  modified  by  those  of  the  main  operation. 


INTERMEDIATE  LIGATION.  OR  LIGATURE  EN  MASSE. 

Definition. — Ligature  en  nunsc  for  parenchymatous  hemorrhage  is  a 
method  of  conlroUing  hemorrhage  which  comes  from  no  definite  vessels,  or 
from  inaccessible  sources,  or  as  a  capillary  oozing. 

Description. — A  fully  curved  needle,  armed  with  catgut,  is  made  to 
enter  the  tissue  to  one  side  of  the  site  from  which  the  fl<nv  comes — passes 
deeply  into  the  parts,  and,  in  emerging,  more  or  less  completely  surrounds 
the  area  of  hemorrhage — which  is  controlled  by  the  tightening  of  the  ligature. 
<  )r,  in  hemorrhage  from  a  larger  area,  a  curved  needle,  held  in  a  holder, 
may  be  made  to  surround  the  area  from  which  parenchimatous  bleeding 
comes  by  circumventing  that  area  with  a  purse-string  ligature  introciuced 
by  several  consetnilive  insertions  of  the  needle — at,  for  instance,  four  points 
<»f  a  circle.  The  ends  of  beginning  and  ending  of  this  catgut  h'gature  are 
then  drawn  and  knottc<l — only  tightly  enough  to  control  hemorrhage,  and 
not  tightly  enough  to  strangulate  the  parts. 


ARTERIORRHAPHY. 

Definition. — Suture  of  an  artery. 

Indications. — Arteriorrhaphy  may  be  required  in  longitudinal  wounds 
t»f  an  arier\-;  in  limited  transverse  wounds;  in  transserse  wounds  of  more 
than  half  the  circumference;  and  in  complete  division,  or  in  division  with 
partial  resection  (the  resected  portion  not  exceeding  more  than  about  2  cm. 
^\  inch). 

Operation. — (a)  In  wounds  of  artery:  ft)  With  aseptic  precautions, 
ihe  shc.ith  uf  the  artery  is  e\|toscd  and  upened  with  minimum  injury  to 
iressel  and  surroundings.  If  the  circulation  have  not  been  contmlletl  by  a 
omstrictor,  t)r  sf»mc  form  of  pressure,  the  artery  is  clamped  above  and  below 
the  injun'  with  special  forceps  (r.  ^..  Billruth's.  with  broad  blades  protected 
by  piecc<  of  rubber  drainage  tubes  drawn  over  them;  or  by  means  of  floss 
silk  lightly  tictl.  or  looped).  (2)  Seize,  in  turn,  the  lips  of  the  wounded 
milrry  with  a  pair  of  oculist's  rat  tooth  tlxation-forccps.  Using  a  fully  curved 
mnd  roumi  conjunctival  needle  (or  straight  tloss-needle,  or  cambric  needle) 
thrr-idcd  with  twiste*!  silk  of  exact  size  as  eye  <jf  needle  (that  hemorrhage 
tsiAV  not  cxcur  through  the  needle-hole  which  the  silk  has  not  fully  fiileil), 
|»ene'tr.ile  the  tunica  adventitia  and  muscularis,  down  to  (but  not  through) 
ihr  intim.-i,  The  lips  of  ihe  wound  are  jiierced  immediately  ojtposite  each 
other.  The  knots  are  interrupted— are  from  i  to  2  mm.  (about  t/^  tu  y^^- 
inch)  apart — enter  arten.'  about  1.5  mm.  (^7;^  inch)  from  edge  of  wt»und — 
•sid  are  lightly  lie<l  with  a  reefknot,  avrtiding  inversion  of  the  lips  of  the 
artery  The  sheath  of  the  artery  is  separately  sutured  over  the  vessel,  if 
piuiiiQiIe.  The  skin  wound  is  closed  as  usual.  A  wound  in  the  long  axis 
of  the  arter>'  tends  to  gape  least,  and  a  transverse  wound  most.  If  the  artery 
be  tJvided  through  one-half  of  its  circumference,  it  should  be  entirely  divided 
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and  re-united  by  some  method  of  suture,  preferably  by  invagination,     (b) 
In  complete  division  of  artery:  The  artery  should  be  united  end-to-end 


Fig.  52.— Artf.riorrhaphy  in  rf)MPi  KTK  CiRcri.AR  Division  of  an  Artrry  (Mi'Rphv's 
Method): — A,  Intuhsiisn.'ptum,  with  siilims  iiassiiiy  tlimu/^h  outer  and  middle  coats;  B,  Intus- 
suscipiens  (split  to  aid  invagination)  with  sutures  iiassin>{  ilnnu.ijli  all  coats. 

Fig.  53. — C,  Same,  showing  all  suturt-s  lic-d. 

by  invagination.     A  piece  of  finely  twisted  silk  is  threaded  upon  two  needles 
— one  of  which  is  passed  through  the  outer  and  middle  coats  of  the  proximal 


Fig.  54  — <"iR<-'  I -^K  Arti  KioRKHAPiiv  in  CoMri.KTK  Division  ok  an  Artkry  :— A,  Method  of 
Salomoni  and  T<'inas<>lli     im.M n|iii-il  suumv>  tlirougli  all  toals, 

Pip;.  51; —1!.  S.iinc.  nifiliod  <.i  ( .liii  k— inlcrruptcd  sutures  through  outer  coals,  protected  by  cyl- 
inder ot  decalcified  hone,  ivuis ,  or  nibber. 


end,  in  the  long  a.xis— then  both  needles,  held  side  by  side,  are  simultaneously 
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passed  through  all  coats  of  the  distal  end  (intussuscipiens)  about  7  to  12  mm. 
(i  to  i  inch)  from  its  free  end,  passinj^  from  within  outward.  Two  or  three 
of  these  sutures  are  applied  equidistantly.  The  distal  end  is  then  sUt  a 
short  distance  (the  slit  not  extending  as  low  as  the  sutures)  to  aid  in  invagi- 
Dation — which  is  then  accomplished  by  traction  upon  the  sutures — which 
are,  after  invagination  is  complete,  tied  lightly  with  reef-knot.     Reinforcing 
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Sii-5li —Circular  Artsriorrhaphv.  wwa  C"Mi»LiJte  Division  ot'  am   Artery:— The 

methtxis  of  Bougie. 


sutures  are  placed  at  the  line  of  junction,  and  uniting  the  lips  of  the  slit — 
but  do  not  pass  through  the  intima  of  the  intussceplum.  (See  Figs.  52 
and  5^) 

Comment. — Besides  the  method  of  Murphy,  above  described,  end-to-end 
union  may  also  be  accompli.«-hed  by  suturing  through  all  the  coats,  of  both 
ends,  as  in  Salomoni's  and  Tomaselli's  method  (Fig.  54).  Or  one  of  Bougie's 
methods  may  be  used  (Figs.  56,  57,  and  58) — or  Gliick's  method  (Fig.  55)- 


ARTERIAL  FORCIPRESSURE. 

Definition. — Pressure  of  artery  by  artery  clam])  forceps. 
Description. — This  is  the  onlinary  method  uf  controlling  hemorrhage 
by  seizing  arteries  in  a  wound,  upon  an  amputation  stump  or  in  the  course 
of  any  operation — by  means  f»f  clamp,  or  hemostatic  forceps.  The  forceps 
arc  allowed  to  remain  in  situ  for  a  j)eriod  of  time  after  their  application,  but 
^  not  twisted  upon  their  axis  (as  in  the  following  operation).  The  hemostat 
iUl  grasp  the  bleetling  end  of  the  artery,  and  as  little  else  as  possible. 
'  Where  circumstances  allow,  the  artcn'  to  be  subjected  to  forcipressure  should 
tlcareti  of  surrounding  connective  tissue  by  a  stroke  or  two  of  the  knife, 
ccially  in  the  case  of  the  larger  vessels.  In  the  case  of  the  smaller  arteries, 
;  forceps  maybe  removed  and  nothing  further  done,  with  fair  certainty  that 
Ijcr  bleeding  will  occur  from  the  crushed  vessels.  In  the  case  of  the 
r  arteries,  a  catgut  ligature  should  be  applied  over  the  point  of  the  forceps, 
just  prior  to  their  removal. 
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Comment. — In  some  operations,  as  in  vaginal  hysterectomy  by  the 
clamp  method,  the  forceps  are  left  in  the  wound  for  twenty-four  or  forty- 
eight  hours. 


ARTERIOSTREPSIS. 

Definition. — Torsion  of  an  artery  by  means  of  artery-clamp  forceps. 

Description. — The  operation  consists  in  the  seizing  of  the  divided  end 
of  an  arter>'  with  forceps  and  twislinp;  it  through  two  or  three  revolutions,  in 
the  direction  of  its  long  axis — causing  a  rupture  and  retraction  of  its  inner 
and  middle  coats  within  the  outer  coat.  A  clot  forms  and  organizes  upon 
and  in  the  roughened  inner  coats  and  is  protected  by  the  outer  coat.  The 
twisting  should  cease  short  of  causing  a  complete  severance  of  the  end  of  the 
artery.  This  is  the  common  method  of  arresting  hemorrhage  from  the 
smaller  vessels  bleeding  in  a  wound  or  upon  the  surface  of  an  amputation 
stump,  and  its  use  should  be  confined  to  such  vessels,  although  the  femoral 
artery  has  been  successfully  controlled  by  torsion  (occurring  in  accidents). 
The  technic  differs  slightly  in  the  ap]jlication  of  arteriostrepsis  to  small  and 
medium  vessels:  (a)  Upon  Smaller  Arteries: — seize  the  extremity  of  the  bleed- 
ing vessel  with  catch-forceps,  including  as  little  tissue,  other  than  the  sheath 
of  the  artery,  as  possible — draw  it  out  from  its  connections  and  twist  it  around 
two  or  three  limes  and  release  the  hold,  (b)  Upon  Medium  Arteries: — seize 
the  extremity  of  the  severed  artery,  in  its  long  axis,  with  catch- forceps,  and 
draw  the  vessel  out  of  its  sheath  for  about  1.3  to  2  cm.  (^  to  f  inch).  With 
a  second  pair  of  catch-forceps,  grasp  the  bared  artery  about  1.3  cm.  (^  inch) 
from  its  extremity,  at  a  right  angle  to  its  long  axis,  and  hold  steadily.  Then 
rotate  the  vessel  two  or  three  times  by  means  of  the  terminal  forceps,  and 
let  go.  Thus  the  proximal  forceps  prevent  the  artery  from  being  twisted  in 
its  sheath,  which  would  sever  its  vasa  vasorum  in  their  passage  from  the 
sheath  to  the  artery.  Only  that  portion  of  the  artery,  therefore,  between  the 
clamps  is  twisted. 


LIGATION  FOR  RADICAL  CURE  OF  ANEURISM. 

Description. — Several  methods  of  a|)j)lying  ligatures  for  the  radical  cure 
of  aneurism  have  been  adopted — cither  as  a  means  alone,  or  in  conjunction 
with  other  ste[)S. 

Methods.— (I)  Antyllus's  Method  ("Old  Method"): — The  sac  is  incised 
— the  clots  arc  turned  out — and  the  involved  artery  ligated  above  and  below 
the  sac.  (2)  Anel's  Method: — Ligature  of  the  involved  artery  just  above 
(proximal  to)  the  sac.  (3)  Hunter's  Methcxl: — Ligature  of  the  main  vessel 
involved  at  some  distance  above  (])roxinial  to)  the  sac,  so  that  one  branch, 
at  least,  intervenes  l)et\vcen  sac  .ukI  ligature,  thereby  only  partly  cutting  off 
the  circulation  through  the  sac.  (4)  Brasdor's  ]Method: — Ligature  of  the 
main  artery  involved  beyond  (distal  to)  the  sac,  entirely  cutting  off  the  cir- 
culation through  the  sac.  (5)  \\ardro]>'s  Method: — Ligature  of  one  or 
more  of  the  distal  branches.  (6)  Kxtiri>ation: — Ligature  of  the  main  vessel 
(and  collateral  branches)  above  and  below  the  sac,  with  extirpation  of  the 
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OPERATION  FOR  RADICAL  CURE  OF  ANEURISM.  BASED  UPON 
ARTERIORRHAPHY. 

.MATASS  METHUO. 

Description. — The  aneurismal  sac  is  laid  open — the  openings  of  ihc 
main  and  collateral  vessels  are  closed  by  suture — and  the  cavity  of  the  sac 
obliterated  by  suturing  its  walls,  and  overlying  integumentary  parts,  to  its 
floor.  Four  cases  thus  far  operated  in  the  above  manner  by  the  author  of 
the  method  have  been  uncomplicated  and  have  resulted  in  complete  cure. 
Matas  further  proposed  to  restore  the  circulation  through  the  part,  by 
forming  a  new  bl(K>d-channel  by  suturing  the  lower  part  of  ihc  sac  over  a 
temp<jrarily  placed  rubber  tube — which  is  withdrawn  just  before  the  re- 
mainder of  the  sac  is  obliterated. 

Indications.-— The  method  is  applicable  to  all  cases  where  (a)  a  distinct 


fvjwms  ^■^«R   Rakicai.  C'ri.  ■  .r   \Nt  i  ki";M  (  \Utass  Mrthod^  ,— A.  First  itagc  of 
•iwi  »neuii»m  bUiopcn,  sixavmir  iw.  •  opeHiiiRs  and  inicr>'Ctiiog  groove,    (Mfxiji'i*.! 

FiK-  (m.-H.  FIiiaI  MAffr-^hMwiiiK  wnlls  uf  aneurism-sac  ami  inlrjfumcnts  sutured  to  fltior  of  sac 
r  (SUlic  follvia.     tMixlificd  frotii  M»(as.) 

[  Mc  exists  (whether  fusiform  or  saccular),  and  (b)  where  the  proximal  circula 
lion  can  be  controlled.  In  the  fusiform  tyjie  of  aneurism  two  openings  of 
the  main  vessel  exist,  one  at  either  end,  generally  with  a  groove  connecting 
them.  Here  both  opening.s  are  obliterated  by  suture,  as  well  as  the  floor  of 
ihc  aneurism.  It  has  been  possible  to  restore  the  circulation  through  these 
Iwo  openings  and  groove  in  the  manner  above  described.  In  the  saccular 
type  a  single  opening  of  the  main  vessel  exists.  Here  the  margin  of  the 
ojxrning  is  obliterated  by  suture,  leaving  the  arterj'  intact  and  capable  of 
canying  on  circulation. 

Operation.— (I)  Control  of  circulation  through  sac  by  digital  or  con- 
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stricter  compression,  traction-loop  around  vessel,  or  by  special  artery-clamps. 
(2)  Free  median  incision  of  the  overlying  parts  and  of  the  aneurismal  sac, 
from  end  to  end.     All  clots  are  turned  out.     All  laminated  fibrin  is  rubbed 


Fig.  6i.— Operation  for  Rapicai.  Cirr  of  Anrirism  (Matas's  Mf.thod)  :— A,  Suturing  to- 
gether borders  of  openings  in  main  and  ojllateral  arteries,  in  case  of  saccular  aneurism,  leaving 
channel  of  main  artery  intact.     (Modified  from  Matas.) 

Fig.  62. —  B,  Same,  showing  openings  completely  closed.     (Modifieil  from  Matas.) 

off  with  gauze  mops  from  the  walls  of  the  sac.     All  openings  into  the  sac  are 
thus  exposed  (Fig.  59).     (3)  Obliteration  of  all  vascular  openings  by  inter- 
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rupled  or  continuoiis  Lemberl  sutures  of  chromic  gut  introduced  by  cun'ed 
neeflle  in  holder,  and  taking  firm  and  deep  hold  of  the  lips  to  Ije  approximated 
(Fi^s,  61  and  62).  (4)  Reinforcement  of  first  tier  of  sutures,  esj:>ecially  in 
large  aneurisms,  by  a  second  lier  of  Lemberts,  preferably  continuous.    Object 


I 


F"ig  *5.— Operation  FOR   Radical  Ci'be  of  A.s^eurxsm  (Matas's  Method)  ;— I,  Diafirram  of 

,  ^.»^*» -•!«>« t ion  of  pans  in  complete  oblitcmtJoii  of  sac  nud  blood-diannd  ;  A.  Intcgumeiils;  B,  Anrii- 

sac;  C.Walls  of  blotxUhaiincI .   I>.  First  tier  of  sutures,  apprnximatiriK  borders  of  blo<xl- 

-  1 ;  E,  Second  lier  of  sutures,  appro xi mat i tig  floor  of  sac  over  first  tier ;  F.  F,  SiiUirrs  ihrouffh 

»nii?-    **<id  into  floor  of  aneurism,  apfiruximatiiiK  former  to  latter;  G,  Suture  ihrouab  inarjftu  of  in- 

|gig"m«y«»*^ts  and  into  floor  of  sac.  over  second  tier.     (  %fodJried  frnm  \fatas. ) 

B^iaf.  66l— II.  Diagnim  of  croivsectioti  of  part*  in  complete  obliteration  of  aneurism-sac.  hut  with 
(^■K«»s-aK.tion  of  blood-channel ;  parts  are  <,ame  a<i  in  abuve,  except  that  D  represents  suture  approxim- 
«f*«^jr-    -wAllsof  sac  o%'er  a  teni|ioniry  rubber  tube;  II,  Restored  blood-cbaiuiel.    (ModiAed  from  Matas.) 


fof  scr<roiid  tier  is  to  protect  against  leakage  and  for  the  purpose  of  reducing 
itte  s-ize  of  the  sac  and  building  it  up  from  the  bottom  toward  the  surface, 
in   tHe  middle  line  (Figs.  63  and  64).     (S)  In-folding  of  the  walb  of  the  aneu- 


^Hc.  ♦r— <^riu»ATioK  FOR  Raixcal.  CfRH  OF  AwBimisM  (Matas's  Mktiiod)  :— A.  Suturing  lior- 
w»  tvi  .,., ...   -,„^  connecliiiK  jtroovc  over  lemporarj'  rubber  tube,  In  case  of  fusiform  aneuristn. 

lira,' 


'fxy.} 


Miu., 


inie,  withdrawing  tulw  through  temporarily  dispUcctl  sutures.     (Modifictl  from 


'l^malsac.  together  with  the  overlying  integumentary  tissues— and  the  oblitera 
ll**.  thereby,  of  the  sac  by  complete  approximation  of  these  tissues  to  the 
"**  of  the  sac  and  lo  the  central  elevation  formed  bv  the  one  or  two  tiers 
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of  sutures  just  described.  The  two  flaps  thus  in-turned  consist  of  aneurismal 
wall  and  integumentary  coverings.  These  relaxed  flaps  are  sutured  to  the 
bottom  of  the  aneurism  by  interrupted  sutures  deeply  placed  (Fig.  64) — and, 
especially  in  large  aneurisms,  the  approximation  is  made  more  complete,  and 
dead  spaces  between  the  wall  of  sac  and  integuments,  on  the  one  hand,  and 
the  floor  of  the  sac,  on  the  other,  rendered  less  likely  by  the  passage  of  deep 
chromic  gut,  or  silkworm-gut,  sutures — passing  through  all  the  walls  of  the 
sac  and  into  the  floor  of  the  aneurism,  and  tied  over  rollers  of  gauze  on  the 
skin  surface  (Fig.  60).  A  hollow  ovoid  is  thus  left  on  the  skin  surface  where 
formerly  a  convexity  existed  (Fig.  66).  (6)  Where  a  new  blood-channel  is 
to  be  formed,  a  rubber  tube  is  carried  through  both  openings  and  made  to 
occupy  the  groove  which  usually  exists  between  the  two  openings  (Fig.  67). 
Over  this  tube  the  sac  is  sutured,  as  in  Witzel's  gastrostomy  (page  769).  All 
sutures  are  placed  before  any  are  tied.  The  end  sutures  are  then  tied  over 
the  tube — when  the  tube  is  withdrawn  through  the  separated  middle  sutures. 
which  are  then  tied  (Figs.  68  and  65).  The  operation  is  then  completed 
as  in  cases  where  the  circulation  is  entirely  obliterated. 

Comment. — (1)  Union  takes  place  between  the  serous  surfaces  lining 
the  sac  (the  arteries  being  mesoblastic).  (2)  The  sutures  take  good  and 
strong  hold  in  the  walls  of  the  sac.  (3)  Advantage  of  this  method  of  operating 
are  the  following:  simpler  technic;  less  traumatism;  elimination  of  any  liga- 
turing; no  disturbance  of  structures  in  vicinity  of  aneurismal  sac;  collateral 
circulation  preserved ;  circulation  of  main  artery  preserved,  in  favorable  cases; 
usually  prompt  healing  by  approximation  of  skin  to  floor  of  aneurismal  sac. 


OTHER  OPERATIONS  FOR  RADICAL  CURE  OF  ANEURISH. 

Acupuncture.— A  method  of  treating  aneurisms  by  the  introduction  of 
long  needles  into  their  sacs.  Several  long,  fine  needles  are  simultaneously 
introduced,  by  the  safest  route,  through  overlying  integuments,  into  and 
through  the  wall  of  the  aneurism — and  on  beyond,  until  in  contact  with  the 
opposite  wall.  Here  they  are  allowed  to  quietly  rest  for  several  hours,  and 
are  then  withdrawn.  Repetition  of  this  process  may  be  resorted  to  upon 
successive  occasions.     Coagulation  is  thus  favored. 

Needling  (Macewen*s  Operation). — The  introduction  of  one  or  two 
long  needles  into  the  sac,  with  irritation  of  its  wall.  A  long,  fine  needle  is 
introduced,  by  the  safest  route,  through  skin  and  connective  tissue,  into  and 
through  the  wall  of  the  aneurism — and  is  pushed  on  until  in  contact  with 
the  inner  surface  of  the  opposite  wall.  The  wall  of  the  aneurism  is  then 
gently  irritated  by  a  process  of  scratching,  by  means  of  the  point  of  the  needle 
— which  is  then  withdrawn.  The  interior  of  the  sac  should  be  evenly  irritated 
throughout,  or  at  different  sites  consecutively.  This  direct  irritation  of  the 
wall  should  be  only  great  enough  to  produce  a  reparative  exudation  together 
with  a  deposit  of  fibrin— and  thus  white  thrombi  are  formed  upon  the  surface 
of  the  sac.  Two  or  more  needles  may  be  used  simultaneously  in  a  large  sac, 
and  several  hours  may  be  consumed  in  the  jirocess — and  their  use  repeated 
upon  successive  occasions. 

Introduction  of  Wire. — A  fine  cannula  is  introduced,  by  the  safest  route, 
through  skin,  fascia,  and  wall  of  aneurism,  into  the  cavity  of  the  sac.  Through 
this  cannula  several  yards  of  fine  wire  (according  to  size  of  aneurism)  are 
introduced  and  left,  the  cannula  being  withdrawn.  Cure  is  effected  by  the 
clotting  of  blood  upon  this  wire  meshwork.     Catgut,  silk,  horsehair,  and  the 
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like  have  been  used — but  silvered  copper  wire  has  pruved  the  most  salis- 
faclor)*. 


I 

I 


THE  TREATMENT  OF  VASCULAR  NEOPLASMS  BY  INJECTION  OF 

WATER  AT  HIGH  TEMPERATURE. 

WYKTH'S  OFERvMlON. 

Description. — This  method  of  treatment  consists  in  the  injection  into 
the  substance  of  vascular  neoplasms  (angeiomata)  of  water  at  a  temperature 
of  from  igo''  to  212°  F.  and  over — the  object  being  immediiilely  to  coagulate 
the  blo<K.l  and  albuminoids  of  the  tissues.  The  vascular  tumors  ihus  far 
treated  by  the  author  of  the  operation  have  been  arterial  angeiomata  (cirsoid 
aneurisms),  capillary  angeiomata  ('*  mother's  marks"),  and  venous  angeiomata 
(caxemous  nitvi). 

Instruments. — SvTinge  with  metallic  cylinder  and  an  adjustable  piston, 
and  needles  of  various  sizes.  The  water  is  usually  gotten  from  some  im- 
mediately adjacent  vessel  in  which  it  has  come  to  a  boil,  and  under  all  aseptic 
precautions.  In  cirs*)id  aneurisms  and  in  the  larger  cavernous  nce\'i,  where 
the  water  should  be  kept  at  the  boiling-point  during  the  use  of  the  needle 
and  syringe,  the  author  of  the  operation  has  devised  a  Umg  metallic  instru- 
ment under  the  cylinder  of  which  a  Bunsen  burner  is  held  during  operation. 

Operation. — (f)  'IMie  region  of  the  injection  is  rendered  aseptic  in  the 
usual  manner.  The  operation  is  done  umler  complete  narcosis.  The  quan- 
tity and  temperature  of  the  water  will  vary  according  lo  the  size  and  nature 
of  the  growth,  (a)  In  arterial  and  venous  angeiomata  the  needle  is  carried 
deeply  into  the  .substance  of  the  growth  and  from  .^o  to  60  minims  of  water 
are  thrown  out  in  one  site— the  needle  is  then  withdrawn  from  1.5  lo  2.5 
on.  (i  to  I  inch)  and  about  the  same  amount  injected — and  the  same  steps 
rc|>eated  in  different  sites  until  the  whole  tumor  is  solidified.  While  using 
water  of  a  temf>crature  sufficiently  high  to  coagulate  the  bkxKJ  and  albu- 
minoids of  the  neighboring  tissues,  it  should  not  be  delivered  into  the  part 
so  exceedingly  ht>t  nor  with  such  pressure  as  to  cause  subsequent  sloughing 
of  the  overlying  parts.  Evidence  of  sufhcienl  distention  of  the  part  to  tlis 
continue  the  injection  in  that  particular  site  is  given  by  slight  bleaching 
of  the  skin.  (.?)  In  capillar)-  angeiomata,  especially  upon  delicate  parts, 
water  a  Utile  below  boiUng  (about  190'^  F.)  should  be  usetl — and  only  abnut 
two  lo  six  minims  thrown  in  at  a  single  puncture— beginning  at  the  periphery 
of  the  grovi-th.  Sloughing  is  more  ai>t  to  occur  in  the  capillar)'  angeiomata. 
The  injection  may  be  repeated  in  from  seven  to  ten  days,  if  necessary.  (4) 
A  surgical  dressing  is  then  applied  and  the  part  kept  at  rest. 

Comment.— { I)  Xo  painful  symptom  nor  septic  infection  has  followed 
any  of  the  cases  except  in  one  instance  where  the  patient  passctl  out 
from  under  Ihe  obsen'ation  of  the  author  of  the  operation.  (2)  Kspecial 
care  is  ad\  i.sed  in  the  cases  of  angeiomata  of  the  neck  and  scalp,  because  of 
odema.  (3)  No  more  than  from  five  to  six  ounces  should  be  injected  at 
onr  •stitfn«r 


CHAPTER  II. 

OPERATIONS  UPON  THE  VEINS. 

PHLEBOTOMY. 

Definition. — Incision  of  a  vein,  or  venesection.  A  method,  now  rarely 
practised,  of  depiction  by  bleeding,  for  its  effect  upon  the  system.  One  of 
the  veins  of  tlie  elbow  is  usually  selected. 

Indications.— Pulmonary  engorgement;  engorgement  of  the  right  heart; 
muFiy  inflammatory  states  in  sthenic  persons. 

Preparation.— Bend  of  elbow  shaved. 

Position.  Patient,  holding  arm  extended  and  abducted,  sits  upright, 
that  warning  by  approaching  syncope  may  be  given.  Surgeon  stands  in 
fnu\t  and  lo  right  of  either  arm. 

Instruments  and  Accessories. — Lancet  or  bistour)-;  fillet  or  constrictor; 
round  object  to  grasp  (roller  bandage);  a  graduated  "bleeding-bowl"  or 
measure;  gau/.e  compress;  bandage. 

Operation.  -  Apply  tlie  ctnistrictor  around  the  lower  third  of  the  arm, 
tliat  tlie  return  venous  tlow  may  be  obstructed  and  veins  about  the  elbow 
made  ]>rominenl.  while  not  firmly  enough  to  obstruct  the  arterial  flow.  The 
grasping  and  manipulating  of  the  lingers  about  some  object  will  aid  the 
distontit>n  o(  the  veins.  The  most  prominent  vein  at  the  bend  of  the  elbow 
is  t>ow  seloctiHl.  The  nuMlian  basilic  vein  (which  is  crossed  by  the  internal 
cutaiuHHis  nerve  anvl  is  ]nirallel  with  and  separated  from  the  brachial  artery- 
bv  the  bii  ipital  fascial  is  generally  chosen — Ixnause  of  its  greater  prominence, 
and  Invaust*  of  Unng  steavlit\l  by  the  underlying  bicipital  fascia.  The  median 
^Ypludic  vein  o^l^i^h  is  coveretl  by  skin  and  fascia  alone  and  rests  upon  the 
rxiern.d  vutanoous  nervo'^  is  often  chosen — and  is  also  sometimes  the  more 
pr\M\\ineni.  rhe  vein  is  steadii\i  by  pres.<ure  of  the  left  thumb  just  below 
the  intondiHl  invisi\>n.  The  l.vnoet  or  bistour\\  with  its  back  to  the  arm,  is 
U\nj>t  thi\>u»ih  the  skin  over  the  vess<'l.  anvl  into  the  distended  vcm  beneath 
and  i>  mavie  iv^  cut  its  way  upwarvl  and  outward  at  a  single  stroke — cal- 
culatiuj:  t\^  s<*\er,  in  an  oMio,ue  vlirxvtiv^n.  aU^ut  two-thirds  of  the  vein.  L'pon 
iXMwninji  tJu"  t'Vv'.mb.  the  bUHV.iv.i:  is  allowevl  to  cx^niinue  until  approaching 
fatntr.ovs  ituiivaies  a  sutV.vier.:  Ions  when  the  vv»nsirictor  is  remoA-ed.  the 
j;au.-e  :v\vi  t^uVvwi  vner  :he  ^\vv,:^.^l.  ar.vi  a  Itgu^^^ol-eight  bandage  applied 
to  the  cIK^xN 

Comment,     j'*  It  V'.txv.i^^.j:  vv-.r.r.uc.  the  \eir.  is  to  be  entirely  se\-ered 
,AV.x',  the  \xou:^:  !v.,;\  c\x*".  S^  o".„-r^:t\:  ar.^i  :he  \iKsel  doubly  Ugated.     (a) 
TtK*  in:er,Ml  s.v.^her.v^;:s  \e:*.:  •.v.,..\  .I'sv^  l>e  U5»evi. 


PHIEiORRHAPHY. 
Pvfiaitico.     Pv  s^u:;;r!f  v-:  ,%  w.u^.-i  :n  a  N>r:r..  viibout  occluding  the 
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Indications. — Where,  in  the  case  of  a  limited  wound  to  one  of  the  larger 
veins,  it  is  desired  to  control  hemorrhage  without  permanently  destroying 
the  function  of  the  vein  by  transverse  ligation — and  where  the  wound  is  too 
long  for  lateral  ligation. 

Operation. — Having  well  exposed  the  vein  and  controlled  the  hemorrhage 
from  the  vessel  by  distal  compression  (by  constrictor,  digital  compression, 
or  temporar}'  ligature),  one  of  the  lips  of  the  wounded  vein  is  steadied  with 
fine  forceps,  while  a  fine  needle,  armed  with  finest  catgut,  pierces  this  lip, 
including,  if  possible,  only  the  external  and  part  of  the  middle  coat.  The 
opposite  lip  is  similarly  steadied  and  similarly  pierced,  in  the  opposite  direction 


FiK     <■.— I'm. KBOKRHAPiiv:— Forceps   are  s«-«.-ii  everting    lip  of   wouml    f«>r  pu^^^;lJ;^.'  oj    nt-edlc  and 

iiitcrrupti:d  suiurcs. 

(penetrating  part  of  the  middle  and  the  entire  thickness  of  the  outer  coat). 
By  tying  the  ligatures  carefully,  the  two  lips  are  brought  into  even  apposition. 
Interrupted  sutures,  closely  applied,  will  more  safely  repair  the  wound  than 
continuous  suture  (Fig.  69). 

Comment. — This  method  is  especially  applicable  where  (a)  the  wound 
is  longitudinal  (and  therefore  the  lips  tend  to  lie  parallel),  and  (b)  where 
the  wound  extends  in  any  one  direction  a  distance  greater  than  equivalent 
to  the  diameter  of  the  lumen.  Sometimes  instead  of  approximating  lip  to 
lip,  the  edges  of  the  wound  are  sutured  upon  themselves. 


LATERAL  LIGATION  OF  VEINS. 

Description. — The  application  of  a  ligature  to  the  wall  of  a  vein  for 
the  f»urpose  of  closing  a  wound  in  the  vein  without  obliterating  its  lumen. 
Indications. — Wound  of  one  of  the  larger  veins,  where  it  is  desired  to 
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control  hemorrhage  without  destroying  the  function  of  the  vein  by  transverse 
ligation. 

Operation. — Having  controlled  hemorrhage  and  brought  the  vein  well 
into  the  field  of  operation,  seize  the  two  lips  of  the  wounded  vein  in  a  single 
bite  of  a  pair  of  dissecting  forceps— draw  them  outward  from  the  wall  of 
the  vein  in  the  form  of  a  small  cone  (whose  apex  is  formed  by  the  forceps) — and, 
around  the  base  of  the  cone,  tie,  with  a  reef-knot,  a  Hgature  of  fine  chromicized 
catgut,  rela.xing  the  tension  upon  the  cone  at  the  moment  of  tightening  the 


li({    ■.«     I  Mi.K\i    1  ;v.vnv>s  o»   A  V»:n  :— Forceps  .ire  shown  drawiriff  outward  and  puckerini; 
t»»Rvllu-«  ihc  wvmiuUsl  .,iu:u;  «.i.!  o:  .\  \ci:i,  around  which  a  IiKaiure  is  being  tied. 

knoi  auvl  ilui^  thrv^winj;  inio  toKl>  ihe  walls  of  the  rent  in  the  vessel  very 
nuhh  av  ono  jnukors  losiolhor  the  mouth  of  a  sac  with  a  draw-string.  The 
hualuir  is  lUt  short  .nul  the  ioni|vrary  compression  relaxed — and  the  wound 
iK»mhI  av  in  an  ot\linary  lijiation  vFij:.  70^. 

Comment.  rhi>  mothvv!  i>  apvlicablc  where  the  wound  does  not  extend 
\\\  A\\\  ouo  »hivvtixM^  a  viivtav.vo  ix^uivalent  to  the  diameter  of  the  lumen. 
TianvNoiM'  wour.O'^  cuv  5v.v^r<*  :har.  longitudinal  ones  and  are  thus  especially 
M»uablo  tvM  ihi>  ixMm  v»t  li»:a:urxv 


TK.\N^VF-RSE  LIGATION  OF  VEINS, 
l^escm^tion.      r*-o  o'.\.-\-.tN    ..c.'.v-"**-  ot*  a  vein  lin  contradistinction  to 

lu\ttcAtuM\s.     W  .^..v,  V    ..  '..■. \^i"v^;;>  .'.:uv.r.<m:  simple  and  suppurative 


iV^. 


O^^ciAtion.      \v  •;,:   ..<..:  o-  ,-.  ,-.::<:,i->,  :v.  certcnl  principle. 


)t?\U\>K\KY  1:0 Anew  OF  N'EISS. 

Ws»n\^t\»N«       \v  =,-   V.  'V  ,  .v  '  ,.;v~  .-Tti'Tws    jvMje  116). 

li\a\«At\«Nx^>      \-    -  ;,.v.^^;.;;^    .  ,;„i.,v-  s^^  ir.  AHen*  if.g.,  temporary 
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ligation  of  internal  jugular  vein  in  removal  of  tumor  of  neck — or  while  li|:;ating 
or  suturing  a  wound  of  the  vein). 

Operation. — Same,  practitally,  as  for  the  corresponding  operation  upon 
the  ancrics  (page  ii6). 


VENOUS  LIGATION  EN  MASSE. 

Description. — For  parent livma tons  hcmntrrhage. 

Operation.  -Practically  ideiuical  with  intermediate  ligation,  or  ligation 
en  masse,  descrit>ed  under  Arteries  (page  117). 


VENOUS  FORaPRESSURE. 

Description. — A  meth(Kl  of  control  of  venous  hemorrhage,  corresponding 
wilh  arterial  forcipressure  (page  119)— though  of  more  limited  application. 


PHLEBOSTREPSIS. 
Description. — Corresponding  with  arteriostrepsis  (page  lao). 

ACUPRESSURE  OF  VEINS. 

Description. — Pressure  of  vein  by  needle — the  pressure  being  applie<l 
direct  I  v  or  indirectly.  Rarely  resorted  to  at  present.  Formerly  much  used 
few  variooc  veins,  na-vi,  and  venous  hemorrhage. 

Operation. — Several  methods  oi  acujircssure  exist,  differing  in  but  minor 
dctaib.  The  following  is  the  most  generally  applicable  melh^Ki:  The  needle 
(or  pin)  enters  the  skin  near  the  involved  vein — passes  under  the  vein  as  closely 
as  possible— and  emerges  from  the  skin  on  the  opf>osile  side.  Over  this 
needle,  in  a  figure  of -eight  fashion,  a  silk  ligature  is  wound — thus  compressing 
the  vein  between  needle  and  ligature. 


PHLEBECTOMY. 

Description. — Excision  of  a  vein,  in  whole  or  in  part. 

Indications.— The  usual  causes  for  which  \eins  are  removed  are  vari- 
(e.  j^„  excision  of  varicosed  veins  of  leg.  or  of  a  varicocele)  and  throm- 
sb.  esf>ecially  suppmrative  (e.  g.,  excision  of  internal  jugular  for  supi)urative 
lhr«ml>osis  following  middle-ear  di^*ase). 

Operation,— As  illustrative  of  the  technic  of  phlebectomy  in  general, 
partial  excision  of  the  internal  sa[ihenous  will  be  descrilied  for  varicosity 
of  thai  vein  and  its  branches — the  operation  consisting  in  the  total  removal 
of  sections  of  the  vein  and  its  branches  at  intervals  along  its  course  (I) 
The  site  and  coun^  of  the  varicose  veins  are  previously  marked  with  nitrate 
of  silver  Main  (on  the  preceding  clay,  to  allow  of  darkening),  that  the  land- 
mark <•  may  not  Ik*  lost  during  operation.  The  limb  is  shaved.  An  Ksmarch 
is  j^encrally  usetl  to  control  hemorrhage,  (a)  Over  the  course  of  the  vein 
{or  slightly  to  one  side,  or  obliquely  crossing  it)  incisions  of  from  8  to  1 5  cm. 
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(3  to  6  inches)  are  made  at  intervals — extending,  if  necessary,  from  the  inner 
side  of  the  foot  to  the  saphenous  opening  in  the  thigh.  These  incisions  are 
especially  placed  over  the  most  marked  groups  of  veins — and  those  nearer 
the  siiphenous  opening  are  usually  the  first  attacked.  The  skin  and  bands 
of  fibrous  tissue  binding  down  the  vein  are  divided  and  the  involved  veins 
exposed.  The  vein  and  its  branches  are  entirely  isolated  to  the  extent  of 
the  incision,  by  blunt  and  sharp  dissection.  The  vein  is  then  gently  drawn 
upon,  so  as  to  bring  into  the  open  wound  as  much  of  itself  and  branches  as 
possible — when  it  is  gut-ligatured  at  both  ends,  each  branch  being  also  liga- 
tured— after  which  the  main  vein  and  its  branches  are  cut  away.  This  site 
of  operation  is  then  packed  with  gauze,  until  removal  at  all  indicated  sites  is 
accomplished — to  allow  of  cessation  of  all  bleeding  before  suturing.  (3) 
The  edges  of  the  skin  wound  are  then  sutured  with  silk,  or  silkworm-gut — 
after  which  the  limb  is  dressed,  immobilized,  and  slightly  elevated. 

Comment. — (1)  The  removal  of  the  vein  in  sections  appears  to  give  as 
good,  or  better,  results  as  the  attempt  to  remove  the  entire  vein.  (3)  Avoid 
wounding  the  veins  in  operation,  which  increases  the  diflficulties.  (3)  Avoid 
including  a  nerve  filament  in  the  ligature,  which  has  caused  much  subsequent 
pain. 


INTRAVENOUS  INFUSION  OF  NORMAL  SALT  SOLUTION. 

Description. — Injection  of  normal  salt  solution  into  the  venous  circula- 
tion. 

Indications. — Hemorrhage;  shock;  sepsis;  suppression  of  urine;  and  other 
conditions. 

Preparation  of  Normal  Salt  Solution.— The  physiological  salt  solution 
for  man  is  a  mixture  of  0.6  of  i  per  cent,  of  sodium  chlorid  in  water  (approx- 
imately, one  dram  of  stxlium  chlorid  to  one  pint  of  water).  This  mixture  is 
to  be  sterilized  and  used  at  a  temperature  of  100°  F. — being  allowed  to  pass 
from  an  elevated  funnel,  or  jar.  through  a  rubber  tube  and  special  cannula 
into  the  vein.  The  salt  may  be  sterilized  first — or  the  solution  may  be  steril- 
ized after  preparation.     The  operation  is  conducted  aseptically  throughout. 

Preparation. — Patient's  elbow  is  shaved  and  protected  by  aseptic  dressing 
(if  occasion  allow). 

Position. — Patient  recumbent;  arm  extended,  abducted  and  supine. 
Surgeon  on  right  side  of  both  arms — or  on  right  side  of  right,  cutting  from 
above;  and  on  left  side  of  left,  cutting  from  below. 

Instruments  and  Accessories. — Scalpel;  dissecting  forceps;  artery- 
clamp  forceps;  funnel;  rubber  tube;  bulbous-pointed  cannula;  aneurism- 
needle;  ligature;  suture;  needle  and  holder;  constrictor  for  arm;  gauze  com- 
j)ress,  cotton  and  bandage. 

Operation. — The  most  prominent  vein  at  the  bend  of  the  elbow  is  chosen 
(see  Phlebotomy,  page  126).  If  the  vein  be  prominently  marked,  incise 
directly  over  and  parallel  with  it.  If  not  marked,  incise  obliquely  across 
the  known  course  of  the  median  basilic  vein,  the  incision  running  parallel 
with  the  direction  of  the  bicipital  fascia.  Proceed  carefully  until  the  vein  is 
located.  Kxpose  from  2.5  to  4  cm.  (i  to  i^  inches)  of  the  vein.  Pass  two 
catgut  ligatures  beneath  the  vein,  about  2.5  cm.  (i  inch)  apart — and  tie  the 
distal  one  permanently  (Fig.  71).  With  a  pair  of  sharp-pointed  scissors, 
curved  on  the  flat,  an  oblique  incision  is  made  through  one-half  of  the  vein, 
between  the  two  ligatures,  the  apex  of  the  "  V  "  pointing  distally.     Into  this 
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oblique  opening  into  the  vein,  the  cannula  (after  seeing  that  no  air  is  in  the 
instrument)  is  introduced — and  the  proximal  ligature  is  tightened  about  it 
with  a  friction-knot.  Through  this  is  allowed  to  flow,  by  sialic  pressure,  as 
much  fluid  as  is  indicated  (generally  from  one  to  six  pints).  The  cannula 
is  then  withdrawn — the  proximal  ligature  is  tightened  and  tied  permanently 


I  IK  :i.  -lNiRA\hN«n  s  Immsion  or  XciKMAi.  Sai.t  SonTioN  :— A.  HandaKc  touriiiqufi;  H, 
M«-<li.i!i  ><a>>iiii  M-iii :  ('.  Pistal  U<>  licurti  lii^Litiiri-  tii-d  about  \ciii  ;  D,  I'mxiinal  (to  licart)  lij^aturi.- 
i'Mi-xA  |i;.in-il  ami  hmiIv  to  liv  lii-ti  alxuit  vt-iii :  Iv.  lMirir|)>  Kiaspiiik;  i(.iii};iic  of  wuuinl  in  vi-iii  just 
niii«l<  l>^  I  iirvcfl  s<  ivKitis  :  F,  tip  of  cannula  aUiut  tov-ntrr  vein  and  aruund  which  ligature  will  htrticd  ; 
I..  St<.|i....  k. 


-  :ind  the  vein  completely  severed.    The  wound  is  sutured  and  the  dressing 
a|»|>lie<i. 

Comment.— The  fluid  may  be  thrown  into  an  o])en  vein  in  a  stump- 
er any  (onvenient  vein  in  a  wound  may  be  «)pened.  The  basilic  vein  itself 
may  be  used — or  the  internal  Siiphenous. 


CHAPTER  III. 

OPERATIONS  UPON  THE  LYMPHATIC  GLANDS 

AND  VESSELS- 
SURGICAL  ANATOMY  OF  THORAQC  DUCT. 

Course  and  Relations. — (i)  Abdominal  portion: — (from  origin  to  dia- 
phragm);— Begins  in  abdomen  at  receptaculum  chyli,  on  anterior  surface 
of  second  lumbar  vertebra,  lying  behind  and  to  right  side  of  aorta  and  between 
aorta  and  right  crus  of  diaphragm.  At  aortic  opening  in  diaphragm  (in 
front  of  twelfth  dorsal  vertebra)  it  still  lies  to  right  of  aorta  and  has  vena 
azygos  major  to  its  right.  (2)  Thoracic  portion: — (from  diaphragm  to 
superior  thoracic  ojaening); — Runs  up  posterior  mediastinum  between  aorta 
and  vena  azygos  major,  in  front  of  sixth  to  twelfth  dorsal  vertebrae.  Opposite 
to  fifth  dorsal  vertebra  it  passes  to  left  behind  esophagus  and  aortic  arch 
to  enter  superior  mediastinum,  whence  it  emerges  through  superior  thoracic 
opening  into  root  of  neck,  (a)  In  Posterior  Mediastinum  (from  below- 
upward) — Anteriorly ;  pericardium ;  esophagus ;  arch  of  aorta.  Posteriorly ; 
sixth  to  twelfth  dorsal  vertebra?;  anterior  common  ligament;  right  inferior 
intercostal  arteries;  vena  azygos  minor  (sometimes  one  of  left  middle  inter- 
costal veins  and  vena  azygos  tertia).  Left;  thoracic  aorta.  Right;  vena 
azygos  major;  right  pleura,  (b)  In  Superior  Mediastinum; — anteriorly; 
first  part  of  left  subclavian  artery.  Posteriorly;  upper  dorsal  vertebrae 
(first  to  fifth.)  Left;  left  pleura.  Right;  esophagus.  (3)  Cervical  por- 
tion:— (from  sujDerior  thoracic  opening  to  termination); — From  superior 
thoracic  opening  it  ascends  on  left  side  of  neck  to  level  of  seventh  cerxical 
vertebra — curves  thence  downward,  for\vard,  and  outward,  arching  over 
apex  of  left  pleura— passing  in  front  of  subclavian  arter\',  scalenus  anticus 
muscle,  vertebral  vein — and  behind  left  internal  jugular  vein,  and  behind 
and  then  externally  to  left  common  carotid  arter}- — and,  receiving  left  jugular 
lymphatic  trunk,  empties  into  left  innominate  vein  at  junction  of  left  internal 
jugular  and  left  subclavian  veins. 

Course  and  Relations  of  Right  Lymphatic  Duct. — About  1.3  to  2 
cm.  (i  to  f  inch)  in  length — formed  by  union  of  subcla\nan  and  jugular 
lymphatic  ducts — passes  downward  and  inward — and  empties  into  venous 
circulation  at  junction  of  right  internal  jugular  and  subclavian  veins. 


SUTURE  OF  THORAaC  DUCT. 

Description. — Suture  of  the  thoracic  duct  is  indicated  in  wounds  of 
the  duct  occurrine:  from  external  injury,  or  in  the  course  of  an  operation. 

Operation. —The  method  of  suturing  the  thoracic  duct  is  similar  to 
that  employed  in  suturing  a  vein  (see  Phlelwrrhaphy,  page  126).  Ha^ing 
completed  the  technic  of  suturing  the  duct  itself,  the  neighboring  tissues 
should  ho  drawn  over  and  sutured  almut  the  wound  in  the  duct,  to  aid  in 
closing  and  reinforcing  the  sutured  site -and  the  overlying  skin  should  be 
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sutured  throughout  and  pressure  applied.     Minimum  nourishment  should 
be  adminislered  to  the  patient,  to  keep  the  duct  as  emffty  as  possible  until 

^m    union  of  the  wound  has  occurred. 

B         Commeat. — If  possible,  the  right  duct  should  be  similarly  dealt  with. 


LIGATION  OF  THORACIC  DUCT. 


Description.^ — The  thoracic  duct,  where  completely  severed  by  accident, 
been  Heated,  and  recover)'  has  folluwed — allhouj^h  there  has  been  a 
question  as  lo  whether,  in  such  cases,  a  branch  of  the  main  duct  has  not 
existed  and  maintained  the  circulation.  Suturinp;,  however,  is  always  prefer- 
able to  ligation,  where  p«?ssible.  Where  li^^ation  is  performed,  the  technic 
is  the  same  as  that  for  ligating  a  vein  (pa^^cs  127  and  laK). 

Comment. — The  right  lymphatic  duct  may  also  require  ligation  if  its 
dindcd  ends  be  discovered  in  a  wound- 


SURGICAL  ANATOMY  OF  ANTEROLATERAL  ASPECT  OF  NECK. 

Boundaries  of  Antero-lateral  Aspect  of  Neck.  Superiorly :  lower 
border  of  body  of  inferior  maxilla,  anrl  imaginary  line  from  angle  of  inferior 
maxilla  to  mastoid  process.  Inferiorly :  uj)per  border  of  clavicle.  Ante- 
riorly:  median  line  of  neck.    Posteriorly:  anterittr  border  of  trapezius. 

Subdivisions  of  Quadrilateral  Surface  of  Neck. — fa)  Anterior  Triangle 

i\ided,  by  digastric  muscle  above  and  anterior  Ijelly  of  omohyoid  below, 
into  submaxillary,  superior  carotid,  and  inferior  carotid  triangles,  (h) 
Posterior  Triangle — divided,  by  jiosterior  belly  of  omohyoid,  into  occipital 
and  subcla\ian  triangles. 

Anterior  Triangle.— Boundaries,  anteriorly :  median  line  of  neck, 
from  chin  to  sternum.  Posteriorly:  anterior  margin  of  sternomastoid 
muscle.  Superiorly ;  lower  bonier  of  Intdy  of  inferior  maxilla,  and  line 
fn>m  angle  of  inferior  maxilla  to  mnsioid  process  (base).  Inferiorly :  at 
urn   (apex).     Thi.s  triangle  is  subdivided  into  submaxillary,  superior 

tid.  an(l  inferior  carotid  triangles. 

Submaxillary  Triangle.— Boundaries  :  Superiorly — lower  border  of 
inferior  maxilla,  and  line  from  angle  of  inferior  maxilla  to  mastoid  process. 
Inferiorly — posterior  belly  of  digastric  and  stylohyoid.  Anteriorly — anterior 
brlly  of  digastric  (or  middle  line  of  neck).  Coverings:  integument;  super- 
ficial fascia;  platysma;  deep  fa.scia;  branches  of  facial  nerve;  branches  of 
suprrficialis  colli  nene.  Floor:  anterior  belly  of  digastric;  mylohyoid; 
hyi:iflos.*Jus.  Contents  :  Muscles — styloglossus,  stylopharyngeus.  Ligaments 
— «-tylomaNillan'  (separating  anterior  from  posterior  f^nrt  of  triangle).  Ar- 
lerie*^— external  taroii<l.  posterior  auricular.  icm|Kir:d,  internal  maxillary, 
myIt»hvoid  branch  of  inferior  dental,  facial  with  sulmia\illar\'  and  submental 
branf  hr^.  inten^d  carotid.  Veins — internal  jugular,  facial,  submaxillary. 
Nr  .  iul,  pneumogastric,  glossopharyngeal,  mylohyoid  branch  of  in- 

ri  il,     Other  .Structures — parotid  gland,  submaxilhm' gland,  lym]ih- 

glands. 

Superior  Carotid  Triangle.— Boundaries :  Superiorly — posterior  belly 
of  digastric.  Inferiorly — anterior  In-lly  of  omohyoid.  Posteriorly— anterior 
ixirdcr  of  Mcmomastoid.  Coverings:  integument;  superficial  fascia;  pla- 
tjnuna;  deep  fascia;  branches  of  facial  nerve;  branches  of  superficialis  colli 
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nen'c.  Floor:  parts  of  thyrohyoid;  hyoglossus;  inferior  constrictor  of 
pharynx;  middle  constrictor  of  pharynx.  Contents:  Arteries — comnwrn 
carotid;  internal  carotid;  external  carotid;  superior  thyroid;  lingual;  facial; 
occipital;  ascending  pharyngeal.  Veins — internal  jugular;  superior  thyroid; 
lingual;  facial;  occipital  (sometimes);  ascending  pharyngeal.  Ner\'es— 
descendens  hypoglossi;  hypoglossal;  pneumogastric;  sympathetic;  spinal 
accessory;  superior  laryngeal;  external  larj'ngeal.  Other  Structures — larynx; 
pharynx;  lymphatic  glands. 

Inferior  Carotid  Triangle. — Boundaries:  Superiorly — anterior  belly 
of  omohyoid.  Anteriorly — middle  line  of  neck.  Posteriorly — anterior  margin 
of  stemomastoid.  Coverings:  integument;  superficial  fascia;  platysma; 
deep  fascia;  descending  branch  of  superficialis  colli  ner\'e.  Floor:  scalenus 
anticus  (superiorly  and  externally);  longus  colli  (inferiorly  and  internally); 
rectus  capitis  anticus  major  (between  and  superiorly);  vertebral  artery*  and 
vein  (between  and  inferiorly).  Contents:  Muscles — sternohyoid;  sterno- 
thyroid. Arteries — common  carotid  (not  strictly);  inferior  thjToid;  vertebral. 
Veins — internal  jugular.  Nerves — pneumogastric;  descending  filaments  from 
loop  between  descendens  and  communicans  hypoglossi;  recurrent  lar>-ngeal; 
sympathetic.  Other  Structures — larynx;  trachea;  thyroid  gland;  lymphatic 
glands. 

Posterior  Triangle. — Boundaries:  Anteriorly — posterior  border  of 
stemomastoid.  Posteriorly — anterior  border  of  trapezius.  Superiorly— 
occiput  (apex).  Inferiorly — superior  border  of  clavicle  (base).  This  triangle 
is  subdivided  into  the  occipital  and  subclavian  triangles. 

Occipital  Triangle.— Boundaries :  Anteriorly — posterior  border  of 
stemomastoid.  Posteriorly — anterior  border  of  trapezius.  Inferiorly — 
posterior  belly  of  omohyoid.  Coverings:  integument;  superficial  fascia; 
platysma;  deep  fascia.  Floor:  splenius  ca])ilis;  levator  anguli  scapula?; 
middle  scalenus;  ]K)steri<)r  scalenus.  Contents  :  Arteries — transversalis  colli. 
N'eins— transversalis  colli.  Xervcs — spinal  accessory;  descending  branches 
of  cervical  ple.xus.     Other  Structures-  -lymphatic  glands. 

Subclavian  Triangle.  -Boundaries  :  -Posteriorly — posterior  belly  of 
omohyoid.  Inferiorly— u[)per  border  of  clavicle.  Anteriorly — posterior 
border  of  stemomastoid  (base).  Coverings  : — integument;  superficial  fascia; 
platysma;  deep  fascia;  descending  branches  of  cervical  plexnis.  Floor: — 
iirst  rib,  first  serration  of  scrratus  magnus.  Contents : — Arteries — subcla\-ian 
fthirrl  ])art);  suprascapular;  transversalis  colli.  \'eins — subclavian  (some- 
times); suprasca})ular;  transversalis  colli;  external  jugular;  small  vein  from 
cephalic  to  external  jugular.  Nerves — brachial  ple.xus,  small  ner\e  to  sub- 
davius.     Other  Structures — lympiialic  glanrls. 

Lymphatic  Glands  of  Head  and  Neck. — Consist  of  superficial  and 
ileep  glands.  (A)  Superficial  glands  of  head  and  neck: — Consist  of 
transverse  and  vertical  sets,  (i)  Transverse  set  of  superficial  glands: — 
Extend  transversely  from  occiput  along  mastoid  process,  zygoma,  and  lower 
border  of  jaw.  to  symj)hysis  menti,an(l  comprise  following  groups; — (a)  Oc- 
cipital or  Suboccipital — below  superior  curved  line  of  occipital  bone,  between 
skin  and  insertion  of  comjjlexus  muscle,  (b)  Posterior  Auricular,  or  Stemo- 
mastoid—behind  ear,  between  skin  and  insertion  of  stemomastoid.  (c) 
Parotid — in  front  of  ear,  between  skin  and  parotid  gland,  some  being  embedded 
within  parotid  gland,  (d)  Buccal — on  .-iurface  of  buccinator,  between  it 
and  skin,  (e)  Submaxillary — in  digastric  triangle,  between  skin  and  mylo- 
hyoid and  hyoglossus.  (f)  Suprahyoid  -  in  middle  line,  between  anterior 
bellies  of  digastric,  between  skin  and  mylohyoid.     (2)  Vertical  set  of  super- 
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ficial  glands  (superficial  cervical  chain): — (a)  Anterior — in  front  of  neck, 
between  hyoid  bone  and  sternum,  and  between  skin  and  sujierficial  muscles, 
(b)  Middle  (sujjerhcial  cervical  chain) — chietly  along  external  juj^ular  vein. 
mainly  in  posterior  triangle  of  neck,  between  platysma  and  deep  ccr\ical 
fascia,  (c)  Posterior — over  trapezius,  between  11  and  skin.  (B)  Deep  glainds 
of  head  and  neck: — Comprising  those  of  head  and  neck,  (i)  Those  of 
head: — Consisting  of  folUming  groups: — (a)  Lingual — on  external  surface  of 
hyoglossus  and  geniohyoglossiis.  (b)  Internal  Maxillary — on  lateral  aspect 
of  pharynx,  behind  buccinator  muscle,  (c)  Posterior  Phar)'ngeal — between 
posterior  surface  of  pharynx  and  rectus  capitis  anticus  major,  near  base  of 
\u[l.  (2)  Those  of  neck  : — Consisting  of  following  sets;— (a)  Superior  set — 
Jong  internal  jugular  vein,  from  base  of  skull  to  level  of  thyroid  cartilage. 
(b)  Inferior  set — along  internal  jugular  vein,  from  ihyruid  cartilage  to  near 
clavicle. 


I. 


REMOVAL  OF  LYHPHATIC  GLANDS  OF  NECK. 

General  Considerations. — In  the  case  t>f  diseased  cervical  glands,  an 
oj>erjiion  may  be  undertaken — (1)  for  the  removal  of  one  or  a  few  defined 
mis.  in  one  or  more  of  the  regions  of  ihe  neck,  in  which  case  a  single  or 
vcral  incision.s  more  or  less  limited,  are  so  placcfl  as  most  readily  and 
safely  to  expose  the  involved  glands; — or  (2)  for  the  removal  of  glands  widely, 
deeply,  and  indistinctly  disseminated  throughout  the  anterolateral  asj3ect 
of  the  neck,  in  which  case  one  or  more  extensive  incisions  are  necessar}', 
both  for  the  removal  of  the  glands  and  in  order  to  give  rtxim  in  which  to 
safeguard  important  structures  during  their  removal.  Removal  of  dis- 
seminated ccr\'ical  glands  will  be  first  described — and  removal  of  isolated 
^bnd«i  will  be  referred  to  under  Cummcnt. 

Indications  for  Removal  of  Cervical  Lymphatic  Glands. ^Chronic 
tubenular  adenitis  (most  frequently);  acute  non  tubercular  suppuralive 
adenitis;  enlargement  secondarily  from  neighboring  malignant  growths. 

Preparation.— Shaving  of  all  hairy  parts  at  site  of  and  Ixirdering  upon 
field  of  operation. 

Position. — Patient  supine;  shouklers  raised;  neck  resting  over  a  support, 
to  render  it  {)rominent;  head  s<i  turned  as  to  incrca.^e  prominence,  length, 
ind  width  of  neik,  and  in  <mler  to  drag  glands  out  from  under  protecting 
iS!>ues.     Surge<>n  on  side  of  operation;  assistant  opposite. 
Landmarks,  —The  triangles  of  the  neck. 

Instruments.— .Scal[)els;    scissors,    straight,    curved,    l>lunt   and    sharp; 

ting  forceps;  toothtnl   forceps;  artery-  clamp  forceps;  blunt  dissector: 

factors;   lenacula;   grooved    director;    aneuri-m  neefJle;    needles;   needle- 

ilder;  sutures;  ligatua-s;  sterilized  water  on  hand  to  lltxxl  neck  in  case  of 

ntng  brge  vein  in  an  inaccessible  locality. 

Incision  —Various  forms  of  incision  have  Ijeen  u.sed,  singly  or  combined. 
\\  here  the  entire  antero  lateral  aspect  of  the  neck  is  to  be  ex|-posed,  a  ^-shaped 
Inci.^idn  (Fig.  72)  may  be  used — BC  extending  from  over  the  mastoid  process 
to  the  interval  between  the  sternal  and  clavicular  attachment  of  the  slerno- 
mastoid,  passing  down  the  middle  of  the  sternomastoid  or  along  its  anterior 
Uictier — IL\  extending  transversely  forward  from  the  upper  end  of  the 
;uc  incision  to  the  angle  of  the  jaw,  and  thence  along  the  lower  border 
ic  jaw  to  Ihe  symphysis — CD  extending  transversely  outward  along  the 
bonier  of  ihe  clavicle,  as  far  toward  the  acromioclavicular  articulation 
IS  occcssar}'.     If  only  the  anterior  triangle  of  the  neck  be  involved,  the  por- 
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tion  ABC  of  the  incision  is  alone  used — if  the  posterior  triangle,  the  portion 
BCD. 

Operation. — (1)  Incise  directly  through  skin,  superficial  fascia,  platysma, 
and  deep  fascia — the  diagonal  portion  of  the  X-shaped  incision  being  first 
made;  that  is,  the  portion  over  the  anterior  border  of  the  stemomastoid. 
Sever  the  external  jugular  vein  between  two  ligatures.  Branches  of  the 
superficialis  colli  nerve  will  be  cut,  but  the  auricularis  magnus  and  occipitalis 
minor  should  be  retracted  backward,  if  exposed.  This  incision  is  carried 
down  to  and  exposes  the  whole  length  of  the  stemomastoid  muscle.  (3) 
Carry  the  upper  incision  transversely  downward  to  the  angle  of  the  jaw, 


Fig.  72. — Ist  isTON.s  I  OR  F.\Pf>siN(;  I.^  mf'hatk"  Gi  ant^s  oi"  ("krvicai.  Rkgion  :— BC,  Line  over 
amcriur  f>or<in<>f  sttiiiKfiiastoid,  liom  mnstoid  |)r<Ht--s  lo  jiiui\al  bctwi't-ii  sternal  and  clavicular 
origins  of  stLtiKniiastoid  ;  I'.\.  I,inc  iiniii  niast<^>i(l  piotcss  t<>  aiij;li'  <■!  jaw,  and  thenceforward  along 
its  lowt-r  honlor;  CL>,  I.int-  from  sti  i  iiodavii  nlar  arti(  iilalion  onuvard  alontj  upper  border  of  clavicle. 
Anterior  trian.i;le  of  n<clv  is  exposed  by  raising  flap  AI'.C ;  I'oslerifir  triangle,  by  raising  flap  BCD; 
Kntire  antcro  latcial  aspet  t  of  niik,  by  raising  bolii  (1a))s.  I'oiiowing  iiuisirjn.s  may  be  used  for 
removing  isolated  grfmps  of  glands;  i:i",  Iii<  i.,ioii  j)aralkl  with  anterior  border  of  stemomastoid; 
r,H.  ])arailel  with  ])osiiiior  border;  IJ,  Transxerse  oblique  in  u])per  j 'art  of  neck;  KL,  Transverse 
oblique  in  lower  i>art  of  net  k. 


and  then  forward  ahnif^  the  lower  border  of  the  inferior  maxilla  toward  the 
symphy.sis,  passing  through  the  skin,  superficial  fascia,  platysma,  and  deep 
fascia — and  cxjjosinj:^,  without  injury,  the  i)arotid  gland,  facial  nerve,  tribu- 
taries of  lemporomaxillary  vein,  facial  artery  and  vein,  submaxillary  and 
submental  glands.  The  facial  artery  and  vein  may  be  divided  between  two 
ligatures,  if  necessary.  (3)  The  lower  incision  is  now  carried  transversely 
along  the  up))er  l)order  of  the  clavicle,  as  far  toward  its  outer  end  as  necessar\' 
— passing  through  skin,  superficial  fascia,  platysma,  anfl  deep  fascia — 
dividing  some  of  the  descending  su])erficial  branches  of  the  cervical  plexus 
and  a  few  minor  vessels.     (4)  Having  now  completed  these  three  incisions, 
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two  triangular  flaps  are  carefully  dissected  up  and  lumcd  aside — an  anterior 
flap  (ABC),  having  ihc  same  boundaries  as  the  anterior  triangle  of  the  neck, 
is  turned  forward,  hinging  on  the  anterior  median  line  of  the  neck— and  a 
posterior  llap  (BCD),  having  the  same  boundaries  as  the  posterior  triangle 
of  the  neck,  is  turned  backward,  hinging  on  the  anterior  margin  of  the  tra- 
pezius (or  on  a  line  jxisterior  lo  that,  if  the  lower  transverse  incision  ha\e 
been  extended  fwstcriorly  to  the  acrumiochuifular  arltculation).  Thus. 
the  superficial  parts  having  been  turned  asi<le,  the  entire  anlero  lateral  quadri- 
lateral surface  of  the  neck  is  expose^!  on  a  plane  with  the  imi»ortant  slmctures 
and  in  easy  access  to  those  structures.  (5)  All  glands  are  now  dissected  out^ 
tc^clher  with  their  surrounding  conneclise  tissue — being  sought  in  the  locali- 
ties indicated  in  the  above  summary  (see  Lymphatic  Glands  of  Head  and 
Xeck,  page  134)— guaniing,  at  the  s;inie  time,  the  important  anatomical 
structures  enumerated  under  Surgical  Anatomy  of  the  Triangles  of  the  Neck. 
(6)  If  avoidable,  the  stemomastoid  shoulrl  not  be  cut — it  generally  being 
possible,  in  such  a  free  exposure,  to  retract  it  alternately  well  forward  and 
iiackward  in  order  to  remove  the  glantls  jiartly  or  entirely  cohered  by  it, 
slightly  flexing  the  chin  on  the  sternum  to  lessen  lensiun.  Where,  hmvever, 
it  proves  a  barrier  to  thorough  and  safe  work,  it  should  be  unhesitatingly 
srveretl— the  emergence  of  the  spinal  accessor)-  nerve  from  its  pcjslerior 
bonier  Iwing  exfxi?.ed,  and  the  muscle  divided  transversely  below  the  nerve 
The  upjier  end  of  the  muscle  is  then  turned  upward  and  backward  with 
the  uninjured  nerve,  and  the  lower  end  downward  and  forward — and  the 
imjK*rt;tnt  structures  l>enealh  it  thus  easily  brought  to  view.  (7)  In  com- 
pleting the  operation,  the  cut  ends  of  the  stemomastoid  should  be  carefully 
sutured  with  interrupted  buried  catgut  sutures.  The  flaps  are  now  turned 
back  into  place  and  sutured  throughout — the  flaps  being  sutured  to  each 
other  first,  then  along  the  suiierior  transverse  line,  an<l,  last,  al^ng  the  inferior 
transv^erse  line — the  wound  being  closcJ  throughout  with  silkwtirm-gut  or 
siJk — and  firm  pressure,  to  occlude  dead  spaces,  made  in  the  dressing.  The 
neck  and  head  are  steadied  in  some  form  of  retentive  apparatus  until  union 
has  octMrnxl. 

Removal  of  Isolated  Lymphatic  Glands  of  the  ITeck, — Those  isolated 
^landjs  will  Ix-loiig  to  <^ne  of  the  gnnips  of  su|x-rficial  or  deep  glands  given. 
with  their  relations,  upon  a  preceding  page.  The  p  sition,  direction.  an<l 
«:rtrnl  of  the  incision  for  their  exposure  will  be  determined  by  the  special 
^Tuup  of  glands  involve<l  and  the  extent  of  the  involvement — the  general 
rule  iM'ing  that  the  incision  is  so  placed  as  to  reach  the  site  most  readily  and 
with  greatest  safety  to  neighboring  structures — and  may  be  a  single  vertical, 
irunsvcrsc,  or  oblique  straight  incision,  making  an  o|>ening  whose  li})S  have 
to  lie  relracte<l  (o  expose  the  parts; — or  a  combination  of  these; — or  a  curxerl 
incision,  thereby  forming  a  flap,  which  is  temporarily  turned  back.  The 
two  most  generally  used  forms  of  incision,  however,  are  those  which  are 
n^^re  or  less  parallel  with  one  of  the  borders  of  the  stemomastoid  (Fig.  72, 
KF  or  (jH) — or  more  or  less  parallel  with  the  natural  ol>liquely  transverse 
crease  crossing  the  neck  alR»ut  on  a  level  with  the  hyoid  Inine,  in  the  cleavage 
line  of  the  skin  (Fig.  72,  IJ  or  KL).  The  incision  may  l*e  placed  over  the 
subma.xillar)'.  suficrior  carotid,  or  inferior  carotid  triangle,  of  the  ant.rior 
triangle  of  the  neck,  or  over  the  occijvital  or  subclavian  triangle,  of  the  poMerior 
triangle  -or  over  the  jK^sterior  aspect  of  the  neck,  liclween  the  anterior  border 
of  the  trapezius  and  the  posterior  median  tine,  and  between  the  superior 
biinlef  I  if  the  scapula — or  may  involve  several  triangles. 

Comment.— (I)  Great  care  b  necessary  in  removing  glands  from  thin- 
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walled  veins.  Should  a  vein  be  wounded,  the  opening  should  be  caught  up 
instantly  and  laterally  ligated,  if  the  wound  be  appropriate,  or  sutured,  or 
even  transversely  ligated.  If  so  situated  that  closure  cannot  be  immediately 
made,  the  part  should  be  flooded  with  water,  so  that  water  stands  over  the 
open  vein,  to  prevent  the  drawing-in  of  air  until  the  vein  can  be  secured. 
(2)  The  important  nerves  are  to  be  particularly  guarded.  (3)  The  arteries 
and  arterial  hemorrhage  give  far  less  concern  than  the  veins  and  venous 
hemorrhage.  (4)  It  is  better  to  dissect  the  glands  out  in  masses  or  chains, 
together  with  their  adherent  connective  tissue — invisible,  impalpable  glands 
being  thus  more  thoroughly  removed.  (5)  Glands  should  be  removed  with 
their  capsules  intact.  (6)  The  sternohyoid  and  omohyoid  may  also  be  divided 
and  subsequently  sutured.  (7)  All  bleeding  should  be  immediately  con- 
trolled as  encountered,  and  ligated  as  soon  as  convenient. 


SURGICAL  ANATOMY  OF  AXILLARY  REGION. 

Description. — The  axilla  is  a  pyramidal  space  Ijelvveen  the  upper  lateral 
wall  of  thorax  and  inner  wall  of  arm— its  apex  corresponding  with  interval 
between  first  rib  on  inner  side,  clavicle  in  front,  and  upper  edge  of  scapula 
behind; — its  base,  broad  at  chest  and  narrow  at  arm,  is  composed  of  skin 
and  dense  fascia,  extending  between  inferior  border  of  pectoraHs  major  in 
front,  and  inferior  border  of  latissimus  dorsi  behind. 

Boundaries. — Anteriorly — pecloralis  major  (throughout);  pectoralis 
minor  (its  center).  Posteriorly — subscapulaiis  (above);  teres  major  and 
latissimus  dorsi  (below).  Internally— first  to  fourth  ribs;  first  to  third 
intercostal  muscles;  serralus  magnus.  Externally — humerus;  coracobrachi- 
alis;  biceps. 

Contents. — Arteries  : — axillary  (along  external  wall,  nearer  anterior  than 
posterior  boundary);  su})erior  thoracic;  acromial  thoracic;  long  thoracic; 
alar  thoracic;  subscapular;  anterior  circumllex;  ])osterior  circumflex.  Veins  : 
—axillary  (to  inner  side  of  axillary  artery);  receiving  vena*  comites  of  brachial 
artery  and  tributaries  of  branches  of  axillary  artery.  Nerves: — brachial 
plexus  lies  to  outer  side  of  tlrst  part  of  axillary  artery; — the  second  part  of 
axillary  artery  has  the  outer,  inner,  and  |)oslerior  cords  of  j)lexus  in  the  rela- 
tions ex|)ressc<l  by  their  names; -the  third  part  of  the  artery  has,  anteriorly, 
inner  head  of  median  nerve;  ]>osteriorly,  musculospiral  and  circumflex; 
externally,  median,  musculo  cutaneous;  internally,  ulnar,  internal  cutaneous, 
lesser  internal  cutaneous.  Posterior  thoracic  (on  serratus  magnus).  In- 
tercosto-humeral.     Kxternal  anri  internal  anterior  thoracic,  crossing  in  front 

1   u..u:„,i    „..:it ..-. — , 4:. ...I..       /-*i^-.J„  .      .-__    u^i 
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REMOVAL  OF  AXILLARY  LYMPHATIC  GLANDS. 

Description.^ — The  removiil  of  the  axillary  glands  is  drmc.  in  the  majority 
of  cases,  in  connection  w-ith  ihe  rcmnval  of  neighboring  malignant  growths, 
esfwcially  those  involving  the  breast— and,  in  such  cases,  the  incision  for 
e-\pt)sing  the  axillan'  region  is  merely  a  proloT^gation  into  ihe  axilla  of  the 
incision  for  the  original  operation.  The  steps,  therefore,  of  the  ojjcration 
for  ihe  removal  of  these  glands  will  be  found  sufficiently  described  under 
the  operations  for  the  radical  removal  of  the  breast  (pages  582  to  5  85).  Where 
it  is  planned  to  remove  enlarge^l  ax 
iUan'  glands  alone  and  as  a  distinct 
operation,  ihe  incision  is  pbcctl 
over  the  in  vol  ve<i  glands  (Fig.  73).       /      >*^- 


SURGICAL  ANATOMY  OF 
SCARPA*S  TRIANGLE. 

Description.— A  triangular 
ariM   iu>l  Ix'Iow  foKl  of  groin. 

Boundaries.—  Base  (alMive); 
Pouf)art's  ligament.  Kxtcrnaily; 
sartorius.  Inlernally;  adductor 
longus.  Apex  fbelow);  junction  of 
s.irturius  and  adductor  longus. 

Roof.— Skin;  superficial  fascia; 
fasiia  lala. 

Floor. —  (From     without     in 

ti.)     lliacus;  psoas;  pectineus; 
txjui  tor  brevis;  ad<luctor  longus. 

Contents.^  Arteries;  common 
ftJtu»ral  (from  middle  of  base  to 
apex);  su|>erior  epigastric;  superfi 
cial  circumtlex  iliac;  su|>crficial  ex 
lemal  pudic;  deep  external  pudic; 
profunda  femoris.  Veins;  fennfral 
(to  inner  side  of  artery) ;  profunda 
femorl^;  tributaries  of  branches  uf 
femoral;  internal  saphenous, 
Ncn-es;  anterior  crural  (to  outer 
^kIc  of  arter>);  crural  branch  of 
gcnttoiTiiral;  evtemal  cutaneous. 
Lj-mnha tics;  superficial  and  deep 
gUno^. 

Inguinal  Lymphatic  Glands.—Consist  of  two  following  sets;  (1)  Super- 
ficifti  Glands;  <H)li(iuc  or  Inguinal  Set— along  Foupart's  ligament.  up(»n 
fasou  lata.  \  erlical  or  Sa|>henuus  Set— around  saphenous  opening  and  upon 
fascia  lata,  (3)  Deep  Glands;  along  upper  part  of  femoral  vessels,  one  or 
more  being  vritliin  femoral  canal. 


l-VMI-M.MIC   liLAMJS  :— l'.1»«UIK  IhtIwccU    bK«rJ«   Ul»d 

l*ct.torAl  muscles,  iiii  front,  uihI  thv  M-apulitr  musclcsi. 
iRisleriofly.  lu  whicli  inwy  •»c  afl«leil  uiie  or  mote  m- 
i-i<.Um!«  al  ntclft  alible.  rutcMdkltg  t'lthcr  in  Irolil  o<  or 
bcliitid  iIk:  main  Iticiiiiuii. 
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nerve.  Floor:  parts  of  thyrohyoid;  hyoglossus;  inferior  constrictor  of 
pharynx;  middle  constrictor  of  pharynx.  Contents:  Arteries — common 
carotid;  internal  carotid;  external  carotid;  superior  thyroid;  lingual;  fadal; 
occipital;  ascending  pharyngeal.  Veins — internal  jugular;  superior  thyroid; 
lingual;  facial;  occipital  (sometimes);  ascending  phar^'ngeal.  Nen'es — 
descendens  hypoglossi;  hypoglossal;  pneumogastric;  sympathetic;  spinal 
accessory;  superior  laryngeal;  external  larj'ngeal.  Other  Structures — larynx; 
pharynx;  lymphatic  glands. 

Inferior  Carotid  Triangle. — Boundaries:  Superiorly — anterior  belly 
of  omohyoid.  Anteriorly — middle  line  of  neck.  Posteriorly — anterior  margin 
of  stemomastoid.  Coverings:  integument;  superficial  fascia;  platysma; 
deep  fascia;  descending  branch  of  superficialis  colli  nerve.  Floor:  scalenus 
anticus  (superiorly  and  externally);  longus  colli  (inferiorly  and  internally); 
rectus  capitis  anticus  major  (between  and  superiorly);  vertebral  arter>'  and 
vein  (between  and  inferiorly).  Contents :  Muscles — sternohyoid;  sterno- 
thyroid. Arteries — common  carotid  (not  strictly);  inferior  thjToid;  vertebral 
Veins — internal  jugular.  Nenes — pneumogastric;  descending  filaments  from 
loop  between  descendens  and  communicans  hypoglossi;  recurrent  lar}*ngeal; 
sympathetic.  Other  Structures — larj'nx;  trachea;  thyroid  gland;  lymphatic 
glands. 

Posterior  Triangle. — ^Boundaries:  Anteriorly — posterior  border  of 
stemomastoid.  Posteriorly — anterior  border  of  trapezius.  Superiorly — 
occiput  (apex).  Inferiorly — superior  border  of  clavicle  (base).  This  triangle 
is  subdivided  into  the  occipital  and  subclavian  triangles. 

Occipital  Triangle.— Boundaries :  Anteriorly — posterior  border  of 
stemomastoid.  Posteriorly — anterior  border  of  tra]>ezius.  Inferiorly — 
posterior  belly  of  omohyoid.  Coverings:  integument;  superficial  fascia; 
platysma;  deep  fascia.  Floor:  splenius  capitis;  levator  anguli  scapulx; 
middle  scalenus;  posterior  scalenus.  Contents :  .\rteries — transversalis  colli. 
Veins — transversalis  colli.  Nerves — spinal  accessory;  descending  branches 
of  cervical  plexus.     Other  Structures— lymphatic  glands. 

Subclavian  Triangle.— Boundaries: -Posteriorly — posterior  belly  of 
omohyoid.  Inferiorly — upper  Ix^rder  of  clavicle.  Anteriorly — posterior 
border  of  stemomastoid  (base).  Coverings : — integument;  superficial  fascia; 
platysma;  deep  fascia;  descending  branches  of  cervical  plexus.  Floor: — 
first  rib,  first  serration  of  serratus  magnus.  Contents : — Arteries — subclarian 
(third  part);  suprascapular;  transversiilis  colli.  Veins — subclavian  (some- 
times); suprascapular;  transversalis  colli;  extemal  jugular;  small  vein  from 
cephalic  to  external  jugular.  Nerves — brachial  plexus,  small  nen-e  to  sub- 
clavius.     Other  Structures — lymphatic  glands. 

Lymphatic  Glands  of  Head  and  Neck. — Consist  of  superficial  and 
dee|j  glands.  (A)  Superficial  glands  of  head  and  neck: — Consist  of 
transverse  and  vertical  sets,  (i)  Transverse  set  of  superficial  glands:— 
Extend  transver.'^cly  from  occiput  along  mastoid  process,  zygoma,  and  lower 
border  of  jaw.  to  symphysis  menti,  and  comprise  following  groups; — (a)  Oc- 
cipital or  Sul)(>ccipital — below  superior  curved  line  of  occipital  bone,  between 
skin  and  insertion  of  comjilexus  muscle,  (b)  Posterior  Auricular,  or  Stemo- 
mastoid—l)chind  ear,  between  skin  and  insertion  of  stemomastoid.  (c) 
Parotid — in  front  of  ear,  between  skin  and  parotid  gland,  some  being  embedded 
within  parotid  gland,  (d)  Buccal — on  surface  of  buccinator,  between  it 
and  skin,  (e)  Submaxillary — in  digastric  triangle,  between  skin  and  mylo- 
hyoid and  hyoglossus.  (f)  Suprahyoid  —  in  middle  line,  between  anterior 
bellies  of  digastric,  between  skin  and  mylohyoid.     (2)  Vertical  set  of  super- 
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ficial  glands  (superficial  cervical  chain): — (a)  Anlcrior— in  front  of  neck, 
I  between  hvoid  bone  and  sternum,  and  between  skin  and  superficial  muscles. 
(b)  Middle  (superticial  cervical  chain) — chietly  along  external  jupular  vein, 
mainly  in  posterior  Irianjfle  of  neck,  t>etween  platysma  anrl  deep  cervical 
fa'icia.  (C)  Posterior — over  trapezius,  between  it  and  skin.  (B)  Deep  glands 
of  head  and  neck: — Comprising  those  of  head  and  neck,  (i)  Those  of 
_iiead: — Consisting  of  following  groups: — (a)  Lin|2^ual — on  external  surface  of 
liyoglossus  and  geniohyoglossus.  (b)  Internal  Maxillan' — on  lateral  aspect 
phar)*nx,  behind  buccinator  muscle,  (c)  Posterior  Phar>'ngeal — between 
oslerior  surface  of  pharinx  and  rectus  capitis  amicus  major,  near  base  of 
skull.  (2)  Those  of  neck  : — Consisting  of  following  sets;— (a)  Superior  set — 
along  internal  jugular  vein,  from  base  of  skull  to  level  of  thyroid  cartilage. 
(b>  Inferior  set — -along  internal  jugular  vein,  from  thyroid  cartilage  to  near 
clavicle. 


REMOVAL  OF  LYIHPHATIC  GLANDS  OF  NECK. 

General   Considerations. — In  the  case  of  diseased  cervical  glands,  an 

ojjeration  may  l.>e   undertaken — (I)  for  the  remo\al  of  one  or  a  few  defined 

glands,  in  one  or  more  of  the  regions  of  the  neck,  in  which  case  a  single  or 

r«everal  incisions,  more  or  less  limited,  arc  so  placed  as  most  readily  and 

safely  to  expose  the  involved  glands; — or  (2)  for  the  removal  of  glands  widely, 

deeply,  and  indistinctly  disst^minated  throughout  the  aniero-lateral  aspect 

of  the  neck,  in  which  case  one  or  more  extensive  incisions  are  necessarj', 

Jboth  for  the  removal  of  the  glands  and  in  order  to  give  room  in  which  to 

ftfei;uard    important    structures   during    ihcir   removal.     Removal    of   dis- 

rmtnated  cervical  glands  will  be  tirsi  described — and  removal  of  isolated 

iJand*!  will  be  referretJ  to  under  Comment. 

Indications  for  Removal  of  Cervical  Lymphatic  Glands.— Chronic 
tubcnular  adenitis  (most  frequently);  acute  non4ubcrru!ar  sujipurative 
adenJti'«;  enlargement  secondarily  from  ncighlmring  malignant  growths. 

Preparation. — Shaving  of  all  hairy  parts  at  sile  of  and  bordering  upon 
field  of  operation. 

Position. — Patient  supine;  shoulders  raised;  neck  resting  over  a  supfKirt, 
to  render  it  prominent;  head  st)  turned  as  to  increase  prominence,  length, 
nd  width  of  neck,  and  in  order  to  drag  glands  out  from  under  protecting 
lv54je*.     Surgeon  on  side  of  oj>eration,  assistant  0|>[>osite. 
Landmarks.     The  triangles  of  the  neck. 

Instruments.— Scalj>cl.s;    scissors,   straight,    curvefl,    blunt   and    sharp; 

ccling  forceps;  tmithed   forceps;  arter\'-clamp  forceps;  blunt  dissector; 

imclors;   lenacula;   grooved    director;    aneuri  m  needle;    needles;   needle- 

^Idcr;  sutures;  ligatures;  sterilized  water  on  hand  to  llood  neck  in  case  of 

ning  large  vein  in  an  inaccessible  kx-ality. 

Incision  —Various  forms  of  incision  have  been  used,  singly  or  combined. 
i\\'here  the  entire  antero  lateral  asjK^ct  of  the  neck  is  to  be  expc^ed,  a  3I-sha|>ed 
nci>ion  (Fig.  72)  may  be  useti — BC  extenrling  from  over  the  mastoid  process 
'to  the  interval  l>etween  the  sternal  and  clavicular  attachment  of  the  sterno- 
mastoid,  f>a.ssing  down  the  middle  of  the  stcrnomastoid  or  along  its  anterior 
|j<>r«lcr — B.\  extending  transversely  forward  from  the  upper  end  of  the 
oblique  inci.sion  to  the  angle  of  the  jaw.  and  l hence  along  the  lower  border 
of  the  jaw  to  the  symphysis — CD  extending  transversely  outward  along  the 
upper  borfier  of  the  clavicle,  as  far  toward  the  acromioclavicular  articulation 
as  ncccs&ar)'.     If  only  the  anterior  triangle  of  the  neck  be  involved,  the  por- 
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NEURECTOMY. 

Description. — Excision  of  a  nerve.  Neurectomy  may  be  partial  or  com- 
plete. As  ordinarily  performed,  only  a  small  part  of  the  length  of  the  nerve 
is  removed. 

Preparation — Position — Landmarks — Surgical  Anatomy — Incision. 
— Determined  by  the  special  nerve. 

Indications. — Neuralgia  of  sensory  nerves;  spasm  of  motor  nerves. 


FiiC.    76.  — NlURHCTOMY   OF    StPR Af )K11ITAI.    NkRVI-.. 

Operation. — The  nerve  liaving  been  exposed  and  brought  well  into 
the  field,  is  lifted  out  of  its  bed  with  f()rcci)s — and  from  2  to  3  cm.  (i  to  ij 
inches)  of  its  trunk  is  excised  with  scaljjcl  (i)referable  to  scissors,  w'hich  partly 
crush).  The  ends  are  then  allowed  to  drop  l)ack  into  position — and  the 
wound  is  closed  (Fig.  76). 

Comment. — Total  excision  is  most  frequently  done  by  avulsion  (page  143). 


NEURECTASY. 

Description. — Nerve  stretching. 

Indications. — Neuralgia  of  sensory  and  spasm  of  motor  nerves. 

Preparation — Position — Landmarks — Surgical   Anatomy — Incision. 

— Determined  by  the  nerve  operated  upon. 

Operation. — The  nerve  is  freely  exposed  and  separated  by  blunt  dis- 
section sufficiently  for  manipulation.  Small  nerves  are  stretched  by  means 
of  a  nerve-hook  inserted  beneath  them.  l-,arge  nerves  are  stretched  by  being 
grasped  between  thumb  and  finger — the  nerve  is  steadily  and  evenly  pulled 
from  its  center  for  about  five  minutes — then  from  its  periphery  for  about 
five  minutes.  The  extremes  of  force  employed  may  be  represented  by  a 
pull  of  a  half-pound  for  the  supraorbital — and  from  thirty  to  sixty  pounds 
(according  to  the  judgment  of  the  operator)  for  the  sciatic.  The  manipu- 
lation is  (lone  with  as  limited  disturbance  to  the  surrounding  structures  as 
possible.  After  the  stretching,  the  nerve  is  dropped  back  into  place  and  the 
incision  closed.  In  the  after-treatment,  the  part  should  be  immobilized  until 
union  of  the  wound  occurs.     Temporary  paralyses  of  motion  and  sensation 


NERVE  AVULSION. 
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FJp.  77.— NBt'UBCTASV  OF  jNpR\nKiirru    Ni  k\  i  . 

Comment. — Sensory  nerves  seem  more  dulled  by  iraction  in  a.  direction 
»y  from  the  cord — motor  nen'cs  more  dulled  by  iraction  toward  the  cfird 


NERVE-AVULSION. 

Description. — The  tearing  away  of  a  nerve  from  its  central  and  peripheral 

<r«nnections. 

Indications.— Nearalj^'ia.     Chielly  used  upon  branches  of  the  fifth  nerve 
Preparation —Position— Landmarks— Surgical   Anatomy— Incision. 

Determined  by  the  s|>e€iat  nerve. 


Kir.  7«».^i\i<RVE-AV»!i5in«<  nr    Inkp aornital 


Operation. — Having  ex[?osed  the  ner\e  involved,  it  is  grasped  by  calch- 
forrq>v  (rirmly.  but  not  strongly  enough  lo  crush  and  break  it)— and  then 
iilowly  wound  around  the  forceps  (by  twisting  the  latter  between  the  fingcrsli 
— iintil  the  nerve  is  torn  away  from  its  connections,  both  proximally  and 

lUy,     Branches  of  the  nerve  are  also  sometimes  avulsed,  to  a  greater  or 


144      OPERATIONS  UPON  THE  NERVES,  PLEXUSES,  AND  GANGUA. 

less  extent  along  with  the  main  trunk — as  well  as  a  part  or  the  whole  of  a 
ganglion.  The  nene  may,  also,  be  partly  cut — either  distally  (generally) 
or  peripherally.  The  wound  is  closed  throughout,  in  the  usual  manner 
(Fig.  78). 


NEURORRHAPHY. 

Description.— Suturing  of  nerve  which  has  been  partially  or  entirely 
divided.  Neurorrhaphy  may  be  primar>',  or  immediate,  where  the  nerve 
is  sutured  at  once, — or  secondar}-,  where  the  suturing  is  done  subsequent 
to  repair  of  injury. 

Indications. — Repair  of  injury  to  nerve.    Neuroplasty. 

Preparation— Position — Landmarks — Surgical  Anatomy — Incision. 
— Determined  by  the  ner\e  involved. 

Operation  of  Primary,  or  Immediate,  Neurorrhaphy. — The  severed 
nerve-ends  are  exposed  in  the  wound  and  brought  well  within  reach.  See 
if  they  be  cleanly  cut.  If  not,  gently  grasp  them  with  forceps  and  cut  them 
cleanly,  and  preferably  transversely,  with  a  sharp  knife,  with  a  minimum 
sacrifice  of  ner\'e-tissue.  The  ends  are  brought  and  held  in  apposition,  in 
their  normal  relations,  anterior  aspect  to  anterior  aspect,  and  the  like.   If 


F'Jfs.  79-.S3.— MiuHODS  of  Nkrvic  Siti-rinc  :— I.— A.  B.  C,  Sutures  passing  through  entire  thick- 
ness (if  ticrvc*  and  sheath  ;  D,  K,  Sutures  passing  through  ner>'e-shcath  only. 


the  ends  cannot  be  approximated,  flex  or  extend  the  limb  to  increase  the 
length,  or  stretch  both  ends  gently  (preferably  grasping  them  with  the  fingers). 
It  is  desirable  that  there  should  be  no  tension  upon  the  sutures.  The  junction 
is  made  with  a  fine  cambric  needle  threaded  with  fine  chromic  catgut  and 
held  in  a  needle-holder.  One  of  several  methods  of  suturing  may  be  adopted; 
— (a)  The  sutures  may  be  passed  entirely  through  the  sheath  and  ner\'e,  in 
two  or  more  directions,  and  about  3  mm.  (i  inch)  from  the  ends.  The 
needle  passes  from  before  backward  through  the  entire  thickness  of  the 
proximal  end — then  similarly  through  the  distal  end,  from  behind  forward — 
and  the  suture  is  tied  lightly,  so  as  not  to  have  tension.  A  second  suture  may 
be  applied  antero-posteriorly,  or  laterally— and  as  many  as  seem  needed 
accurately  to  coapt  the  ends.  This  is  the  most  general  method  of  nerve- 
suturing  (Figs.  79-81,  A,  B,  C).     (b)  Sutures  may  be  passed  through  the 


NEURORRHAPHY. 


M5 


ncnic-sheath  alone,  encircling  ihe  nerve  proper.  Thb  is  the  j)referaljle 
oj^ralion — but  is  possible  only  in  lar«ie  nerves  (Tigs.  S2-83,  D,  E).  (c) 
Part  of  the  sutures  may  pa&s  ihrougli  the  nerve  and  sheath  (as  in  a) — and 
part   through  the  sheath  only  (as  in  b)  (Figs.  84-86,  .\,  B,  C).     (d)  After 


FIk».  %4-W.— Mkthoos  OP  Xkrvk  StTrS-lNC:— IT.— A,  B.  Sutures  fiassiug  lhn>ug:h  sheath  and 
jrtkrt  c»<  nerve;  C.  Sutur«  thnjugh  sheath,  mnfuntnl  by  icIaxntioti-sutitrL*  thruu^h  enlirt-  iierv-e;  l>, 
Nrr%c  cut  obliquely  aiiU  uniicU  by  sutuTc through  sheath  ajid  part  of  nerve;  E,  Same  with  relaxatiou- 
ftuiurc. 

paring   the  larger  end   it    may  lie  split  down  its  center  for  about   1.3  cm. 

<J  inch) — the  smaller  end  maybe  beveled  on  two  sides  and  sutured  lietween 

I  Ihe  Ups  of  the  split  end  (Fig.  93,  A),     (e)  One  end  may  be  beveled  on  its 


Mitfj'*  or  NebvE'SITV'RING  :— UI,— A.  Reiufoniui;  lliruii«li-.^iid-ihrou«fi  "iiiture 
:\iU  |<Mip«  ul  6r5l  isuture;  B,  C.  D,  Union  by  a|>provimuliun  iti  Uteial  a&|>ccts  ul 


?.uri;ui',  the  other  on   its  lower  surface — the   two  freshene<l   surfaces 
then   placed  in  contact  and  sutured  through  and  through  (Figs.  S7  and 
I  ^"i,  D,  E),     This  requires  a  greater  length  of  nerve  than  some  of  the  other 
methods.     Other  methods  are  shown  in   Figs.  89  to  92,  and   94  and  95. 


to 
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Having  completed  the  union  of  the  nen'e-ends,  the  wound  is  sutured  and  the 
limb  immobilized  so  as  to  minimize  tension  for  about  ten  days — the  part  is 
then  gently  massaged  daily  and  the  splint  reapplied  between  times  and  not 
removed  for  about  six  weeks.  Primary  union  is  particularly  to  be  sought. 
The  restraining  splint  should  be  such  as  will  hold  the  part  so  that  the  ner\'e 
will  be  relaxed. 

Operation  of  Secondary  Neurorrhaphy. — Having  applied  Esmarch's 
bandage,  one  may  cut  directly  down  u\Hm  the  supposed  site  of  the  nerve  ends. 
It  is  better,  however,  deli})erately  to  incise  for  and  expose  both  proximal 
and  distal  nerve-trunks,  above  and  below  the  involvement,  on  anatomical 
grounds.  Much  difficulty  may  be  experienced  in  finding  the  nerve-ends, 
unless  traced  down  and  upward,  as  the  case  may  be,  from  the  nerve-trunks. 
The  proximal  end  is  easier  to  find,  and  apt  to  be  buUx)us  and  sensitive.  The 
distal  end  is  apt  to  be  atrophied.  Sufficient  freeing  of  the  nerve-ends  to 
enable  them  to  meet  is  necessary.     While  in  primary  suturing  the  severed 

ends  may  or  may  not 
require  trimming  before 
suturing,  in  secondary 
suturing  they  are,  in  ad- 
dition to  being  freed 
from  connective  tissue, 
always  to  be  excised. 
Having  identified  the 
nerve  ends,  dissect  away 
all  intervening  fibrous 
tissue.  With  a  sharp 
knife  cut  away  trans- 
versely the  proximal 
end  until  healthy  nerve 
tissue  is  reached.  In 
the  case  of  the  distal 
end,  simply  cut  away 
enough  of  the  upper 
end  to  afford  good  ap- 
proximation (for  degen- 
erative processes  will 
have  extended  far  down 
this  end  under  any  cir- 
cumstances). If  the  ends  can  now  be  made  to  meet  without  too  much  ten- 
sion, tliey  are  sutured  together  by  one  of  tlic  methods  described  under  primary 
neurorrhaphy.  If  greater  length  l)e  necessary,  as  is  almost  invariably  the 
case,  it  may  generally  l)e  gotten  by  first  carefully  stretching  the  ends — after 
which  they  are  united  by  suture.  If  sufficient  length  cannot  be  thus  secured, 
neuroplasty  must  l)e  done  (i)agc  i47)-  l^>ll()wing  secondary  neurorrhaphy 
the  wound  is  dosed,  the  limb  splinted,  and  the  same  after-treatment  carried 
on  as  after  the  primary  operation — altliough  results  are  not  to  be  expected 
so  soon.     Restoration  of  function  may  require  from  one  to  two  years. 

Comment. — Where  stretching  is  resorted  to  to  gain  length  in  secondary 
suturing,  it  should  he  aj)plied  before  excising  the  nerve-ends — traction  being 
made  upon  the  nerve-ends  themselves,  which  are  afterward  removed.  And 
if  tension  be  too  great  u[)on   the  sutured  ends,  relaxation-sutures  may  be 


l-ii;'^  »;,-<7,S.— Mil  nous  OK  Ni-;kvk-sc  riRiN<; :—  I\'.— A,  Sutur- 
iiiR  of  l>cvi'k'<l  iiiil  iKtwctii  lips  oi  split  vikI  ;  B,  <,",  McIIkkI  oi  iinit- 
iiij;  souiitl  upper  .uid  lower  porti<»ns  of  iici\c  1)>  si)liitiiig  and 
suturiiijL;  cotitmclcd  porii<;n. 


NELROPLASTV. 
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NEtmOPLASTY. 

Description. — The  union  of  severed  nerve-ends  by  processes  of  plastic 
elongation  of  the  nerve  itself, — or  by  the  interposition  of  nerve  or  other 


|b — NBV»ofi.ASTV:— I.— A,  B,  Union  b^-  splitting  both  ends  of  nerve  and  unitize  split  end* 
crtd  tixrnd ;  C.  D,  Samu,  with  split  ends  united  laiemlly. 

material^in  cases  where  the  loss  of  nerve  substance  is  so  great   that  the 
severed  ends  cannot  be  brought  and  held  tr»geiher  by  the  ordinary  methods 


Pig^  MR^lg^  — NKnort  A*tV:— II.— A.Spliltini;  nne  end.witti  union  uf  lateral  aspect  of  split  end 
lol  iJ[*p«j*ite  rnlitc  ctiJ  ,  B.  Sumc.  with  uninn  cnd-to-cnd  ;  C.  t),  Same  as  in  B,  in  case 


jy, 
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of  suturing.     The  object  sought  is  the  supplying  of  a  substance  between 
the  cut  ends  along  which  the  nerve-fibers  may  grow  from  the  proximal  to 

the  distal  end  (as  the  tendrils  of 
a  vine  grow  along  a  trellis) 

Indications.  —  Where,  in 
primary  operations,  considerable 
nerve-substance  has  been  de- 
stroyed by  the  cause  of  the  in- 
jury,— or,  in  secondary  opera- 
lions,  the  retraction  of  the  sev- 
ered ends  has  been  very  great — 
so  that  by  no  other  means  can 
the  ends  of  the  nerves  be  brought 
and  kept  together. 

Preparation  —  Position  — 
Landmarks— Surgical  Anat- 
omy —  Incision.  —  Determined 
by  the  special  op)eration. 

Operation.  —  Having  ex- 
posed and  isolated  the  severed 
ends,  and,  in  the  case  of  secon- 
dary operations,  freed  them  from 
connective  tissue  and  freshened 
them  by  partial  excision,  one  of 
the  following  means  of  bringing 
and  holding  the  ends  in  contact 
is  resorted  to: — ^(a)  At  points  as  far  from  the  ends  of  the  nerves  as  indicated 
by  the  length  of  the  intervening  space  to  be  filled,  divide  each  nerve  half- 


Figs.  104-106.— Nkiropi  \stv  :— III— .\.  B.  Doubly 
splittiiiK  l><>lli  cikIs,  with  union  <.t  sj)lil  ends  cnd-to- 
ciid  ;     C,  Interpolation  t>f  section  oi  lu  rvc 


NERVE-GRAhTING ;  NERVE-hM PLANTATION. 
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cut  ends  laterally,  and  approximate  as  shown  in  Fig.  105,  B,  (g)  Com- 
bine meihod<i  (d)  and  (e)— the  cumbined  methtxi  of  bnclging  v^ith  calgut 
and  enclosure  in  decalcified  bone  lube.  One  end  of  the  catgut  bridge  is 
slipped  through  the  lube,  sutured  lo  the  other  end,  and  drawn  back  within 
the  tube  (Figs.  108  and  109,  B,  C).  (h)  Shortening  of  the  limb,  by  resec- 
tion of  its  bx>ne  or  bones,  to  allow  of  approximalion  of  the  ends  of  ihe 
ner\e.  (The  musculospiral  has  been  thus  succtssfully  treated.)  Of  the 
abijve  methods,  method  (a)  is  the  one  most  generally  used.  Having  com- 
pleted the  neuroplastic  o[>cration,  the  wound  is  closed  and  the  part  immo- 
bilized in  a  position  to  relax  the  nerve. 


NERVE^RAFTINGj  NmVE-IMPLANTATION. 

Description. ^The  grafting  of  the  ends  of  an  injured  nerve  into  the 
trunk  of  a  neighboring  nerve — the  severed  up7»er  end  being  grafted  into  the 
intact  nerve  at  a  point  opposite  its  level,  above — and  the  severed  lower  end 
ifted  into  the  intact  trunk  opposite  its  level,  below — that  is,  at  points  where 
ey  can  be  conveniently  brought  into  contact  with  the  sound  nerve.  The 
cl  sought  is  to  switch  the  interrupted  nerve-stream,  or  nerve-impulse, 
the  proximal  end  of  the  cut  nerve  into  the  neighboring  sound  nerve — 
thence  to  have  it  conveyed  along  this  used  nerve  down  to  the  poini  where 


F|k»^  itft-its.— NKRVE-<iRAPTiKG . — I.— A.  B,  EngrattiitKor  freshened  lower  end  of  divided  median 
:  I  for  ioMUirice)  uiioii  jtiucl  uliwr  nerve;  C,  D,  EngmftinK  o(  fresihcncd  upijcr  and  lower  ciid»  of 
I  ntetlian  nerve  u|K>ti  tntact  ulnMr  nerve. 


the  distal  end  of  the  cut  nerve  is  sutured  to  the  utilized  ner\*e— and  thence 

cturaed  lo  the  original  nerve  and   transmitted  along  the  distal  portion  of 

cut  ncrv'c  to  its  final  dislril>uti(»n,  as  though  no  inierruption  to  ils  normal 

and  transmission  had  occurred.     An  illustration  would  l>e  a  divided 

in  nerve  and  an  intact  ulnar  nerve — where  the  upper  end  <»f  the  median 

nerve  is  suttired  to  the  upper  part  of  the  ulnar — and  the  lower  end  of  the 

lian  to  the  lower  part  of  the  ulnar  (Figs.  1 1 2  and  113.  C,  D).     The  object 

Uy  sought  is  to  have  nerve  fibrils  grow  down  this  nerve  from  the  proximal 
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cut  end  to  the  distal  cut  end.  The  method  is  of  limited  application,  because 
of  the  necessity  of  finding  large  nerves  in  close  proximity — the  upper  ex- 
tremity being  about  the  only  locality  in  which  the  method  can  be  utilized 
(Figs.  114  and  115). 

Preparation — Position — Landmarks — Surgical  Anatomy — Incision. 
— Determined  by  the  individual  operation. 

Operation. — Kxpose,  isolate,  and  excise  the  proximal  and  distal  ends 
of  the  severed  nerve,  supposing  it  to  be  a  secondary  case.     Also    through 


Figs.  114  and  ii.s.—Nkrvfx. rafting  :— TI.— A  i.to  left),  Showing  ulnar  and  median  nervesdivided 
al  diileienl  licixlils ;  R  (to  ri>;lii),  I'liioii  of  iii>i)(>r  cinl  oi  nxMjiaii  to  lower  fiid  of  ulnar ;— followed  by 
ennraflin^  of  upper  end  ot  ulnar  aiul  lower  en<l  t)f  uK<li.in  into  this  new  trunk. 


the  original  incision,  expose  the  neighboring  nerve  up<m  which  the  grafting 
or  implantation  is  to  be  made.  By  means  of  curved  sc.ssors,  remove  a  limited 
portion  of  its  sheath,  on  the  lateral  aspect  of  the  nerve,  at  the  sites  where 
the  upper  and  lower  severed  nerve-ends  are  to  be  grafted.  The  obliquely 
or  transversely  divided  ends  of  the  involved  nerve  are  to  be  sutured  to  the 
denuded  lateral  aspect  of  the  intact  nerve,  above  and  below,  by  fine  chromic 
sutures  passing  through  the  sheath  of  the  nerve  ends,  on  the  one  hand, 
and  through  the  sheath  and  part  of  the  thickness  of  the  intact  nerve  at  the 
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bared  sites,  on  the  other  hand.  Having  completed  the  nerve-suturing,  if 
ihc  neighboring  parts  have  been  disarranged,  these  should  be  rearranged — 
by  buried  catgut  sutures,  if  necessary.  The  wound  is  tlien  clo.sed  throughout. 
The  part  should  be  immobilized  in  a  position  of  relaxation  of  nerve-iensinn 
until  union  has  occurred — anil  subse(|uenily  treated  as  described  under 
neurorrhaphy. 

Comment.— The  intact  nerve  may  be  split  at  the  two  places  to  receive 
the  freshened  severed  ends.  It  seems  to  make  no  difference  whether  a  sen- 
sory nerve  be  grafted  to  a  motor  or  to  a  mixed  nerve — or  vice  versa. 


OPERATION    FOR    RELIEF    OF  NERVE   COMPRESSED    BY   BONY   OR 
FIBROUS  aCATRIQAL  TISSUE. 

Description. — Nerves  iire  sometimes  involved  and  pressed  upon  in  the 
processes  of  repair  following  injury  of  bones  and  soft  parts,  or  in  the  processes 
of  disease,  and  eventually  become  so  firmly  compressed  as  to  have  iheir 
function  impaired--iu  which  case  an  operation  to  free  them  for  pressure  is 
indicuietl. 

Position— Landmarks— Incision.— Dependent  ufjon  nerve  involved. 

Operation. — The  steps  of  the  ojieration  will  be  determined  by  the  position 
and  nature  of  the  compression.  Where  fibrous  cicatricial  tissue  surrounds 
the  nen*e,  the  mass  is  to  be  exposed  by  dissection ^the  nerve  is  tc*  he  isolated 
cither  above  or  below  the  mass  and  is  to  be  followed  through  it  and  dissected 
out  from  it.  The  cause  of  compression,  as  far  as  fKissible^  is  to  be  removed^ 
so  as  to  avoid  a  recurrence.  Where  a  bony  callus  surrounds  the  nerve,  this 
is  to  be  reached  by  the  safest  route  through  the  muscular  planes— the  nerve 
being  similarly  isolated  al>ove  and  below  the  mass — and  freed  through  it- 
It  is  often  necessary  to  chisel  away  as  much  of  the  callus  as  Imprisons  the 
nepkc — and  in  order  to  render  a  recurrence  of  compre.s.sion  unlikely.  The 
wound  is  closed  as  u.sual. 

Comment. — Nerves  may  be  compressed  by  growing  tumors — their 
relief  being  determined  by  ihe  treatment  adopted  for  the  lumor. 


INTRANEURAL  INFILTRATION  FOR  REGIONAL  ANESTHESIA. 

Description. — The  injection  of  a  sterilized  anesthetic  solution  into  a 
ncr\'e-trunk.  The  injection  may  be  made  at  the  site  of  the  proposed  opera- 
tion, or  abo\e  the  site. 

Indications. — To  produce   anesthesia   in    the   region   supplied   by   the 
ner\-c,  for  the  purpose  of  operating  at  any  magnitude.     Especially  indicated 
in  those  j>onions  of  the  bcxly  which  may  l>e  more  or  less  isolated. — and  in 
fthosc  cases  in  which  general  anesthesia  is  contraindicated. 

Position— Landmarks  Incision,  -Determined  by  the  sfx^cial  opera- 
tion. 

Operation.— The  anesthetic  fluid  may  be  injecle<l  at  the  site  of  o[)eration 
above  it; — (a)  Where  the  Injection  is  made  into  the  Nerve  trunk  above 
the  site  of  Operation — the  anesthesia  being  protiuced  in  the  region  suppiieti 
by  the  nen'e: — (Suppose  the  injection  be  made  into  the  sciatic  ncrvf.  for 
I  amputation  of  the  leg);  To  prepare  the  way  for  the  incision,  anesthetize  the 
♦kin  by  intradermal  infiltration — and  the  connective  tissue  by  subdcrmal 
(subcutaneous)  infiltration.     Expose  the  sciatic  nerve  above  the  bifurcation 
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into  internal  and  external  popliteal  and  isolate  it  sufficiently  for  manipulation. 
Insert  the  needle  of  the  syringe  through  the  sheath  of  the  ner\'e  and  into  and 
among  its  fibers — and  slowly  inject  the  anesthetizing  fluid  (the  amount 
determined  by  the  nature  of  the  solution  and  size  of  the  nerve)  until  the  entire 
extent  of  a  transverse  section  of  the  nerve  has  been  infiltrated  or  *' blocked" 


Fiji,  nr'.— lNTK\MtKAL  Inkit.tr  ^tton  for  Rfciovai,  Anfsthesia  ;— The  jjreat  sciatic  nen-o  be- 

i'l^;  hen-  iiililtr.itcii. 


(Fig.  ii6V  It  this  ?inglo  injeciinn  be  considered  sufficient  to  last  throughout 
the  opiTatinn.  ilie  wound  m.iy  lie  at  once  clo>od— othenvise  it  is  temporarily 
packi'd  wiih  gauze.  The  linil»  is  elevated  and  e.xsanguinated  by  gra\aty.  A 
circular  constricior  is  apj^lioil  abtn-e  the  site  at  which  the  nerve  was  infiltrated. 
Within  a  lew  minutes  of  tlie  intillration.  the  distal  regions  supplied  by  tho 
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nerve  will  be  completely  anesthetic,  and  any  operation  may  be  performed 
ihereon,  as  long  as  the  constrictor  remains  in  sifu.  (b)  Where  Inlihration 
is  made  into  Nerve-trunks  as  exposed  in  the  course  of  an  Operation: — Anes- 
thetiite  the  skin  by  intradermal  intiltration,  and  the  connective  tissue  by 
subdermal  infiltraiion.  As  each  nerve  is  exposed,  it  is  isolated,  taken  up, 
and  infiltrale<^l  as  in  the  above  metht>d.  Where  the  case  is  a  limb,  a  circular 
constricior  is  used  as  above.  Where  the  region  is  such  an  one  as  is  involved 
in  the  radical  operation  for  inguinal  hernia,  no  arrest  of  circulation  is  at- 
tempted. In  this  methiMl  the  anesthesia  is  complete  not  only  at  the  site 
infiltrated,  but  in  the  regions  supplied  by  the  infiltrated  nerves — but  lasts  a 
shorter  time,  unless  the  intiltration  be  repeated,  than  where  a  constrictor 
can  t)e  applied. 

Nature  of  the  Anesthetic  Solutions. — These  have  been  of  various 
constitutions  and  percentages — there  being  no  recognized  standard  solution 
universally  employed  in  this  comparatively  new  field  of  surgery.     Sterilized 


H^  Tig.  117.— MaTAS'S   .\PPAHATl'S   FOR  PaRANRIRAL  INFILTRATION  OR    <I>:DHMAT17AT10N  :— Ait  for 

V     pccasurr  i^  iirrr  txritif*  puini>eil  into  tlu-  hoille  curttairiitij;  ihc  atiesthrtic  sulitlJMii.     (Modified  from 


solutions  of  cocain,  of  eucain  B,  of  nir\*anin.  of  Schleich's  solution,  and 
others,  have  been  used.  Almost  any  suitable  syringe  may  be  used,  though 
a  special  instrument  is  more  appropriate,  Malas  (whose  writing  up'U  local 
anesthesia  this  article  largely  follows)  has  devised  a  special  form  of  injecting 
apparatus  for  infiltration  in  the  paraneural  method  (Fig.  117). 

Comment. — If  the  site  of  operation  be  supplied  entirely  by  one  nerve, 
that  nerve  alone  need  be  infiltralcil,  at  some  convenient  point  proximal  to 
the  site  ui  intended!  operation.  If  the  site  of  operation,  however,  be  supplied 
by  several  nerves,  each  has  to  be  separately  infiltrated;— for  example,  in  the 
operation  of  amputation  of  the  leg  described  above,  if  the  operation  is  to 
be  aImjvc  the  level  of  the  tuberosity  of  the  tibia,  the  anterior  crural  nen'e  is 
to  he  also  injecte<J, — if  below  that  level,  the  long  saphenous  nerve  is  to  be 
injected  instead  of  the  anterior  crural— the  sciatic  being,  of  course,  infiltrated 
in  l>oth  instances.  The  entire  upper  limb  can  be  anesthetized  by  infiltrating 
the  brachial  plexus  above  the  clavicle. 


PARANEURAL  INFILTRATION  FOR  REGIONAL  ANESTHESU. 


^^^  Description.— The  injection  of  a  sterilized  anesthetic  solution  into  the 
^^^kues  immediately  surrounding  a  nerve-trunk. 
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Indications. — To  produce  anesthesia  in  the  region  of  the  infiltration  and 
as  far  beyond  as  the  solution  is  diffused. 

Position— Landmarks. — Determined  by  the  sjjecial  operation. 

Operation. — Without  making  any  incision  for  the  exposure  of  the  ner\'e, 
the  anesthetic  solution  is  injected  first  intradermally,  to  deaden  the  site 
superficially,  and  then  into  the  tissues  immediately  in  the  neighborhood 
of  the  nerve,  and  as  near  to  the  nen-e  as  possible.  This  infiltration  of  the 
tissues  alongside  of  the  ner\e  is  done  ujwn  a  knowledge  of  the  anatomy  of 
the  nerve  and  its  relation — and  is  meant  to  "envelope  the  ner\"e  in  an  anes- 
thetic atmosphere.'*  In  the  case  of  dealing  with  an  extremity,  a  few  minutes 
after  the  infihration  the  part  is  elevated,  exsanguinated  by  gravity,  and  a 
circular  constrictor  applied  above  the  region  of  infiltration — subsequently 


Fijf.  ii8.— Paranei-ral   Inpii.tration    in  thk  Covrsb  op  thk   Radial   Nbrvb.     (Modified 

from  Matas.) 

to  which  the  parts  below  the  infiltration  will  be  anesthetized  by  the  diffusion 
of  the  anesthetic  solution  (Fig.  1 18).  In  other  localities  no  attempt  to  control 
the  circulation  is  made.  The  anesthetic  solutions  and  the  spedal  syringe 
for  injection  are  mentioned  under  Intraneural  Infiltration. 

Comment. — This  method  is  more  applicable  to  smaller  extremities  and 
part? — wliile  the  intraneural  method  to  the  larger.  The  paraneural  infiltra- 
tion for  regional  anesthesia  differs  from  local  infiltration  for  regional  anes- 
thesia (which  may  be  represented  by  the  common  use  of  cocain  h\'podermatic- 
ally)  in  that  in  the  latter  no  attempt  is  made  to  infiltrate  along  the  anatomical 
course  of  the  nerves,  but  the  injection  is  made  almost  at  random  into  the 
cutaneous  and  subcutaneous  tissue. 
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SURGICAL  ANATOMY  OF  GASSERIAN  GANGLION  OF  TRIFACIAL 

NERVE. 

Description  and  Relations. — (a)  Both  sensory  and  motor  root  of  the 
itrifarial  j»a,s>  <lo\vn\var(J  ami  forward  thnui^h  an  aperture  in  dura  mater, 
Imhich  lies  under  cover  of  lenkirium  cerebelli  and  a  little  lo  outer  sifje  of  apex 
of  («rtn>us  portion  of  temijoral  hone,  to  enter  Meckel's  space,  between  the 
supfKirting  and  periosteal  layers  of  dura  mater,  in  which  space  the  sensory 
portion  enlarges  into  the  j^asserian  ganglion,  (h)  The  gasserian  ganglion,  of 
somewhat  semilunar  form,  with  convexity  forward,  rests  in  depression  upon 
upper  surface  of  petrous  portion  of  temporal  bone,  near  its  aj^ex — and  also  to  a 
slight  extent  upon  cartilage  which  occupies  foramen  lacerum  medium,  Its 
upper  surface  is  6rmly  attached  to  dura  maler  (nxjif  of  Meckel's  space) — its 
lower  surface,  less  firmly  (lo  rt(W)r  of  Meckel's  space).  Its  inner  part  lies 
near  posterior  extremity  of  cavernnus  sinus  and  inlernal  tarotifl  artery. 
The  motor  root  and  the  large  superficial  (>etrosal  nerve  lie  beneath  the  ganglion. 
From  its  convex  antero- external  border  are  given  off  the  following  main 
[divisions;— Ophthalmic,  pas-sing  out  through  sphem*i(lal  fissure;  Su|>erior 
Maxillar)-,  jiassing  through  foramen  rotundum;  Inferior  Maxillary,  passing 
through  fonimen  ovale  and  being  joined  immediately  after  its  exit  by  ihe 
motor  root,  which  also  passes  through  foramen  ovale  separately. 


INTRACRANIAL  EXPOSURE  OF  GASSERLAN  GANGLION  AND  THREE 
DIVISIONS  OF  FIFTH  NERVE. 

HAKTl-tiV-KRAt'SK  Of'KKATlUN. 

Description.— Osteoplastic  resection  of  temporal  region  with  lemporar)- 
.turning  down  of  flap  of  bone  and  soft  jiarts  and  separation  r>f  dura  mater 
'from  middle  fossa  of  skull — the  ganglion  and  three  divisions  of  the  fifth  nerve 
being  exposed  without  opening  dura. 
Preparation . — H  ea <  I  sha  \  ed . 

Position.  — Patient  on  back;  head  to  one  side  and  supported  by  firm 
pillow.  Surgeon  at  side  of  head,  either  in  front  of  or  behind  patient.  Assist- 
ant opposite. 

Landmarks. — External  angular  process  of  frontal;  tragus  of  ear;  supra- 
temporal  ridge. 

Incision. — \    horseshoe-sha[>ed    incision    is    made    over    the    temporal 
rrfjion,  its  anterior  extremity  being  near  the  externai  angular  [>rtHcss  of  ihe 
I  frontal  bone,  its  posterior  extremity  near  the  tragus  of  the  ear.  and  the  highest 
rpari  of  the  cun'e  reaching  the  supralemporal  ridge  (Fig.  119). 

Operation. --(I)  The  above  incision  passes  through  all  the  soft  tissues 
^and  periosteum  directly  to  the  bone,  along  the  entire  line,  (a)  With  periosteal 
■ele^'ator,  the  soft  parts  of  the  Hap  are  freed  from  the  bone  lo  a  slight  extent 
only,  around  the  entire  incision  line-  the  freeing  at  the  two  ends  of  the  base- 
line being  a  little  more  extensive.  Throughout  the  rest  of  its  extent,  the 
flap  remains  adherent  to  the  underlying  bone.  (3)  \^'ith  a  trephine  of  about 
t  t  rm  (^  inch)  <liamcter,  two  discs  of  bone  arc  removed,  the  anterior  with 
i  •"  over  the  tip  of  the  sphenoid  wing,  the  posterior  having  its  center 

"inl  2.5  cm.  (i  inch)  vertically  above  the  external  auditory  meatus. 
From  these  trcphine-openings  the  dura  is  separated  as  far  as  possible,  both 
Hilonf;  the  straight  basal  line  connecting  the  two  openings,  and  in  the  direction 
tn  which  the  convex  bone-section  is  to  be  made.     (4)  A  section  of  bone  similar 
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in  shape  to  the  skin  incision,  but  smaller  in  size,  is  now  made.  This  section 
is  made  from  the  squamous  portion  of  the  temporal  and  greater  wing  of  the 
sphenoid — the  basal  attachment  being  somewhat  narrower  than  the  greatest 
transverse  measurement  of  the  convex  portion.  This  bone-section  was 
formerly  made  by  a  special  chisel  cutting  a  triangular  groove — but  is  now 
made  by  a  motor  or  other  saw — the  section  beginning  at  one  trephine-opening 


/ 


Fir.  ii<j.— I".\i'f)srRK  ok  Cvsskrian  Gangiion  BY  Ostkopi  Asi  ic  Flap— Preparatory  tothk 
Har  ii.i-.v-Krai  SK  Opfkation  :— I.— A,  Fciiu.stciim  ;  H.  Hurstshoc  tlap  broken  back  and  turned 
down  ;  C,  Dura  nialer,  with  aiucrior  and  i>o>tcriur  branehts  of  middle  nicninj;eal  artery. 
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and  bone  is  prized  outward  and  downward,  generally  snapping  direct!)'  and 
evenly  across  the  basal  line  just  above  the  zygomalic  arch,  and  remaining 
hinged  by  the  soft  parts — and  exposing  an  area  of  brain  (covered  by  dura 
mater)  of  about  5  lo  7.5  cm.  {2  in  3  inches)  in  diameter  (Fig.  120),  (6)  If 
ihe  middle  meningeal  arter}'  is  found  injured,  it  is  tied  as  near  the  foramen 
^inosuro  as  possible.     (7)  The  dura  mater  and  temporosphenoiilal  lobe  of 


P 
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F»e.   tX>  — EXFOSt'KB  OF    GaSSXRIAN   GANGLION    BV    OSTKOPt.ASTTC    Fl.Ar.   HV  THB    HaRTJ  KV- 

a:  -f   MMtifii>   —11. — The  l>tnm  clcv.iicd  aiul  "(tnictiircK   in   tnicUlle   (ossa  shown.     A.  Ca*&friah 
ipgi.  iiviMfii  ii;i<«i<iiii<<  thr<m>jli  s|iilii."iuji(JnI  fissurt;  secoti(l,lhroii)(li  foramen  nitiinilnm  ; 

Ihii  It  ovalf;  It.  M(<li1k"  mminnvat  artery  pasi^in^  ihrotiK^  (otJinicn  sjiinostum;  C, 

P&»..,..,.  ...  ^.,...,  ..li,  ftinu-«;  1>.  Pi.>si(Kin  <•!  vmiuimom  carotid.  The  Ihird  nerve  ubovc)  :intl  fourth 
ncTvr  (ht'Ui'M  )  Ar<r  xrcn  (asuthK  Ticiwocti  Ihe  fitsl  <livision  of  the  fifth  nurve  aikI  the  cavemoiu  sinus. 
The  itum  malrr  (urminK  Meckel's  st>ace  is  nui  here  shown.     E,  Ftuor  of  miitdlc  fossa. 

the  brain  arc  now  separated  from  the  middle  fossa  of  the  skull.  This  is  done 
tn  thr  direction  toward  the  ajH-'X  of  the  petrous  portion  of  the  temj>oral  bone, 
and  h  accomplished  by  the  fingers  or  a  piece  of  gau/e,  or  by  a  curved,  blunt 
drt^ator.  St:>metimes  the  dura  is  considerably  torn,  and  sometimes  the 
U  toni  whether  the  dura  is  or  not,  reqiuring  tcmporar)'  packing  of 
bony  groove  to  control  the  hemorrhage,  where  ligature  is  impossible. 
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Injured  dura  should  be  sutured  wherever  possible.  (8)  The  three  divisions 
of  the  nerve  are  now  seen  and  are  traced  back  from  their  foramina.  The 
positions  of  the  carotid  arter}-  and  cavernous  sinus  are  located  as  nearly  as 
possible,  for  the  purpose  of  guarding  them.  (9)  Isolate  and  cut  the  first, 
second,  and  third  divisions  close  to  the  sphenoidal  fissure,  foramen  rotimdum, 
and  foramen  ovale,  respectively.  Secure  the  proximal  ends  of  the  severed 
ner\'es  with  forceps  or  silk,  and,  practising  traction  upon  them,  trace  them 
back  to  the  gasserian  ganglion — after  incising  the  dura  mater  over  them. 
Then,  raising  the  ganglion  from  its  bed,  sever  its  connections  with  the  brain 
close  to  the  dura  mater,  and,  if  possible,  without  including  or  injuring  the 
motor  root.  (10)  At  the  end  of  the  operation  the  dura  and  cerebral  convolu- 
tions are  allowed  to  fall  into  place — the  flap  of  bone  and  soft  parts  is  turned 
up — and  sutures  applied  to  skin  and  muscles. 

Comment. — (1)  The  width  of  the  basal  line  of  bone  may  be  decreased 
by  rongeur  forceps,  thus  increasing  the  likelihood  of  a  clean,  transverse 
breakage — or  a  Gigli  saw  may  be  conducted  under  the  bone  at  its  base  and 
made  partly  to  divide  it.  (2)  In  the  use  of  either  chisel  or  saw,  the  inner 
tablet  of  the  skull  may  be  left  uncut  in  two  or  three  places,  over  a  limited 
extent,  so  that  when  the  flap  is  broken  back,  these  parts  of  the  vitreous  are 
hft  as  shelves  for  the  flap  to  rest  upon  when  turned  back  into  place.  (3) 
Bleeding  may  be  so  great  as  compel  one  to  pack  and  finish  the  operation  in 
two  stages.  (4)  The  advisability  of  removing  the  first  division  is  doubtful, 
because  of  the  trophic  changes  which  follow  in  the  eye.  The  first  division 
is  never  invohed  alone.  (5)  The  motor  root  should  always  be  left  undisturbed, 
if  possible — to  avoid  paralysis  of  the  muscles  of  mastication.  It  is  more  apt  to 
be  injured  if  the  dura  of  ^Iecke^s  space  be  oi)ened  over  the  ganglion  and  the 
sensory  root  be  cut  between  the  ganglion  and  the  pons.  When  possible  it  is 
best  to  cut  the  second  and  third  divisions  close  to  the  foramen  rotundum  and 
foramen  ovale  respectively — dissect  them  back  to  the  ganglion,  and  remove  the 
parts  of  the  ganglion  corresponding  to  these  divisions,  leaving  untouched  the 
first  division,  with  its  corres]>onding  ganglion  and  the  motor  root.  (6)  If  the 
first  division  be  removed,  with  the  corresponding  part  of  the  ganglion,  especial 
care  is  needed  not  to  harm  the  cavernous  sinus  and  the  nerves  to  the  eye — 
to  aid  in  avoiding  which,  the  second  and  third  divisions  should  be  removed 
first  to  give  more  room.  If  the  first  division  be  accidentally  severed,  leave 
the  lacerated  end  as  near  the  remains  of  the  ganglion  as  pos.sible.  (7)  If 
much  oozing  follows  packing,  wick  or  gauze  drainage  is  indicated  for  twenty- 
four  or  forty-eight  hours.  (8)  The  chief  dangers  of  the  operations  are — 
injury  to  internal  carotid  and  cavernous  sinus;  laceration  of  brain;  injury 
to  nerves  of  eye  (third,  fourth,  and  ophthalmic  division);  hemorrhage  from 
middle  meningeal  arter)-.  (9)  In  Horsley's  method  of  intracranial  exposure 
of  the  gasserian  ganglion  a  large  soft  flap  is  turned  down  from  the  temix)ral 
region,  the  underlying  bone  is  removed  by  trephine  and  bone  forceps  (not 
to  be  returned),  the  temporosphenoidal  lobe  exposed,  the  dura  incised,  the 
ganglion  expo>ed,  and  the  root  cut  on  the  proximal  side  of  the  ganglion. 


EXTRACRANIAL  EXPOSURE  OF  GASSERIAN  GANGLION  AND  THREE 
DIVISIONS  OF  FIFTH  NERVE; 

ROSE'S  MFTHOD. 

Description. — The  ganglion  is  approached  through  the  pterygomaxillary 
fossa,  the  zygoma  being  temporarily  and  the  coronoid  process  of  the  inferior 
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maxilla  permanently  resected,  and  the  trephine  applied  to  include  the  anterior 
and  outer  p^^nion  of  the  foramen  ovale. 

Preparation. — Head  sha\ed;  eyelids  stitched  together  with  horsehair  or 
other  sutures. 

Position. — As  in  preceding  operation. 

Landmarks. — Ouler  canthus  nf  eye;  zygomatic  arch;  meatus  auditorius 
cxtemus;  angle  and  horizontal  ramus  of  lower  jaw. 

Incision. — Begins  near  outer  canthu.s  of  eye,  about  1.3  cm.  (i  inch) 
below  ihe  external  angular  process  of  the  frontal — passes  back\^'llrd  along 
Ihe  upper  border  of  the  zygoma  to  its  posterior  extremity — thence  downward 
just  in  front  of  ear  to  the  angle  of  the  juw — thence  forward  along  the  horizontal 
ramus  of  the  jaw  to  the  facial  vessels. 

Operation. — (i)  Reflection  of  the  Skin  Flap; — Incise  through  skin  and 
only,  along  the  above  line.  Raise  this  semicircular  skin  flap  without 
ing  the  facial  nerve  or  Slenson's  duct.  (2)  Exposure  of  the  Pterygoid 
Space; — Incise  down  tlirough  the  j>eriosieum  for  the  entire  length  of  the 
zygoma,  and  detach  the  periosteum.  Drill  (for  later  wiring  of  the  bones) 
two  holes  through  the  zygomatic  process  of  the  malar,  and  twti  thnrngh  the 
mot  of  the  zygoma.  Divide  the  bone  (downward  and  forward)  between  the 
tMO  anterior  holes — and  also  between  the  two  iiosterif>r  holes.  Displace  the 
jn,*goma  downward  and  backward,  bringing  the  masseter  with  it  (divitJing 
the  necessary  muscle- fibers).  The  coronoid  process  is  exposed  and  cut 
ubliquely  downward  and  forward,  as  low  as  possible,  then  turned  upward, 
and,  together  with  tendon,  cut  away  (there  being  no  object  in  retaining  it, 
as  it  would  waste  with  the  other  muscles  of  ma.sti cation  supplied  by  the 
notor  6bers  of  the  third  divisiim).  (3)  Exposure  of  the  Foramen  Ovale; — 
Expose  the  internal  pler\*goid  by  removing  the  overlying  fat  anrl  connective 
tissue.  The  internal  maxillary  artery,  which  is  generally  found  upon  the 
rou*cle,  is  dividerl  between  two  ligatures.  1  he  inferior  dental  and  lingual 
Ijustitor}'  nerves  are  sought  at  the  lower  border  of  the  external  ptervgoirl, 
cut,  and  iheir  proximal  ends  lied  with  silk,  to  serve  as  guides.  Expo>e  ihc 
men  ovale  on  the  under  surface  of  the  great  wing  of  the  sphenoid,  by 
ly  cutting  away  an<l  partly  retracting  away  (by  scraping)  the  external 

-ygoid — thus  exposing  both  the  great  wing  of  the  sphenoid  and  the  external 
pterygoid  plate.  The  foramen  ovale  is  sought  by  following  up  the  silk  liga- 
ture, drawing  the  ncr\cs  of  the  third  division  taut,  and  also  I»y  the  finger 
feeling  in  its  known  position,  a  little  behind  and  external  to  the  external 
ptervgoid  pLite,  remembering  that  just  to  ihe  inner  side  and  behind  the 
foramen  ovale  lie  the  eustachian  tube  and  the  middle  meningeal  artery'  about 
to  enter  the  foramen  ovale.  Bleeding  is  apt  to  be  considerable  here,  espe- 
cially from  the  veins  of  the  pterygoid  plexus  and  from  veins  passing  through 
the  foramen  ovale  between  the  pterygoid  plexus  and  the  cavernous  sinus. 
This  hemorrhage  is  controlled  by  gauze  packing.  (4)  Opening  the  Base 
of  the  Skull; — A  small,  long-handled  trei»hine  is  placed  just  in  front  and 
to  the  outer  side  of  the  foramen  ovale,  so  that  the  margin  of  the  foramen  is 
inrludet)  in  the  disc  of  the  bone  to  be  removed.  (5)  Division  of  Nerve- 
tnink<)  and  Partial  Removal  of  the  Ganglion.— The  trephine-opening  having 
ixcn  ileared  and  sufficiently  enlarged  by  chisel  or  forceps,  the  surgeon  follows, 
by  means  of  the  silk  ligature,  the  third  division  up  to  the  ganglion,  which  is 
loosened  from  its  bed  and  the  second  and  third  divisions  freely  resected— 
the  first  being  left  undisturbed.  (6)  ("losure  of  the  Wound; — The  wound 
hairing  been  irrigated  with  r  :  4000  hi chlorid,  dried  and  dusted  with  iodoform, 
the  previously  drilled  zygoma  is  wired,  the  temporal  fascia  sutured  to  the 
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cut  margin  of  the  fascia  over  the  zygoma,  and  the  wound  closed  without 
drainage.     The  eyelid  stitches  are  removed  in  three  or  four  days. 

Comment. — (i)  The  operation  may  be  performed  in  two  stages.  (2) 
The  coronoid  process  may  be  drilled  (for  wiring)  before  cutting.  (3)  The 
extracranial  method  of  exposing  the  ganglion  is  preferable. 


SURGICAL  ANATOMY  OF  SUPRAORBITAL  BRANCH  OF  FRONTAL 

NERVE. 

Description. — Passes  forward  from  bifurcation  of  frontal  ner\'e  and 
leaves  orbit  through  supraorbital  notch  (or  foramen) — and,  giving  off  palpebral 
branches,  ascends  vertically  upward  close  to  bone,  beneath  orbicularis  pal- 
pebrarum and  occipitofrontalis  to  forehead,  where  it  divides  into  cutaneous 
and  pericranial  branches.    The  supraorbital  vessels  lie  on  its  outer  side. 


EXPOSURE  OF  SUPRAORBITAL  BRANCH  OF  FRONTAL  AT 
SUPRAORBITAL  FORAMEN. 

Position. — Patient  supine;  head  slightly  elevated.  Surgeon  on  side  of 
operation,  or  above  head. 

Landmarks. — Supraorbital  notch  (or  foramen) — ^\vhich,  if  not  easily 
felt,  lies  at  junction  of  inner  and  middle  thirds  of  supraorbital  margin. 

Incision. — Transverse,  about  2.5  cm.  (i  inch)  in  length,  along  supra- 
orbital margin,  with  center  over  position  of  supraorbital  notch  (or  foramen) 
— the  eyebrow  having  been  previously  shaved. 

Operation. — Having  steadied  the  brow  by  the  first  finger  of  left  hand 
(which  also  draws  up  the  soft  parts  so  as  to  hide  subsequent  scar)  and  de- 
pressed lid  with  left  thumb,  carry  the  above  incision  through  skin,  fascia, 
and  orbicularis  palpebrarum — when  the  nerve  will  be  found  upon  the  peri- 
osteum, accompanied  by  its  vessels. 


SURGICAL  ANATOMY  OF  SUPERIOR  MAXILLARY  BRANCH  OF  TRI- 
FACLAL  AND  MECKEL'S  GANGLION. 

Description. — .\rises  from  center  of  gasserian  ganglion — runs  forward 
through  foramen  rotundum — traverses  upper  part  of  sphenomaxillary  fossa 
— enters  orbit  through  si)henomaxillary  fissure — thence  courses  forward  along 
infraorbital  groove,  accompanied  by  infraorbital  arter\',  to  infraorbital  canal 
— along  which  it  passes  to  emerge  upon  face  through  infraorbital  foramen, 
as  the  infraorbital  nerve,  terminating  beneath  levator  labii  superioris  muscle 
in  a  leash  of  branches.  The  distance  of  infraorbital  foramen  from  foramen 
rotundum  is  about  5  cm.  (2  inches). 

Sphenopalatine  or  Meckel's  Ganglion.— Placed  deeply  in  spheno- 
maxillary fossa,  beneath  superior  maxillary  nerve,  near  sphenopalatine 
foramen.  Its  relations  are:— Superiorly,  suj)erior  maxillar}'  ner\'e;  Poste- 
riorly, sphenoifl  bone  and  vidian  canal;  E.xtemally,  internal  maxiUar>'  artery 
and  external  pterygoid  muscle;  Internally,  vertical  plate  of  palate  and  spheno- 
palatine foramen. 

Comment. — The  posterior  superior  dental  is  given  otT  from  the  superior 
maxillary  just  before  the  nerve  enters  the  infraorbital  canal — the  middle 
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superior  denial,  at  the  back  pari  of  the  canal — and  the  anterior  superior 
dental  just  before  its  exit  upon  the  face.  To  insure,  therefore,  the  removal 
of  ihe  origin  of  the  jju<terior  superior  denial  ner\e,  the  trunk  has  to  be  removed 
as  Car  back  as  Meckel's  ganglion. 


EXPOSURE  OF  SUPERIOR  MAXILLARy  NERVE  AND  MECKEL'S 

GANGLION  BY  THE  ANTRAL  ROUTE. 

CARNOCHAN'S  OPERATION. 


l_^„ ,..„.. 

^^^Biiital  foramen  to  the  foramen  rolundum.  together  with  Meckel's  ganglion — 
by  following  the  course  of  the  infraorbital  canal,  and  removing  parts  of  the 

I     anterior  wall,  roof,  and  posterior  wall  of  the  antrum  of  High  more. 
Position. — Patient  supine;  head  elevated  and  turned  sHghtly  to  one  side. 
Surgeon  on  side  of  operation. 
Landmarks,— Infraorbital   foramen  (which   is  about  8  mm. — J  inch — 
below  the  infraorbital  margin,  and  on  a  line  drawn  from  the  supraorbital 
foramen  to  a  point  between  the  two  bicuspids  of  both  jaws). 

Incision. — V-shaped    (two   sides   of  an   equilateral   triangle,   each   side 
being  about  2.5  cm.  —  i  inch — long),  placed  with  its  leiiter  over  the  inlraorliiial 

■    fonunen  and  its  two  limbs  upward. 
Operation.— (I)  This  incision  is  carried  to  the  bone.     The  Jlap  is  then 
turned  up  over  the  closed  eye  and  its  apex  stitched  to  the  forehead.     (2) 

I  The  infraorbital  nerve  is  isolated  at  the  foramen,  cut  as  long  as  possible, 
ami  lied  with  silk — to  serve  as  a  guide  and  means  of  traction.  (5)  A  trephine 
of  alxiut  1.3  to  2  cm.  (k  to  }  inch)  in  diameter,  or  a  chisel,  is  now  ap|)lied  to 
the  cleared  bone,  and  a  portion  of  bone  removed  including  the  foramen  in  its 
upper  half — and  the  mucous  membrane  of  the  antrum  is  incised.  (4)  The 
upper  portion  of  the  jKjsterior  wall  of  the  antrunT  is  similarly  removed  over 
an  area  of  al>out  6  mm.  (\  inch),  either  by  trephine  or  chisel.  (5)  The  mucous 
membrane  covering  the  roof  of  the  antrum  is  now  divided  in  the  direction 
of  the  infraorbital  canal,  followed  by  breaking  away  the  bony  floor  of  the 
canal,  which  may  l>e  done  by  chisel  or  stout  scissors,  while  practising  traction 
upon  the  ne^^e  as  a  guide.  (6)  By  this  means,  and  by  the  use  of  long  slender 
sdssors  and  dissecting  forcejfs,  the  nerve  is  freed  back  atros^s  the  sphcno- 
maxiUar)'   fossa   to  the   foramen   rolundura,  until   it   hangs   freely  e.vjxtscd. 

1(7)  Eff(»rt  should  be  made  to  recognize  Meckel's  ganglion  at  this  stage,  locating 
it  as  definitely  as  jMjssible,     Consideraljle  bleeding  may  l>e  exjieclcd  at  this 
period  of  the  o|)eration — hemorrhage  being  controlled   chiefly  by  presswre. 
Artificial  illumination  should  be  used.     The  nerve,  while  slight  traction  is 
being  applied,  should  l>e  dividefJ  at  the  foramen  rotundum  and  from  its 
^_     sphenopalatine   branches.     The   nerve   an<i    ganglion    are   then    withdrawn. 
^P     (8)  The  soft  parts  are  now  sutured— and,  if  much  ixjzing  occur,  temjx»rary 
^^    dramage  is  to  be  provided  for  through  the  lower  angle  of  the  wtmnd.  or  tem- 
porary packing  may  be  nece.ssar)'.  with  subsequent  suturing  of  the  lower 
part  of  the  wound. 

Comillftnt. — (I)  A  T  shaped  incision  may  be  used — the  horizontal 
portion  lacing  j)laced  under  the  tower  margin  of  the  orbit,  and  the  vertical 
portion  running  down  on  the  cheek  to  near  the  mouth.  Or  a  r  shaped 
incifilon  may  l»e  use<l — the  hori/.onl,vi  portion  along  the  orbit,  and  the  vertical 
portion  in  the  nas<.>labial  groove.  I'robably  the  best  incision  is  a  long  trans- 
Uttte  one  Ijclow  the  orbital  margin,  with  strong  retraction.  (2)  When 
M 
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Meckers  ganglion  is  removed,  the  vidian  nerve  is  paralyzed  and  therefore 
the  motor  branches  to  the  palate  muscles. 


EXPOSURE  OF  SUPERIOR  MAXILLARY  NERVE  AND  MECKEL'S 
GANGLION  BY  THE  ORBITAL  ROUTE. 

Description. — After  subperiosteally  displacing  the  contents  of  the  orbit 
from  the  infraorbital  canal  and  removing  the  roof  of  the  canal,  the  nerve 
is  followed  back  to  and  beyond  Meckel's  ganglion  and  cut  at  the  foramen 
rotundum. 

Position. — As  in  the  above  operation. 

Landmarks. — Infraorbital  margin  and  infraorbital  foramen. 

Incision. — Curved  incision  along  lower  margin  of  orbit  over  infraorbital 
foramen — extending  from  near  internal  angular  process  to  external  angular 
process  of  frontal. 

Operation. — Carry  the  incision  to  the  bone  throughout.  Isolate  the 
ner\'e — cut  as  long  as  possible — and  attach  a  stout  piece  of  silk  to  the  proximal 
end  as  a  guide  and  means  of  traction.  The  bone  between  the  infraorbital 
foramen  and  infraorbital  margin  is  removed  by  trephine  or  chisel,  exposing 
the  anterior  portion  of  the  infraorbital  canal.  The  periosteum  of  the  floor 
of  the  orbit  is  raised  along  the  orbital  margin  with  a  periosteal  elevator — 
a  spatula  or  retractor  is  placed  beneath  this  and  the  tissues  of  the  orbit  are 
held  out  of  the  way.  The  roof  of  the  canal  is  next  broken  down  w^ith  a  fine 
chisel,  or  other  instrument — bleeding  being  controlled  by  pressure — and  the 
ner\'e  lifted  out  of  its  bed  by  traction  on  the  ligature — and  is  then  traced 
back  with  delicate  instruments  to  the  foramen  rotundum  and  removed, 
together  with  Meckel's  ganglion  and  its  terminal  filaments.  The  orbital 
contents  are  then  allowed  to  fall  back  into  ])lace  and  the  skin  incision  sutured. 

Comment. — It  is  exceedingly  difficult,  and  probably  impossible,  actually 
to  leach  the  ganglion  by  this  method,  especially  without  wounding  the  eye- 
structures.  It  is  also  difficult  to  make  the  section  far  enough  back  to  include 
all  the  dental  nerves. 


EXPOSURE  OF  SUPERIOR  MAXILLARY  NERVE  AND  MECKEL'S 
GANGLION  BY  THE  PTERYGOMAXILLARY  ROUTE. 

BRArX-I.ORSSKN  OPERATION. 

Description. — The  nerve  and  ganglion  are  reached  in  the  pter}-go- 
maxillary  fiissa  by  temporarily  resecting  the  zygoma,  turning  it  and  the 
massetcr  muscle  downward,  firmly  retracting  the  temporal  muscle  backward, 
and  following  the  posterior  surface  of  the  superior  ma.xillarj*  bone  into  the 
pterygomaxillary  fossa. 

Position. — Patient  supine;  head  on  one  side  and  elevated;  surgeon  to 
right  for  both  sides. 

Landmarks. — External  angular  process  of  frontal;  zygoma;  [josterior 
border  of  ascending  ramus  of  lower  jaw. 

Incision. — Begins  at  external  angular  process  of  frontal,  passes  downward 
and  backward  along  upy)er  border  of  zygoma  to  tragus  of  ear,  thence  down- 
ward in  front  of  car  along  posterior  margin  of  inferior  maxilla  to  angle  of 
lower  jaw. 

Operation. — (i)  This  incision  (the  region  having  been  shaved)  {>asses 
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only  through  skin  and  suii^rfKial  fascia— and  the  flap  of  integumentary 
tissues  thus  raised  by  dissectJtm  is  turned  forward  and  temporarily  attached 
lo  the  nose  by  suture.  (2)  An  incision  is  made  along  the  zygoma,  passing 
to  the  bone,  which  is  then  exposed  subperiosieally.  Two  hnles  are  drilled 
(for  wiring  the  bone  later)  through  the  malar  Lone  on  a  Une  with  a  continua- 
tion of  the  upper  part  of  its  posterior  border,  and  two  through  the  zygoma 
near  its  nx>t.  The  zygomatic  arch  is  then  sawed  through  between  the  two 
anterior  drill  holes  and  between  the  two  posterior  drill  holes,  directing  the 
saw  from  without  inward  at  the  two  ends  (forming  a  beveled  shelf  for  the 
arch  to  rest  upon  when  replaced).  The  temporal  fascia  has  been  freetl 
along  its  upper  border  in  exposing  the  arch — and  now  the  entire  arch  is 
turned  down,  with  its  attached  masscter,  cutting  whatever  fibers  of  that 
muscle  are  still  holding  the  arch  in  place.  (3)  At  this  stage  the  mouth  is 
opened  with  a  gag  and  the  lower  jaw  depressed,  to  carry  downward  and 
backward  the  coronoid  process,  with  its  temporal  attachment — at  the  same 
lime  drawing  backward  with  retractors  the  temporal  muscle  and  tendon 
from  the  anterior  portion  of  the  temporal  fossa.  If  this  do  not  give  sutlicient 
exposure,  the  anterior  part  of  the  muscle  and  tension  is  divjfled  transversely. 

The  pierA'gomaxillary  fissure  is  thereby  e.xposed  —and  the  internal  maxil- 
arten*  and  vein  are  seen  entering  and  leaving  the  pterygomaxillary 
through  this  fissure  and  are  both  ligated.  The  superior  maxilbry 
nene  b  found  leaving  the  foramen  rotundum  and  is  brought  forward  t)y 
means  of  a  nerve-hook.  The  nerve  and  Meckel's  ganglion  can  be  nn>re 
thofmighly  exposed,  at  this  stage  of  the  operation,  by  chiseling  away  the 
spur  of  bone  at  the  base  of  the  external  pterygoid  plate,  projecting  outward 
and  forward  across  the  pterkgomaxillarv'  fissure  and  partially  Idocking  the 
entrance  to  the  pier)'gomaxiliary  fossa— and  then  both  nerve  and  ganglion 
can  be  booked  forward.  (5)  In  concluding  the  operation,  the  tcm[>orarily 
removed  zygomatic  arch  is  wired  at  both  ends  where  previously  drilled.  If 
the  temporal  muscle  have  been  partly  severed,  this  is  sutured.  The  temporal 
fascia  is  sutured  lo  the  cut  margin  of  fascia  over  the  zygoma.  The  skin 
incision  is  closed  as  usual. 

Comment. — fi)  If  the  infraorbital  nerve  be  exposed  at  its  emergence 
upon  the  face  from  the  infraorbital  foramen  and  he  severed,  then  by  traction 
upon  the  ner\'e  hooked  up  in  the  sphenomaxillary  fossa  the  entire  length 
of  the  infraorbital  ner\'e  may  be  drawn  out  of  the  canal  backward  and  all  its 
denial  branches  torn  across  in  their  bony  canals.  (2")  This  operation  is 
similar,  in  principle,  to  Rose's  method  of  exposing  the  gasserian  ganglion — 
and  the  chief  indication  for  its  use  is  where  it  is  found  desirable  to  expof^ 
the  inferior  maxillary  at  the  foramen  ovale,  as  well  as  the  superior  maxillaryj 
with  Meckel's  ganglion,  at  the  foramen  rotundum.  To  expo.se  the  superior 
maxillary  and  Sleckel's  ganglion  aJone,  the  antral  or  the  orliital  route  would 
be  prrferable; — and  to  exjjose  all  three  roots,  or  ihe  second  and  third,  the 
Hartley- Krause  or  the  Rose  operation,  especially  the  former,  would  be  better. 


EXPOSURE  OF  INFRAORBITAL  NERVE  AT  INFRAORBITAL 

FORAMEN. 

Position.— Patient's  head  slightly  elevated.     Surgeon  to  side  of  operation. 

Landmarks.— Infraorbital  foramen— which,  if  not  palpable,  lies  about  8 
mm.(i  inch)  below  infraorbital  margin. and  on  line  from  supraorbital  foramen 
lo  a  point  between  the  two  bicuspids  in  both  jaws. 
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Incision. — About  2  cm.  (f  inch)  in  length,  over  the  infraorbital  foramen, 
parallel  with  the  margin  of  the  orbit. 

Operation. — Skin,  fat,  and  orbicularis  palpebrarum  are  indsed.  The 
levator  labii  superioris  is  exposed  and  also  incised.  The  nerve  is  found  at 
its  emergence  from  the  foramen. 

Comment. — The  infraorbital  ner^•e  may  be  exposed  through  the  mouth, 
without  scarring.  Having  made  the  gingivolabial  fold  tense,  an  incision  is 
made  through  the  mucous  membrane  and  periosteum  along  the  line  of  reflec- 
tion from  the  upper  lip  to  the  superior  maxilla.  The  soft  parts  are  then 
dissected  away  from  the  bone  along  the  canine  fossa,  subperiosteally,  and 
firmly  retractefl  upward — until  the  infraorbital  foramen  is  reached. 

Note. — For  the  Anatomy  of  the  Infraorbital,  see  the  Superior  Maxillar}* 
nerve. 


SURGICAL  ANATOMY  OF  INFERIOR  MAXILLARY  BRANCH  OF  TRI- 
FACIAL AND  THE  OTIC  AND  SUBMAXILLARY  GANGLIA. 

Description  of  Inferior  Maxillary. — Formed  of  two  roots — ^a  large 
sensory  root  from  the  inferior  angle  of  gasserian  ganglion — and  a  small 
motor  root  which  passes  under  the  ganglion  and  unites  with  the  sensory  root 
just  after  it  has  passed  through  the  foramen  ovale — both  roots  passing  through 
the  foramen  separately.  The  nerve  dindes  into  anterior  and  posterior  divi- 
sions 3  to  4  mm.  (I  inch,  about)  beneath  the  base  of  skull  and  under  cover 
of  the  external  pterygoid — the  former  recei\'ing  the  greater  part  of  the  motor 
root  and  the  latter  the  greater  part  of  the  sensory  root. 

Ganglia. — (1)  Otic  (Arnold's)  Ganglion; — situated  immediately  beneath 
foramen  ovale,  having  inferior  maxillar}'  nerve  on  its  outer  side,  the  eustachian 
tube  on  its  inner  side,  and  the  middle  meningeal  arter\'  on  its  posterior  side. 
(2)  Submaxillar)'  Ganglion; — placed  between  mylohyoid  and  hyoglossus 
muscles,  above  deep  portion  of  submaxillary  gland,  and  at  outer  side  of 
Wharton's  duct. 

Note. — Foramen  ovale  lies  on  a  line  connecting  the  eminentia  articularis, 
at  rfK)t  of  zygoma,  of  one  side,  with  that  of  the  other,  and  about  3  cm.  (it 
inches)  from  the  eminentia — and  is  directly  posterior  and  a  little  external 
to  the  external  pterygoid  plate.  The  middle  meningeal  arterj'  enters  the 
foramen  spinosum  just  behind  the  foramen  ovale.  (3)  The  internal  maxillary 
artery,  in  its  second  part,  runs  forward  and  upward  on  outer  surface  of  external 
pterygoid  muscle.  (4)  The  pter\'goid  plexus  of  veins  lies  on  the  external 
pter>'goid  muscle. 


EXPOSURE  OF  INFERIOR  MAXILLARY  NERVE  AT  FORAMEN  OVALE 
—OR  OF  SUPERIOR  MAXILLARY  NERVE  AT  FORAMEN  ROTUNDUH. 

MI.XTER'S  OPERATION. 

Description. — Mixter's  operation  consists  in  a  temporary  excision  and 
downward  displacement  of  the  zygomatic  arch,  with  the  attached  masseter 
— followed  by  a  backward  displacement  of  the  temporal  muscle,  to  reach 
the  suj^erior  maxillary  nerve  and  foramen  rotundum — and  a  forward  dis- 
placement of  the  muscle  to  reach  the  inferior  maxillary  and  foramen  ovale. 
The  inferior  maxillary  nerve  may  be  exposed  at  its  origin  by  any  of  the  opera- 
tions exposing  the  gasi^rian  ganglion,  either  intracranially  or  extracranially. 
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Position. — Patient  on  back;  head  elevated  and  turned  lo  one  side.  Surgeon 
on  side  of  operation,  or  lo  right  for  both  operations. 

Landmarks.— Zygoma;  temporal  ridge. 

Incision. — Cuned,  with  convexity  upward — beginning  about  1.3  cm. 
(§  inch)  below  malar  portion  of  zygomatic  arch  and  passing  upwartl  along 
posterior  margin  of  malar  bone  and  external  angular  process  of  frontal  bone, 
to  commencement  of  temporal  ridge — thciue  follows  lower  temporal  ridge 
to  op|)osite  anterior  margin  of  ear — and  then  curves  downward  to  pass  in 
front  of  ear  and  ends  about  1.3  cm.  (A  inch)  below  root  of  zygoma. 

Operation.— The  above  incision  is  made  through  J  he  shaved  skin  and 
through  the  fascia — and  ihis  flap  is  turned  downward,  guarding  Steno's  duct. 
The  iemp<jral  artery  is  Hgaicd,  unless  it  can  be  displaced  backward.  The 
z.^'gomatic  arch  is  exposed  subperiosleally  and  sawed  through  in  front  and 
behind,  beveling  from  without  inward — and  guarding  against  opening  the 
inferior  maxillary  articulation  behind.  The  zygoma,  attached  masseler,  and 
fatty  connective  tissue  are  now  well  retracted  downward.  The  temporal 
muscle  and  its  attachment  lo  ihc  coronoid  pnicess  become  thereby  well  exposed 
— and  are  manipulate^i  in  accordance  with  the  structure  sought : — (a)  To 
Expose  the  Superior  Maxillary'  Nerve  and  ihe  Foramen  I^otundum: — The 
lcm{ioral  muscle  and  tendon  are  firmly  retracted  [>osteriorly.  by  a  broad, 
stncKJth  retractor,  aidetl  by  an  assistant's  depressing  the  jaw — the  surgeon 
bdng  guided  by  the  posterior  wall  of  the  superior  maxillary  bone  and  the 
spur  of  bone  projecting  forward  and  outward  from  the  base  of  the  external 
pterygoid  plate.  This  spur  is  chiseled  away  to  better  expose  the  foramt-n 
rutundum,  if  necessary — the  chiseling  being  done  in  a  forward  and  slightly 
inward  direction,  to  avoid  going  into  the  middle  fossa  of  the  skull.  Having 
removed  this  spur,  the  superior  maxillary  nerve  is  lo  he  found  crossing  the 
plcrj'gomaxillary  fossa  from  the  foramen  rolundum  to  the  infraorbital  foramen, 
with  Meckel's  ganglion  beneath  it,  and  near  the  spheii<»[<alaiine  foramen. 
(b)  To  Expose  the  Inferior  Maxillary  Nerve  and  Foramen  Ovale: — The 
temporal  muscle  and  tendon  are  now  firmly  retracted  forward  (ihe  jaw 
being  now  closc<l  lo  carry*  the  coronoid  process  fonvard)— the  surgeon  being 
guided  to  the  foramen  ovale  by  its  position  just  posterior  and  e.xternal  to  the 
base  of  the  external  pterygoid  plate,  at  a  distance  of  about  3  tm.  (i^  inches) 
internal  to  the  anterior  margin  of  the  posteri(»r  attachmenl  of  ihe  zygoma 
and  slightly  i>osterior  to  this  line  drawn  directly  inward.  On  the  way  inward 
the  internal  ma.\illar\'  artery  is  met  on  the  external  pterygoid  muscle  and 
liguted.  The  pterygtiid  plexus  of  veins  also  lies  upon  this  mu.scle.  The 
external  and  internal  pterygoid  muscles  can  generally  be  displaced  by  retrac- 
tion without  necessitating  their  incision.  The  foramen  ovale  is  usually 
recognized  by  the  tip  of  the  finger  and  the  nerve  is  exposed  emerging  from 
it  and  drawn  forward  by  a  hcjok.  Free  hemorrhage  may  necessitate  packing 
one  purt  of  the  wound  while  working  in  another.  In  concluding  the  operation 
for  exposure  of  either  structure,  the  zygoma  is  replaced  and  the  flap  turned 
back  into  {josition. 

Comment. — (•)  If  tlie  zygoma  be  drilled  anteriorly  and  posteriorly 
and  then  sawed  In'tween  each  pair  of  Hrill  holes,  it  may  be  subsequently 
wired,  (a)  If  sufficient  rrx^m  cannot  be  gotten  by  retraction  of  the  temporal 
must  Ic  and  tendon,  it  may  be  rlivided  in  jtart,  transversely — the  anterior 
portion  being  cut  to  reach  the  foramen  rotundum — and  the  posterior  portion 
m  ofder  to  reach  the  foramen  ovale.  The  muscle  should  be  sutured  on 
completing  the  opcralion.  (3)  The  coronoid  [>rocess  could  be  drilled,  s;twed 
between  the  drill  holes,  and  the  coronoid  tip  and  temporal  attachment  turned 
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upward — to  be  afterward  wired  back  in  place.  (4)  As  much  of  the  pterv'goid 
muscles  (especially  the  external)  may  be  divided,  or  drawn  away  from  its 
origin  at  the  sphenoid,  as  needed.  But  the  less  the  detachment  of  the 
temporal  and  pterygoid  muscles,  the  less  the  involvement  of  the  jaw- 
articulation  subsequently — except  that  caused  by  paralytic  atrophy  if  the 
motor  part  of  the  third  division  be  cut.  (5)  The  motor  part  of  the  inferior 
maxillar}'  is  to  be  avoided  if  possible — but  is  generally  imavoidably  included 
in  the  destruction  of  the  sensor}'  portion. 


SURGICAL  ANATOMY  OF  INFERIOR  DENTAL  NERVE. 

Description  and  Relations. — A  sensor}'  ner\e — a  branch  of  inferior 
maxillar}'  nerve,  passing  down  under  cover  of  external  pterygoid  muscle,  it 
descends  to  outer  side  of  internal  pter}goid,  to  interval  between  ramus  of 
inferior  maxilla  and  internal  lateral  ligament,  to  dental  foramen — ^accom- 
panied by  inferior  dental  arter}-  and  having  lingual  nerve  in  front  and  internal 
to  it.  The  mylohyoid  branch  is  given  off  just  before  the  ner\'e  enters  the 
dental  canal,  and  the  mental  branch  at  its  exit  at  the  mental  foramen.  The 
dental  foramen  is  surrounded  by  the  lingula  of  Spix,  to  which  is  attached 
the  internal  lateral  ligament,  the  groove  for  the  mylohyoid  ner\'e  being  just 
behind  it  and  the  attachment  of  the  internal  pterygoid  muscle  reaching  to 
its  base.  The  inferior  dental  vessels  pass  along  behind  and  outside  the 
nerve.     The  internal  maxillary  artery  passes  safely  above  the  dental  foramen. 


EXPOSURE  OF  INFERIOR  DENTAL  NERVE  IN  HOUTH 

PARAVICINI'S  INTRABUCCAL  METHOD. 

Position. — Patient  supine;  head  slightly  raised;  gag  in  opposite  side  of 
mouth;  cheek  of  operated  side  held  open  by  retractors  and  commissure  of 
mouth  drawn  backward.  Surgeon  faces  patient  and  stands  on  his  right  for 
both  ojjerations.     A  head-mirror  should  be  used. 

Landmarks. — .A.scending  ramus  of  jaw;  spine  of  Spix;  internal  pter}'goid 
muscle. 

Incision. — About  2.5  cm.  (i  inch)  in  length — along  anterior  border  of 
ascending  ramus  of  inferior  maxilla,  about  7  mm.  (^  inch)  to  inner  side 
of  sharp  anterior  border  of  coronoid  process,  and  ending  over  the  spine  of 
Spix. 

Operation. — Having  incised  and  detached  the  mucous  membrane  and 
periosteum,  feel  for  the  spine  of  Spix — cutting  the  internal  lateral  ligament 
with  scissors  if  necessary  in  order  to  expose  the  nerve  entering  the  foramen — 
which  is  then  isolated  and  drawn  forward.  The  inferior  dental  arterj'  lies 
in  close  contact  and  should  be  avoided.  In  completing  the  operation,  it  is 
better  to  close  tlie  incision  with  sutures — though  these  are  often  omitted. 

Comment.— Kxposc  the  dental  foramen  that  the  lingual  may  not  be 
taken  for  the  inferior  dental  ner\e.  If  possible,  avoid  injuring  the  internal 
lateral  ligament,  which  is  attached  to  the  spine  of  Spix. 
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ySURE  OF    INFERIOR  DENTAL    THROUGH   ASCENDING    RAMUS 
OF  INFERIOR  MAXILLA. 

Description. — The  outer  asjjcct  of  the  lower  jaw  is  exposed  and  the 
nerve  reached  by  Irephmino;  the  l>one. 

Position. — Patient's  head  turned  to  one  side  and  slightly  elevated. 
Sur^^con  on  ^ide  of  oj>eration. 

Landmarks. ^The  four  borders  of  the  ascending  ramus  of  the  inferior 
ma^xilla. 

Incision. — Curved,  circumscribinj^  the  .ingle  and  lower  half  of  ascending 
ramus  of  lower  jaw — the  transverse  cur\e  being  just  above  the  lower  margin 
— -and  the  vertical  limbs  corresponding  with  the  anterior  and  po*>terior  borders. 
Thus  Stenson's  duct  escapes  and  but  few  branches  of  the  facial  nerve  are 
injured. 

Operation. — This  incision  is  first  carried  through  skin  and  superficial 
fascia,  when  whatever  nerves  are  in  line  of  incision  are  retracted  (e>[)ecially 
the  bucctd  and  supramaxillary)— then  through  mas^^ter  and  periosteum  to 
bone.  The  soft  parts  are  now  freed  from  bone  subperi^isteally  and  retracted 
strongly  uf>ward,  gaining  room  by  this  upward  retraction  without  harm  to 
the  facial  nerve  or  Stenson'.s  duct.  A  window  of  bone,  having  its  center 
corresprmding  with  this  quadrilateral  surface  of  bone,  is  ihen  removed  with 
the  trephine  or  chisel  (a  disc  about  1.3  to  2  cm. — J  to  j  inch — in  diameter), 
remembering  that  the  lower  and  anterior  part  of  the  ascentling  ramus  is 
much  thicker  than  the  upper  and  posterior.  Approach  the  nerve  and  accom- 
panying artery  with  care,  elevating,  rather  than  chiseling  or  trephining,  the 
last  thickness  of  bone.     The  nene  is  ihen  isolated  in  ils  canal. 

Comment. ^(1)  The  nerve  can  be  reachetl  ai  ils  enirancc  into  the  dental 
canal  and  traced  up  to  the  foramen  ovale  by  an  extension  of  this  operalion, 
by  widening  the  sigmoid  notch.  The  incision  passes  through  skin  and 
superficial  fascia  only — beginning  at  the  middle  of  the  zygoma,  pas.sJng 
backward  and  downward  in  front  of  the  tragus  to  the  angle  of  the  jaw,  and 
ihence  forward  to  a  point  just  posterior  to  the  facial  artery.  Raise  this  flap 
of  skin  and  superficial  fascia  as  far  as  the  anterior  border  of  the  masseler 
and  turn  it  fonvarcL  Exp<isc  .Stenst^n's  duct  and  edge  of  the  parotid  gland 
(sufficiently  to  guard  them).  r>ivide  the  ma.sseter  and  overlying  deep  fascia 
down  to  the  bone  in  a  transverse  direction,  and  between  Stenson's  duct  above 
and  the  highest  branch  of  the  facial  nerve  below.  Free  the  muscle  from 
the  bone  at  the  sigmoid  notch  and  just  below.  Apply  the  trephine  so  as 
to  leave  a  slight  bridge  of  bone  between  the  sigmoid  notch  and  the  trephine- 
opening — and  subsequently  cut  this  bridge  away  with  bone  forceps.  Expose 
the  inferior  dental  nerve  and  artery — ligate  ihe  artery  and  al.so  the  internal 
majtillan*  artery  (upon  the  external  pterygoid  muscle)  if  necessary.  Secure 
ibe  nerve  with  silk  ligature,  and.  by  traction  on  silk,  follow  the  nerve  to  the 
foramen  ovale,  retracting  the  external  ptery-goid  upward  (or  divide  it).  Sever 
the  nen'c  as  high  and  as  low  as  possible.  The  lingual  nerve,  lying  further 
forward  and  inward,  may  be  also  reached  at  the  same  time,  (a)  The  entrance 
to  thr  infcrijir  dental  canal  may  also  be  reached  from  the  inner  aspect  of  the 
ferior  maxilla — by  making  an  incision  around  the  angle  of  the  jaw,  corre- 
«mding  with  the  insertion  of  the  masseter.  and  raising  the  soft  parts  from 
inner  surface  of  the  bones  subperiosteally  to  the  dental  foramen — the 
mouth  canity  not  being  opened  (Liicke-Sonnenburg  operation).  (3)  The 
<i{»rnition  of  e.xposing  the  inferior  dental  nerve  through  the  mouth  is  to  be 
preferred,  as  being  less  disfiguring— ^allhough  probably  more  difficult. 
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EXPOSURE  OF  INFERIOR  DENTAL  NERVE  AT  MENTAL  FORAMEN, 
FROM  WITHIN  MOUTH. 

Description. — The  lower  lip  is  everted  and  an  incision  made  over  the 
site  of  the  mental  foramen. 

Position. — Patient  supine;  head  supported  and  to  one  side.  Surgeon 
on  side  of  operation,  or  on  right  for  both  operations.  Assistant  draws  lower 
lip  well  downward. 

Landmarks. — A  line  drawn  over  the  supraorbital  foramen  and  between 
the  two  bicuspids  of  both  jaws  will  cross  the  infraorbital  and  mental  foramina 
— the  mental  foramen,  in  the  adult,  generally  lying  midway  between  the  upper 
and  lower  borders  of  the  jaw  proper  (exclusive  of  teeth). 

Incision. — Transverse,  through  mucous  membrane  along  line  of  its 
reflection  from  lower  lip  to  inferior  maxilla,  with  its  center  between  the  two 
bicuspids,  the  lower  lip  being  firmly  drawn  downward.  A  vertical  incision 
may  be  made  instead  of  the  transverse. 

Operation. — This  incision  passes  through  periosteum  to  bone,  upon 
slight  downward  freeing  of  which  the  nerve  is  found  emerging  from  the 
mental  foramen. 

Comment. — An  incision  could  be  made  from  without,  through  the 
tissues  of  the  chin,  over  the  position  of  the  foramen,  in  the  direction  of  the 
fibers  of  the  facial  nerve,  if  the  matter  of  scarring  be  not  taken  into  account. 


SURGICAL  ANATOMY  OF  LINGUAL  (GUSTATORY)  NERVE. 

Description  and  Relations.^ — A  nerve  of  common  sensation — branch 
of  posterior  division  of  inferior  maxillary  nerve.  Descends  under  external 
pterygoid,  to  inner  side  and  anterior  to  dental  nerve,  a  cord  generally  con- 
necting the  two,  and  being  joined  near  origin  by  chorda  tympani.  The 
nerve  then  passes  between  internal  pterygoid  muscle  and  ramus  of  lower 
jaw — inclining  inward  to  side  of  tongue,  and,  passing  over  attachment  of 
superior  constrictor  of  pharynx  to  the  lower  jaw  and  the  styloglossus  muscle, 
above  the  deep  part  of  sul:)maxillary  gland,  is  continued  forward  between 
mucous  meml)ranc  of  mouth  and  mylohyoid  muscle  and  lies  on  its  origin 
close  to  bone — then  nms  between  mylohyoid  and  hyoglossus — crosses  below 
Wharton's  duct,  and  passes  along  side  of  tongue,  under  mucous  membrane, 
to  apex. 

Comment. — On  widely  opening  the  mouth,  one  can  feel  the  pterygo- 
maxillary  ligament,  as  a  prominent  ridge  behind  the  last  molar.  The  nerve 
is  generally  to  be  felt  behind  the  plerygomaxillary  ligament,  about  1.3  cm. 
(^  mch)  posterior  and  inferior  to  the  last  molar,  lying  just  beneath  the  mucous 
membrane. 


EXPOSURE  OF  LINGUAL  (GUSTATORY)  NERVE  IN  THE  MOUTH. 

Position. — Patient  on  back;  head  slightly  raised;  gag  in  opposite  side 
of  mouth;  cheek  of  operated  side  held  open  by  retractors;  tongue  of  patient 
drawn  out  and  to  opposite  side  by  assistant.  Surgeon  stands  on  patient's 
right  for  both  operations,  and  uses  a  head- mirror. 

Landmarks. — Ramus   of  jaw;   plerygomaxillary   Hgament;   last    molar 
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Incision. — Vertical,  about  2.5  cm.  (i  inch)  in  length.  pl:icc<l  in  UAd  of 
mucous  membrane  midwa>  between  lon^iie  and  pum.  wilh  center  on  level 
with  last  molar.  The  nerve  lies  about  at  the  junction  of  the  Uf>[>er  and 
middle  thirds  of  a  line  from  the  crown  of  the  last  molar  to  the  angle  of  the 
javv. 

Operation. — Having  incised  in  the  above  line,  the  nerve  is  found  just 
f»eneath  the  mucous  membrane,  prior  to  dipping  under  the  mylohyoid  muscle 
— and  is  isiolated  and  drawn  forward  by  a  hiK)k. 

Comment.  The  linj^ual  nerve  may  be  reached  from  outside  the  mouth 
by  excising  a  pari  of  the  inferior  maxilla,  at  the  junction  of  the  alveolar  jirocess 
aj»d  the  ascending  ramu5i  (Locbker).  Or  it  may  be  reached  by  dis^ectin.i; 
up  under  the  internal  surface  of  the  inferior  maxilla,  displacini^  the  sub- 
maxillan*  pland,  dividing  the  posterior  portion  of  the  mylohyMid  and  finding 
the  nerve  under  the  posterior  portion  of  the  sublingual  gland  (Luschka). 


SURGICAI.  ANATOMY  OF  FACIAL  P^RVE. 

Description. — Arises,  superficially,  at  upper  end  of  medulla  oblonpala, 
in  groove  between  olivary  ami  restiform  bodies — passe.s,  in  companv  with 
auditor}  nerAe,  forward  and  outward  to  internal  auditory  meatus,  which  it 
rnlers  with  auditor)'  nerve,  the  pars  intermedia  intervening  between  the 
neT\-cs.  At  the  IvoHom  of  meatus,  the  facial  nerve  enters  aqueductus  Fallo{)ii, 
which  it  follows  to  its  emergence  at  the  stylomastoid  foramen— thence  passes 
downward  and  fonvard  through  >ubstance  of  parotid  gland— crosses  external 
carotid  artery  and  divides  behind  ramus  of  inferior  maxilla,  opposite  upper 
m;irgin  of  digastric  muscle,  into  two  chief  branches: — (1)  Temporofacial, 
running  upward  and  forward  thr*nigh  parotid  gland,  crossing  external  carotid 
^.artery  and  temporomaxillary  vein  and  passing  over  neck  of  condyle  of  jaw, 
and  dividing  into  temporal,  malar,  and  infraorbital  branches* — and  (3) 
Cervicofacial,  running  downward  and  forward,  through  parotid  gland, 
crossing  external  carotid  artery,  and  dividing.  opp<>site  angle  of  jaw,  into 
buccal,  supramaxillary,  and  inframaxiUary  branches. 


EXPOSURE  OF  FACIAL  NERVE  IN  FRONT  OF  MASTOID  PROCESS. 

BAirMS   ClPERATlON. 

Position.— Patient  supine;  head  elevated  and  to  one  side.  Surgeon  to 
riphl  for  b<iih  operations. 

Landmarks. — .\nierior  border  of  mastoid  process;  jMisterior  border  of 
ascending  ramus  of  inferior  maxilla.  The  point  at  which  the  nerve  is  sought 
bcin);  from  6  mm.  to  1.3  era,  (J  to  i  inch)  In  front  of  center  of  anterior  border 
ol  miisloid  process. 

Incision.  — Begins  close  l>ehind  pinna  of  ear,  o[>pnsile  meatus — passes 
tiownnard  to  opposite  lobule  of  car.  and  then  downward  anrl  forwarrl  almost 
4nglc  of  inferifjr  maxilla. 

Operation. — This  incision  is  deefiened  through  skin  antl  fascia,  wilh 
carr.  The  parotid  fascia  is  incised  and  the  jiarotid  gland  is  retracted  forward. 
The  anterior  c<lge  of  the  sternomasloid  is  exf)osed  and  drawn  backward. 
The  posterior  belly  of  the  digastric  is  exfwsed  ,ind  ihe  nerve  is  sought  on  a 
Be  with  the  upper  Ixirder  of  the  posterior  belly  nf  this  muscle  and  at  the 
lint  aljovc  mcnlioncd^coming  from  the  slylomasltiid  foramen  toward  the 
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surface.  The  posterior  auricular  arterj'  and  vein  will  probably  need  ligating, 
and  some  fibers  of  the  great  auricular  nerve  will  be  cut.  The  internal  jugular 
vein  is  near  the  deep  part  of  the  wound,  but  there  are  no  other  important  vessels 
anterior  to  the  plane  of  the  digastric  (behind  which  is  the  external  carotid). 
If  necessar}',  especially  in  stout  subjects,  a  small  transverse  incision,  passing 
forward  from  below  the  pinna,  may  be  added. 


SURGICAL  ANATOMY  OF  SPINAL  ACCESSORY  NERVE. 

Description  and  Relations. — (i)  Accessor)'  portion  passes  outward  to 
jugular  foramen,  where  it  unites  with  spinal  portion,  and  is  joined  to  upper 
ganglion  of  the  vagus  and  sends  fibers  into  its  pharv'ngeal  and  superior  lar}*n- 
geal  branches  and  into  the  trunk  of  that  nerve  below  the  ganglion.  (2) 
Spinal  portion,  after  issuing  from  jugular  foramen  (where  it  unites  i^nth 
accessory  portion),  passes  backward,  crossing  in  front  of  (sometimes  behind) 
the  internal  jugular  vein,  descends  obliquely  behind  digastric  and  stylo- 
hyoid muscles  and  occipital  arter>'  to  enter  upper  third  of  stemomastoid 
about  5  cm.  (2  inches)  below  tip  of  mastoid  process — perforates  this  muscle 
in  its  second  fourth  and  emerges  on  level  with  center  of  its  posterior  border 
— and  runs  thence  obliquely  across  the  occipital  triangle,  and,  entering 
upper  i)art  of  lower  third  of  its  anterior  border,  terminates  in  the  deep  surface 
of  the  trapezius. 


EXPOSURE  OF  SPINAL  ACCESSORY  NERVE  AT  ANTERIOR  BORDER 
OF  STERNOMASTOm  MUSCLE. 

Position. — Patient  supine;  shoulders  slightly  elevated;  head  to  opposite 
side;  neck  supported.     Surgeon  on  right,  for  either  operation. 

Landmarks. — Anterior  border  of  upper  portion  of  stemomastoid. 

Incision. — About  7.5  cm.  (3  inches)  in  length,  following  the  anterior 
border  of  the  stemomastoid,  with  its  center  opposite  a  point  about  5  cm. 
(2  inches)  below  the  tip  of  the  mastoid  process. 

Operation. — Having  cut  through  skin  and  superficial  fascia,  and  opened 
up  the  cervical  fascia,  avoiding  the  external  jugular  vein  and  great  auricular 
ner\'e,  expose  the  anterior  border  of  the  stemomastoid  and  draw  the  muscle 
firmly  backward.  Recognize  the  inferior  border  of  the  posterior  belly  of 
the  digastric — the  nerve  will  be  found  passing  from  beneath  it  to  the  stemo- 
mastoid, crossing  the  transverse  process  of  the  atlas.  Avoid  branches  of 
the  facial  nerve  (at  the  upper  edge  of  the  wound)  and  the  occipital  artery 
(lying  over  the  ner\'e). 

Comment.— If  only  that  portion  of  the  spinal  accessor)'  be  involved 
which  is  distal  to  the  stemomastoid.  the  nen^e  may  be  exposed  by  an  incision 
placed  along  the  posterior  border  of  the  stemomastoid,  with  its  center  oppo- 
site the  center  of  the  posterior  border  of  the  muscle. 


SURGICAL  ANATOMY  OF   OCaPITALIS  MAJOR  BRANCH  OF   POSTE- 
RIOR DIVISION  OF  SECOND  CERVICAL  NERVE. 

Description  and  Relations. — Internal  branch  of  posterior  di\nsion  of 
second  cervical  nerve — passes  upward  across  (not  contained  within)  sub- 
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occipital  triangle  (which  is  formed  by  rectus  capitis  posticus  major,  superior 
and  inferior  oblique) — passing  across  inferior  oblique,  between  it  and  com- 
plcxus — piercing  the  comi)lexus  and  trapezius  near  their  cranial  attachments 
— ascending  over  back  nf  head  with  otcipilul  arter}*,  lying  on  its  inner  side, 
and  dividing  into  two  branches  to  supply  scalp. 


EXPOSURE  OF  OCCIPITALIS  MAJOR  NERVE  BENEATH  THE  COH- 

PLEXUS. 

Position. — Patient  on  side;  face  turned  as  far  forward  as  possible,  to 
make  bteral  occipital  region  prominent.     Surgeon  stands  behind  patient. 

Landmarks. — Spine  of  axis;  posterior  border  of  stcrn<^mastoid- 

Incision. — Transverse,  passing  from  spine  of  axis  directly  outward  to 
posterior  edge  of  stemomastoid. 

Operation. — Divide,  in  order,  skin,  fascia,  trajjezius  (ascending  upward 
and  inward ^  splenius  capitis  (ascending  upward  and  outward),  and  com- 
j)lrxus  (ascending  vertically).  Beneath  this  last  muscle  the  suboccipital 
»•  triangle  is  exposed — and  the  nerve  is  found  passing  upward  and  inward 
around  the  inferior  oblique  which  forms  the  lower  boundary  of  that  triangle. 
The  small  occipital  ner>'e  w^ill  be  exposed  at  the  outer  portion  of  the  more 
superficial  part  of  the  incision. 

Comment.— The  nerve  is  here  reached  before  it  pierces  the  complexus 
and  before  coming  in  relation  with  the  occipital  artery.  It  may  be  reached 
more  superficially  where  it  pierces  the  iiuter  b«»rder  of  the  trapezius  im- 
mediately below  the  superior  curved  line.  But  the  lower  expo.sure  is  better, 
as  ginng  control  of  a  greater  number  of  branches. 


EXPOSURE  OF  POSTERIOR  DIVISIONS  OF  FIRST,  SECOND,  AND 
THmD  CERVICAL   NERVES. 

KEEN'S  OPERATION. 

Description. — The  posterior  divisions  of  the  first,  second,  and  third 
cervical  ner\es  have  been  exposed  and  excised  in  spasmodic  torticollis — • 
supplying,  as  they  do.  the  ywjstcrior  rotator  muscles  of  the  neck. 

Position. — Patient  turned  to  one  side;  neck  made  prtiminent.  Surgeon 
at  patient's  back. 

Landmarks. — Middle  line  of  neck;  external  occipital  protuberance. 

Incision.— From  6  lo  7.5  cm.  (2^  to  3  inches)  in  length  and  transverse 
in  direction — passing  outward  from  the  middle  line  of  the  neck,  at  a  point 
about  4  cm.  (i§  inches)  below  the  external  occipital  protuberance. 

Operation. — Divide,  in  the  Line  of  incision,  the  skin,  fascia,  trapezius. 
posterior  b«-)rder  of  the  splenius  capitis,  until  the  complexus  is  reached, 
iftcr  which  the  nerves  are  separately  isolated:  — (i)  Find  the  occipitalis  major 

ic  (internal  branch  of  posterior  division  of  second  cervical  ner\'e)  emerging 
1  llie  complexus  and  about  to  enter  the  trapezius.  DiWde  the  complexus 
MJSverscly,  on  a  level  with  the  nerve.  Follow  the  nerve  to  the  common 
trunk  of  the  p«>sterior  division  (l>efore  the  external  and  internal  branches 
are  given  oil).  Thus  the  second  cervical  nerve  is  exposed.  (2)  Recognize 
ihe  ^ubocripital  triangle, — ^bounded,  above  and  internally,  by  the  rectus 
ipitis  posticus  major  (from  spinous  process  of  a.xis  to  superior  cur\'ed  line 

occiput),— above  and  eAternuIly,  by  obliquus  capitis  superior  (from  upper 
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surface  of  transverse  process  of  atlas  to  occipital  bone,  between  curved  lines, 
and  external  to  complexus), — below  and  externally,  by  obliquus  capitis 
inferior  (from  apex  of  spinous  process  of  axis  to  lower  and  back  part  of  trans- 
verse process  of  atlas).  Within  this  triangle  lies  the  suboccipital  nerve 
(posterior  division  of  first  cervical  nerve),  which  does  not  divide  into  internal 
and  external  branches — lying  close  to  the  occiput  and  behind  the  vertebral 
arter}'.  Trace  it  as  near  to  the  spine  as  possible.  Thus  the  first  cer\'ical 
nene  is  exposed.  (3)  The  external  branch  of  the  posterior  di\ision  of  the 
third  cervical  nerve  is  found  about  2.5  cm.  (i  inch)  lower  down  than  the 
occipitalis  major  (page  171)  and  under  the  complexus.  It  is  to  be  followed 
to  the  common  trunk  of  the  posterior  division.  And  thus  the  third  cer\'ical 
nerve  is  exposed. 

Comment. — This  operation  has  been  modified  by  making  a  vertical 
incision  from  the  occiput  downward,  about  4  cm.  (i^  inches)  outside  of 
the  median  line — passing  through  the  trapezius,  edge  of  the  splenius,  and 
then  through  the  complexus.  Also,  the  second  and  third  divisions  may  be 
divided  without  the  first. 


SURGICAL  ANATOMY  OF  BRACHIAL  PLEXUS  OF  NERVES. 

Formed  by. — Fasciculus  from  anterior  branch  of  fourth  cer\'ical,  anterior 
branches  of  fifth,  sixth,  seventh,  and  eighth  cer\'ical,  and  greater  part  of 
anterior  branch  of  first  dorsal. 

Extent  and  Position.— From  lower  part  of  side  of  neck  to  lower  part 
of  a.xillar}'  space,  dividing,  opposite  the  coracoid  process,  into  numerous 
trunks,  and  giving  off  its  terminal  nerves  at  the  lower  axillary  boundarj'. 

Relations. — (1)  In  neck: — First,  lies  between  anterior  and  middle 
scaleni  and  at  outer  border  of  former  muscle; — then  partly  behind  and  partly 
above  and  external  to  third  part  of  subclavian  arter\',  in  the  posterior  triangle 
of  neck,  crossed  by  posterior  belly  of  omohyoid; — then  behind  clavicle  and 
subclavius  muscle,  upon  first  serration  of  serratus  magnus  and  subscapularis 
muscles.  (3)  In  axilla : — IJes  to  outer  side  of  first  portion  of  axillarj'  artery, 
being  covered  by  pectoralis  major — then  surrounds  second  portion  of  artery, 
covered  by  the  pectoralis  minor  and  resting  upon  subscapularis  muscle,  one 
cord  lying  to  inner  side,  one  behind,  and  one  to  outer  side  of  vessel.  The 
third  part  of  the  artery  has  the  internal  cutaneous  and  inner  head  of  median 
nen'e  in  front;  circumflex  and  musculospiral  behind;  ulnar  and  lesser  internal 
cutaneous  on  inner  side;  and  trunk  of  median  and  musculocutaneous  on 
outer  side. 

EXPOSURE  OF  BRACHIAL  PLEXUS  IN  NECK. 

Position.— Patent  upon  back,  near  edge  of  table;  thorax  raised;  head 
extended  and  turned  to  opposite  side;  arm  drawn  downward  and  behind 
back.  Surgeon  stands  in  front  of  right  shoulder,  in  operating  upon  either 
side. 

Landmarks. — Stcmomastoid ;  trapezius. 

Incision. — Vertical,  in  posterior  triangle  of  neck — beginning  about  9 
cm.  (3^  inches)  above  clavicle  and  passing  downward  to  within  about  1.3 
cm.  (i  inch)  of  middle  of  clavicle,  parallel  with  anterior  border  of  trapezius, 
but  nearer  posterior  border  of  sternomastoid. 

Operation. — Having  divided  skin  and  platysma,  the  external  jugular 
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vein  is  either  ligated  and  cut  between  nvo  ligatures,  or  retracted.  Some  of 
the  desrendinp  branches  of  ihc  cehvical  plexus  are  apt  to  be  incised,  generally 
the  supraclavicular.  Incise  the  deep  cervical  fascia.  Recognize  the  outer 
border  of  the  anterior  scalenus  and  retract  inward.  Retract  the  posterior 
belly  of  the  omohyoid  downward  and  expose  the  brachial  plexus  by  rlissection. 
Avoid  the  transversiilis  colli  artery  and  vein  crossing  the  middle  of  the  plexus, 
dentify  the  cords  of  the  plexus  by  following  with  finger  to  the  inten-'al  between 
anterior  and  middle  scalenus  muscles. 


SURGICAL  ANATOMY  OF  ORCUMFLEX  NERVE, 

Description. — One  of  terminal  branches  of  posteriur  cord  of  brachial 
plexus,  lying,  at  first,  l)etween  axillary  artery  and  subscaputaris  muscle,  it 
passes  downward  and  outward  to  lower  border  of  that  muscle,  accompanied 
by  posterior  circumflex  artery — it  then  winds  backward  and  outward  around 
ihe  3urg;ical  neck  of  humenis,  ihroui^h  the  quadrilateral  space  lnuunded  by 
teres  mmor  above;  teres  major  below;  long  head  of  triceps  internally;  and 
neck  of  humerus  externally — and  divides  into  upi)er  and  lower  branches. 


EXPOSURE  OF  QRCUMFLEX  NERVE  ON  BACX  OF  ARM. 

Position. — As  for  exposure  of  ulnar  nerve  just  above  inner  condyle  of 
humerus  (page  175). 

Landmarks. — Angle  made  between  posterior  scapular  muscles  and  pos- 
terior b<>r<ler  i)f  deltoid — by  pressing  latter  muscle  toward  neck  of  humerus. 

Incision. —  Made  in  long  axis  of  Hmb  and  placed  over  above  inlervaL 

Operation. — Expose  and  draw  forward  the  posterior  border  of  the 
dehoi<l,  ex|>«>sing  the  teres  minor  above  and  long  head  of  triceps  internally. 
In  the  angle  formed  by  the  last  two  muscles  the  circumilex  nerve,  accom- 
panied by  the  posterior  circumllex  artery  (I\ing  below),  is  seen  coming  out 
from  before  backward  through  the  quadrilateral  space  and  curving  around 
the  surgical  neck  of  the  humerus  to  enter  the  under  surface  of  the  deltoid. 


SURGICAL  ANATOMY  OF  MUSCULOCUTANEOUS  NERVE. 

Description.— Arising  from  outer  cord  of  brachial  plexus  opposite  lower 
[>rrier  of  pectoralis  minor,  it  runs  downward  and  outward,  perforating  the 
oracobrachialis  and  passing  obliquely  across  the  arm  between  the  biceps 
and  bnichialis  anticus  to  outer  side  of  biceps  a  little  above  the  elbow,  where 
it  perforates  the  deep  fascia,  passing  behind  the  median  cephalic  vein,  and 
divides  into  anterior  and  i.K>slerinr  cutaneous  branches. 


EXPOSURE  OF  MUSCLfLOCUTANEOUS  NERVE  IN  UPPER  PART  OF  ARM. 

Position.— As  for  exposure  of  ulnar  nerve  just  above  inner  condyle  of 
huneru^  (page  175).         , 

Landmarks.— Upper  internal  bicijtiial  sulcus. 

Incision. — Along  inner  margin  of  biceps,  beginning  at  prominence  <^f 
coracobrachialii)  and  passing  downward. 
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Operation. — Having  incised  the  superficial  structures,  the  biceps  muscle 
is  exposed  and  drawn  outward.  The  nerve  is  found  penetrating  the  outer 
border  of  the  coracobrachialis,  covered  by  the  biceps. 


SURGICAL  ANATOKIY  OF  HEDIAN  NERVE. 

Description. — (a)  In  Arm;  Arises  by  a  root  from  inner  and  one  from 
outer  cords  of  brachial  plexus,  which  embrace  axillary  artery,  uniting  either 
in  front  or  to  outer  side  of  the  vessel.  Descends  arm  on  outer  side  of  brachial 
artery  at  first — then  crosses  in  front  of  the  middle  of  arter}'  (though  some- 
times passing  behind) — thence  downward  on  inner  side  of  artery  to  elbow — 
where  it  is  separated  from  elbow-joint  by  brachialis  anticus  muscle  and  is 
covered  by  bicipital  fascia,  (b)  In  Forearm;  Passes  between  two  heads  of 
pronator  radii  teres  and  descends  between  flexor  sublimis  and  profundus 
digitorum  to  about  5  cm.  (2  inches)  above  the  annular  ligament  of  wiist, 
where  it  lies  beneath  the  fascia,  between  the  tendons  of  the  flexor  sublimis 
digitorum  below,  the  palmaris  longus  internally,  and  the  flexor  carpi  radialis 
externally  (or  rather  more  under  the  palmaris  longus).  (c)  In  Hand:  It 
enters  palm  beneath  the  annular  ligament  and  rests  upon  flexor  tendons, 
covered  by  fascia  and  superficial  palmar  arch. 


EXPOSURE  OF  MEDIAN  NERVE  IN  MIDDLE  OF  ARM. 

Position. — Patient's  arm  is  extended  and  abducted,  with  hand  supine. 
Surgeon  stands  on  outer  side  of  right  limb,  cutting  from  above  downward; 
and  between  body  and  left  limb,  cutting  from  above  downward  (or  on  outside 
of  left  limb,  cutting  from  below  upward). 

Landmarks. — Inner  edge  of  bicipital  muscle. 

Incision. — Along  inner  edge  of  biceps,  in  middle  of  arm — about  4  cm. 
(2^  inches)  in  length. 

Operation. — Divide  skin  and  connective  tissue.  Avoid  internal  cutaneous 
nerve  and  basilic  vein.  Clearly  expose  inner  edge  of  biceps  muscle  and 
draw  the  muscle  to  the  outer  side,  when  the  median  nen-e  is  found  crossing 
the  brachial  artery  from  the  outer  toward  the  inner  side  (or  sometimes  passing 
beneath  the  artery). 


EXPOSURE  OF  MEDIAN  NERVE  AT  BEND  OF  ELBOW. 

Position. — As  above. 

Landmarks. — Groove  between  biceps  and  pronator  radii  teres  muscles. 

Incision. — Between  inner  margin  of  biceps  and  outer  margin  of  pronator 
radii  teres,  somewhat  nearer  the  former,  with  center  of  incision  opposite 
the  fold  of  the  elbow,  and  being  about  5  cm.  (2  inches)  in  length. 

Operation. — This  incision  will,  in  the  usual  disposition  of  the  veins 
at  the  elbow,  pass  to  the  outer  side  and  nearly  parallel  with  the  median  basilic 
vein,  which  should  be  retracted  inward.  Incise  the  bicipital  fascia  in  a  line 
with  the  skin-cut.  The  median  nerve  lies  just  to  the  inner  side  of  the  brachial 
artery  and  its  ven.T  comites — all  lying  upon  the  brachialis  anticus.  Gut- 
suture  the  bicipital  fascia  in  closing  the  wound. 


EXPOSURE  OF  ULNAR  NERVE. 
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SURGICAL  ANATOMY  OF  ULNAR  NERVE. 

Description. — (a)  In  Arm;  Arises  from  inner  cord  of  brachial  plexus, 
iccn  axillary  artery  and  vein,  and  pasises  down  arm  on  inner  side  of 
axilbn'  and  brachial  arteries  to  middle  of  arm,  covered  only  by  skin  and 
fascia — thence  diverges  to  cross  inner  head  of  triceps  obliquely — pierces 
internal  intermuscular  septum  and  descends  posterior  to  that  structure, 
together  with  inferior  profunda  artery,  which  is  upon  its  outer  side,  (b) 
At  Elbow,  Occupies  grmne  between  olecranon  and  internal  condyle,  resting 
upon  posterior  surface  of  latter  (rarely  upon  anterior  surface),  and  enters 
forearm  between  two  heads  of  flexor  carpi  ulnaris.  (c)  In  Forearm;  Passes 
vertically  down  ulnar  side,  upon  flexor  jirofundus  fligitorum,  its  upper  half 
covereiJ  by  flexor  carj)i  ulnaris,  its  lower  half  by  skin  and  fascia  (the  nene 
here  l^-ing  external  to  ihxoi  carpi  ulnaris).  The  ulnar  nene  lies,  throughout, 
to  the  ulnar  side  of  the  ulnar  artery — the  u|vper  thin!  lying  considc*nd>ly  to 
the  inner  side,  and  the  lower  two  tiiirds  near  to  the  inner  side.  The  dorsal 
cutaneous  branch  passes  posteriorly  Ijetween  5  and  7.5  cm.  (2  and  3  inches) 
above  the  wrist,  (d)  At  Wrist;  Crosses  front  of  annular  Ugament  between 
ulnar  arter}*  and  pisiform  bone,  a  little  internal  and  posterior  to  the  artery, 
and  immediately  divides  into  superficial  and  deep  palmar  branches. 


EXPOSURE  OF  ULNAR  NERVE  ABOVE  MIDDLE  OF  ARM. 


I  Position. — .\s  for  median  nerve  in  middle  of  arm  (page  174). 
Landmarks.— Brachial  artery,  which  is  parallel  with  and  to  outer  side 
of  the  ner\'e  for  the  upper  half  of  the  arm. 
Incision. —From  5  to  7.5  cm.  (2  tn  ;;  inches)  in  length,  with  its  center 
just  above  the  mi«.l<lle  of  the  arm — running  parallel  with  and  about  1.3  cm. 
(i  inch)  to  inner  side  of  line  of  brachial  arter}'  (the  line  for  the  ligation  of 
the  middle  third  of  the  braihial  artery  passing  along  the  inner  margin  of  the 
biceps  muscle). 

Operation. ^Incise  skin  and  fascia,  which  here  alone  cover  the  nerve. 

i  A  void  the  basilic  vein  and  the  vena^  comites  of  the  brachial  artery — also  the 
inicmal  cutaneous  nene  to  the  outer,  ami  the  lesser  internal  cutaneous  nerve 
A  the  inner  side.  The  ulnar  nerve  is  found  diverging  from  its  course  parallel 
With  I  he  inner  side  of  the  brachial  artery  to  pass  obliquely  across  the  inner 
head  of  the  triceps  to  pierce  the  internal  intermuscular  septum. 


"llJiri 


EXPOSURE  OF  ULNAR  NERVE  JUST  ABOVE  INTERNAL  CONDYLE  OF 

HUMERUS. 


Position. — Patient  upon  back  at  edge  of  table.     Assistant  stands  on 
opp«-ifile  one  to  be  operated,  and,  grasping  jialient's  wrist,  with  patient's 
n  '  ,  draws  his  (patient's)  arm  antl  forearm  across  the  chest,  thus 

cxif  postt-riiir  surface  to  the  ojierator — who  st«inds  upon  the  side  to 

be  c»|>i.f.iiid.  rutting  from  elbow  tnwnrd  shoulder  on  l>oth  sides. 
Landmarks. — Olecranon;  Internal  condyle  of  humerus. 
Incision. — .About  5  cm.   (2  inches)  in  length,  e.xtending  from  a  jxtint 
alout  1-3  cm.  (§  inch)  above  (10  proximal  side  of)  internal  condyle  and  midway 
between  interna!  condyle  and  olecranon,  upward  toward  a  ptoint  at  inner 
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side  of  brachial  artery  opposite  the  insertion  of  the  coracobrachialis  muscle 
(about  center  of  arm). 

Operation. — Incise  skin  and  fascia  in  above  line — when  the  nen-e  will 
be  found  upon  the  posterior  surface  of  the  internal  intermuscular  septum, 
with  the  inferior  profunda  artery  upon  its  outer  side. 

Comment. — If  the  incision  were  to  extend  over  the  internal  condyle, 
the  nerve  would  be  found  lying  upon  the  posterior  surface  of  the  base  of  the 
inner  condyle  of  the  humerus,  close  to  the  bone  and  along  the  inner  edge 
of  the  triceps. 


SURGICAL  ANATOMY  OF  MUSCULOSPIRAL  NERVE. 

Description. — Arises,  in  common  with  circumflex  ner\'e,  from  posterior 
cord  of  brachial  plexus — descends  arm  behind  axillary  and  brachial  arteries 
and  in  front  of  tendons  of  latissimus  dorsi  and  teres  major,  and  winds  around 
humerus  in  musculospiral  groove,  from  inner  to  outer  side,  with  superior 
profunda  artery,  lying  between  the  internal  and  external  heads  of  the  triceps 
Arriving  at  outer  side  of  arm,  it  pierces  the  external  intermuscular  septum 
about  midway  between  insertion  of  deltoid  and  tip  of  external  condyle  (namely, 
at  lower  third)  and  descends  between  supinator  longus  and  brachialis  anticus 
to  front  of  external  condyle,  where  it  divides  into  radial  and  posterior  inter- 
osseous nerves. 


EXPOSURE  OF  MUSCULOSPIRAL  NERVE  BELOW  MIDDLE  OF  ARM. 

Description. — The  exposure  is  here  made  upon  the  external  aspect  of 
the  arm  and  the  nerve  is  reached  anterior  to  the  external  intermuscular 
septum. 

Position. — Same  as  for  ulnar  nerve  just  above  internal  condyle  (page 
175).     The  surgeon  may  also  stand  so  as  to  cut  from  shoulder  toward  elbow. 

Landmarks. — Insertion  of  deltoid  (about  middle  of  arm);  external 
condyle  of  humerus:  upper  border  of  supinator  longus. 

Incision. — About  6  to  7.5  cm.  (2^  to  3  inches)  in  length — crossing  obliquely 
the  outer  surface  of  the  lower  third  of  the  arm — so  placed  that  its  center 
will  be  midway  between  the  deltoid  and  the  external  condyle — and  so  that 
its  obliquity  will  follow  the  line  of  the  upper  border  of  the  supinator  longus. 

Operation. — Having  incised  skin  and  fascia,  avoiding  cephalic  and 
median  cephalic  veins,  identify  the  internal  border  of  the  supinator  longus. 
Draw  this  muscle  to  the  outer  side,  so  as  to  expose  the  inter\'al  between  it 
and  the  brachialis  anticus — where  the  ner\'e  will  be  found  close  to  the  bone, 
accompanied  by  a  branch  of  the  superior  profunda  arter}*. 

Comment. — Exposure  of  the  nerve  at  its  bifurcation  into  radial  and 
posterior  interosseous  may  be  accomplished  (if  not  performed  as  a  separate 
operation)  by  continuing  the  above  incision  downward. 


SURGICAL  ANATOMY  OF  RADIAL  BRANCH  OF  MUSCULOSPIRAL 

NERVE. 

Description. — Anterior  subdivision  of  musculospiral.    At  first   lies   a 
short  distance  to  radial  side  of  radial  arter}',  but  gradually  approaches  it 
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closely  and  runs  parallel  with  it,  on  its  outer  side,  covered  by  supinator  longus 
— running  along  anterior  border  of  extensor  carpi  radialis  brevior  and  resting 
on  supinator  brevis,  insertion  of  pronator  radii  teres,  and  radius.  About 
7.5  cm.  (3  inches)  above  the  wrist  the  nerve  quits  the  artery,  passes  backward 
beneath  the  tendon  of  supinator  longus,  and,  piercing  the  deep  fascia,  divides 
into  external  and  internal  branches. 


SURGICAL    ANATOMY   OF   POSTERIOR   INTEROSSEOUS  BRANCH   OF 

HUSCULOSPIRAL. 

Description. — Posterior  subdivision  of  musculospiral.  Passing  down- 
ward in  intenal  between  brachialisanticus  and  extensor  carpi  radialis  longior, 
winds  around  outer  side  of  radius  tu  back  of  forearm,  passing  between  super- 
iicial  and  deep  layers  of  supinator  brevis  muscle.  Thence  it  enters  the 
ular  interval  between  the  superficial  and  deep  layers  of  the  muscles  at 
k  of  forearm,  passing  onto  the  interosseous  membrane  at  lower  third 
of  forearm — and  thence  under  cover  of  tendons  of  extensor  communis  digi- 
torum  to  back  of  wrist,  where  it  swells  into  a  gangliform  enlargement. 


I 


EXPOSURE  OF  RADIAL   OR   POSTERIOR 
OF  MUSCULOSPIRAL.  AT  THEIR 


INTEREOSSEOUS   BRANCH 
COMMENCEMENT. 


Position. — As  for  the  meiiian  nerve  in  middle  of  arm  (page  174). 

Landmarks. — External  bicipital  sulcus. 

Incision. — Along  anterior  margin  of  supinator  longus  muscle,  in  external 
biti|»it.d  sulcus — center  of  incision  corresponding  with  external  condyle. 

Operation. — Incise  skin  and  fascia.  Avoid  metlian  cephalic  vein  and 
mu>cul«KUtaneous  nerve.  Retract  supinator  longus  to  outer  and  brachialis 
mniicus  to  inner  side — between   which  two  structures  the  beginning  of  the 

Iradi^il  and  of  the  [X)sieri(jr  inlenisseous  will  be  found,  accompanied  by  a 
branch  of  the  superior  profunda  artery. 
Comment. — This  is,  practically,  a  continuation  of  the  operation  for  the 
exposure  of  the  musculosjnral  below  the  middle  of  the  arm. 


SimGICAL  ANATOMY  OF  THE  INTERCOSTAL  NERVES. 


■    Hgar 

■8" 


Description, -(a)  Pectoral  Intercostal  Nerves:— Pass  outward,  as 
the  anterior  divisions  of  ihe  dorsal  nervc^.  in  from  tif  superior  cc>stotransverse 
ligaments,  levatores  costarum,  external  intercostal  muscles,  coveret^l  (to  angle 

ribs)  by  pleura  and  cndothoracic  fascia.  They  then  approach  U|)iHjr 
of  each  intercostal  space  to  accompany  intercostal  vessels,  in  groove  of 
tib  aljovc,  to  front  of  chest — the  ncn-e  lying  below  the  vessels.  Between 
juigtc  of  rib  and  middle  of  rib  they  lie  between  inlcrnal  and  external  inter 
cotttiii  muscles,  giving  off,  a  little  {)0'^lL'nor  to  middle  of  the  ribs,  the  lateral 
cutaneous  branches— which  latter  bran<'hes  jiass  through  external  intercostal 
and  scrratus  magnus  mu^iles  about  center  of  ribs  and  divide  into  anterior 
aiwl  puiierior  branches.  The  main  trunk  of  the  intercostal  nerve  continues 
forwanJ  among  fillers  of  internal  intercostal  muscles  to  costal  cartilages— 
cbencr  pas<ics  lietwecn  internal  intercostal  muscles  and  pleura,  crossing  in 
£rtint  r»f  iniemal  mammar)'  arter)'  and  triangularis  stemi  muscle — to  pierce 
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internal  intercostal  muscles  and  pectoralis  major  and  end  in  the  anterior 
cutaneous  branches,  (b)  Abdominal  Intercostal  Nerves : — Take  the  same 
course  (as  the  anterior  divisions  of  the  dorsal  nerves)  as  the  pectoral  inter- 
costals,  from  their  origin  to  ends  of  intercostal  spaces  in  which  they  lie — 
thence  they  run  between  the  slips  of  origin  of  diaphragm  to  enter  the  abdominal 
wall,  each  nerve  (from  seventh  to  ninth,  inclusive)  crossing  behind  cartilage 
of  rib  below.  In  the  abdominal  wall  they  pass  between  internal  oblique 
and  transversalis,  diverging  from  each  other  as  they  go  forward,  to  outer 
edge  of  the  rectus — and,  piercing  posterior  layer  of  rectal  sheath,  rectus  itself, 
and  anterior  layer  of  sheath,  they  supply  rectus  and  sheath  and  end  in  the 
anterior  cutaneous  nerves  near  the  linea  alba. 

Comment. — (i)  The  exceptions  in  the  distribution  of  the  anterior  divi- 
sions of  the  first,  second,  and  twelfth  nerves  are  not  mentioned  in  the  above 
descriptions.  (2)  The  upper  six  dorsal  ner\'es  form  the  pectoral  intercostal 
nerves — the  lower  six,  the  abdominal  intercostals.  (3)  The  final  distribution 
of  the  lower  dorsal  nerves  is  as  follows; — sixth,  to  pit  of  stomach;  seventh,  to 
lower  end  of  ensiform  cartilage;  eighth,  over  the  middle  linea  transversa; 
tenth,  to  the  umbilicus;  twelfth,  midway  between  umbihcus  and  pubis. 


EXPOSURE  OF  INTERCOSTAL  NERVE  BETWEEN  ANGLE  AND  HIDDLE 

OF  RIB. 

Position. — Patient  on  side.     Surgeon  either  in  front  or  at  back  of  patient. 

Landmarks. — Angle  and  lower  border  of  rib. 

Incision. — Parallel  with  and  just  below  lower  border  of  rib,  and  lying 
between  the  angle  and  middle  of  rib. 

Operation. — Having  incised  skin,  fascia,  and  external  intercostal  muscle, 
separate  the  cut  edges  of  the  external  intercostal  muscle  and  seek  for  ner\e 
in  the  intermuscular  plane  between  external  and  internal  intercostals,  near 
the  lower  bonier  of  the  rib  above.  The  nerve  may  be  drawn  down  into  view 
from  the  groove  in  the  lower  border  of  the  rib  by  means  of  a  nerve-hook.  If 
necessary,  bite  out  a  half-button  of  rib  subperiosteally  with  rongeur  forceps, 
fully  exposing  the  nerve  and  intercostal  vessels,  when  the  latter  may  be 
divided  between  ligatures,  if  necessary. 


SURGICAL  ANATOMY  OF  ANTERIOR  CRURAL  NERVE. 

.Arises  from  second,  third,  and  fourth  lumbar  nerves  and  descends  through 
fibers  of  psoas  muscle — emerging  from  lower  part  of  its  outer  border,  and 
descenchng  beneath  Poupart's  ligament  into  thigh,  beneath  the  iliac  fascia, 
in  groove  between  psoas  and  iliacus,  being  separated  from  femoral  arter)' 
on  its  inner  side  by  the  ])soas.  It  divides  below  Poupart's  ligament  into  an 
anterior  division,  ])assing  in  front  of  the  external  circumflex  vessels — and  a 
posterior  division,  passing  behind  these  vessels. 


EXPOSURE  OF  ANTERIOR  CRURAL  NERVE,  BELOV  POUPARTS 

LIGAMENT. 

Position. — Patient  on  back;  limb  extended  and  rotated  slightly  outward. 
Surgeon  to  outer  side  of  right  limb,  and  to  inner  side  of   left  or  on  right, 
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leaning  over  body;  or  on  ouler  side  of  left  Iiinlj,  cutun^  from  below  up- 
ward). 

Landmarks.— \fi(idle  of  Poupmrt's  Iig;imeiU. 

Incision.— \'ertkal,  alKiut  5  cm.  (2  inches)  in  length,  carried  downward 
flt)m  J.  pnint  about  1.3  cm.  (J  inch)  external  to  center  of  Poupart's  Hj^amcnL 

Operation. — Incise  skin  and  sujicrlicial  fascia,  trural  branch  of  t,'enito- 
cniral  nerve  may  he  met  ruiinitij;  down  the  thij?h.  The  superficial  circumflex 
iliac  iT.ssels  will  lie  across  the  incision.  Flex  llie  ihifjh  to  relax  the  muscles. 
The  nerve  will  be  found  lyinj^  to  the  outer  side  of  the  femoral  artery,  in  the 
gT»H»vc  l»etween  the  iliacut»  and  psoas  muscles. 


EXPOSURE  OF    OBTURATOR,  SUPERIOR  GLUTEAL.  AND  PUDIC 

NERVES. 

The  operations  for  the  exposure  of  the  oljturalor  nerve  at  the  thyroid 
foramen,  the  superior  gluteal  nerve  upon  the  buttock,  the  pudic  nerve  upon 
the  buttock,  and  the  pudic  nerve  in  the  j)erineum,  are.  practically,  the  same 
;is  the  ojjerations  for  the  ligation  of  the  obturator  arteri'  at  the  thyroid  foramen 
(fiaj;^  85),  the  gluteal  artery  upon  the  buttock  (paj^e  89),  the  internal  pudic 
artery  up<in  the  buttock  (page  SS;.  and  the  internal  pudic  artery  in  the 
perineum  (puge  88),  respectively. 


SURGICAL  ANATOMY  OF  GREAT  SCIATIC  NERVE. 

Description. — Continuation  of  lower  cord  of  sacral  plexus— leaves  pelvis 
br  great  sacrosciatic  foramen,  lielow  pyrifornus — descends  from  hollow 
between  prcat  tnKiianter  an<l  tuberosiiy  of  ischium  down  back  of  ihijjh,  lo 
alxmt  its  lower  third,  where  it  divides  into  externa!  and  internal  popiliteal 
ncrvc?i  (ihe  division  often  occurring  higher).  The  great  sciatic  nerve  rests, 
fnim  al>ove  downwanl.  upon  the  ischium,  gemellus  su[>erior,  obturator 
inlenias.  gemellus  inferior,  t^uadraius  femoris  and  adductor  magnus,— and 
is  n>vcred  by.  from  above  downward,  the  skin,  fascia,  gluteus  maximus, 
biccj>s,  and  small  sciatic  nerve,  It  has  the  sciatic  artery  to  its  inner  side, 
and  small  sciatic  ner\x*  superficial  to  it  above,  anil  to  its  inner  side  as  it  (the 
snuU  «dalic  nerve)  descends  the  thigh. 


^-   a  di 
H^  mar 


EXPOSURE  OF  GREAT  SCIATIC  NERVE  AT  LOWER  BORDER  OF 
GLUTEUS  MAXIMUS. 

Position. — Patient  turned  u\»*u  side  sufliciently  to  e.x]x)se  field  of  opcra- 
ticm.  Surget)n  on  iiide  of  operation,  cutting  downwanl  on  left  side,  and 
upward  on  right. 

Landmarks.- -Lower  margin  of  gluteus,  which  is  below  fold  of  buttock; 
lul«'r«»sii\  of  isthium;  great  trochanter 

Incision,  -Begins  over  gluteal  fold  and  passes  vertically  d<iwnward  for 

a  di?tanie  of  7.5  10  10  cm.  (t  to  4  imhes).  with  center  of  incision  over  lower 

margin  of  gluteus  maximus  and  placed  miriway  fH?t\veen  tuberosity  of  ischium 

ureal  lrt)chnntcr— although  the  nerve  lies  a  little  nearer  the  former  than 

Utler.  for  by  this  incision  the  hamstring  muscles  are  more  easily  retracted. 

Operation. — Having  incised  skin  and  fatty  areolar  tissue,  the  small 
sdatic  ncr\e  .ind  cutaneous  vessels  are  encountered.     E.xpose  the  lower  edge 
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of  the  gluteus  maximus,  running  downward  and  outward,  and  retract  upward. 
Find  and  retract  the  hamstring  muscles  inward,  bending  the  knee  to  aid  the 
retraction.  The  nerve  is  found  a  little  nearer  the  tuberosity  of  the  ischium 
than  the  great  trochanter  and  under  the  outer  edge  of  the  biceps  muscle. 


SURGICAL  ANATOMY  OF  INTERNAL  POPLITEAL  BRANCH  OF  GREAT 

SCLATIC  NERVE. 

Description. — The  larger  branch  of  the  great  sciatic.  Extends  from 
bifurcation,  at  lower  third  of  thigh,  through  middle  of  popliteal  space  to 
lower  border  of  popliteus  muscle,  where  it  becomes  the  posterior  tibial  ner\c. 
It  is  covered,  above,  by  hamstring  muscles;  in  the  middle,  by  skin  and  fasda; 
and  below,  by  heads  of  gastrocnemii.  The  popliteal  vein  inter\-enes  betw^een 
the  nerve  superficially,  and  the  artery  deeply.  In  the  upf)er  popliteal  space 
the  nerve  lies  external  to  the  popliteal  arter>'  and  vein;  at  the  level  of  the 
knee,  the  nerve  crosses  these  vessels;  and  in  the  lower  popliteal  space  the 
nerve  lies  to  the  inner  side  of  the  vessels. 


EXPOSURE  OF  INTERNAL  POPLITEAL  NERVE  AT  LOWER  PART  OF 

POPLITEAL  SPACE. 

Position.  Patient  rests  i>n  shoulder  and  side  of  chest,  as  nearly  prone 
as  anesthesia  will  allow;  Hmb  extended.  Surgeon  to  outer  side  of  left,  cutting 
downwaril;  ami  to  inner  side  of  right,  cutting  downward  (or  to  outer  side, 
cutting  upwanh. 

Landmarks.     Heads  oi  gaslnnnemii  muscles. 

Incision.  lUgins  op{H»>iie  the  center  of  the  popliteal  space  and  passes 
Ncrliially  downw.irvl  tor  about  o  cm.  ^;^  inches),  between  the  two  heads  of 
the  \;a^lrvKiUMuii. 

Operation.  H.ixing  dixidtxl  skin  and  sup>erlicial  fascia,  avoid  external 
s.iplunvHi'i  \oin  a:ul  nor\e  at  trio  outer  and  lower  part  of  the  wound.  Expose 
the  hiMvl^  ot  ihc  j:,i>ti\vnettui  an*i  v>fvn  up.  by  blunt  dissection,  the  inter\al 
bolwwn  ilutn.  nirav'.'!:^^  1*10  hcavis  t»t  the  muscle  to  their  resj^ctive  sides. 
The  tu:\o  will  Iv  tvv.tui  the  n^v>t  suix^nu ial  of  the  important  structures  in 
the  isv>U;oal  v:v.vV 


s'^VROlCAl   .WATOMY  OF  POSTERIOR  TIBIAL  NERVE. 

IVscnption,  l-o  v-  :vv:  v^v-:^u.■:•ov.  of  internal  (K^pliteal  ner\c 
Iv'.x  N  -  ".\-"  '.vWv:  N  \cr.-  y  v"i:cu>  rrv.:>vlo  to  inler>al  between  internal 
»«»,»!;>\v,^  ■  ',  vv".  ^^  'vtv  i:  ■  •.  .V-  i:  :o  ::.:err.al  and  external  plantar  ner\es. 
\\  \^  vv  \s'  \-  «v\o  \  .:.>:v\"v""iu>.  :  :ar.:an>.  soleus.  and  intermuscular 
xixv^i.  .  ..  ,-  v\-%  >.  V  •*. -V  ••,■.■••  :\!.-c',i.  It  rests  upon  ( its  anterior 
'\'  ,•■>•  \  •  v^^x"  .'  ->  >.>:vV^.  .l"^i.  VviO'.> .  r^exc^  K>ngus  digitorum. 
I.     »     .-'    '  \-    V    ,    '      •  -  s      •  :     ,. .  v.:t«frA  j.bo\e.  but  s«x«i  crosaies  it  and 


t\>\vsvKv  ov  >\\^:vKvoK  t:b.:ai  fettee:?  orkis  and  ankle. 

*    s  ^    X  V  o>    V       ■■".'   -v^*;:-  r  r'bijil  Rer\T  at  its  origin 

>      •   -.  X  i   \    .  s  V    -v    '^    "  ."c  ..'vvs-.::^  vi  :he  incemal  pt^piiteal  at 
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i8l 


the  lower  part  of  the  poi)liteal  space  (page  i8o).  The  posterior  tibial  nerve 
in  ihe  leg  may  l>e  exfH)se<l  by  the  same  operation  as  would  expose  the  posterior 
tibial  arlef)"  at  the  same  level  (page  109). 


EXPOSURE  OF  POSTERIOR  TIBIAL  NERVE  BEHIND  INTERNA. 

MALLEOLUS, 

Position. — Patient  on  back;  knee  Jlcxct! ;  lei^  resting  on  outer  side.  Sur- 
perm  stands  facinjj  either  foot,  cutting  from  abnve  downward. 

Landmarks. — Internal  malleolus;  tendo  Achillis. 

Incision. — Curve<l,  about  5  cm.  (2  inches)  in  length,  matie  about  1.3 
cm.  (§  inch)  behind  and  parallel  with  the  internal  malleolus,  beginning  just 
in  front  of  tip  of  malleolus  and  extending  upward  in  a  line  midway  !>et\vcen 
inlemal  malleolus  and  tendo  Achillis. 

Operation.  — Directing  the  knife  toward  the  tibia,  divide  skin,  superficial 
fascb,  and  annular  ligament.  The  order  of  the  slnicturcs  met  behind  the 
internal  malleolus,  from  within  outward,  is,  tibialis  [M)sticus;  llexor  longus 
digitorum:  |x»slerior  tibial  artery,  vein  and  nerve;  flexor  Utngus  hallucis. 
The  ner\e  is  therefore  sought  between  the  tendons  of  the  flexor  lungus  dlgi- 

Ilorum  and  tlexor  longus  hailucis. 
Description.— Smaller  branch  of  great  sciatic.  Enters  superior  angle 
of  popliteal  space  and  passes  obliquely  along  outer  side  of  this  space  to  head 
of  fibula,  lying  near  inner  border  of  biceps  (lying  beneath  skin  and  fascia, 
behind  head  of  fibula,  to  inner  side  of  biceps  lenrlon).  The  nerve  leaves 
the  [wpliteal  space  in  intcn-al  between  biceps  tendon  and  outer  head  of 
Bi&trocnemius — winds  around  neck  of  fibula  between  bone  and  peroneus 
longus  muscle — and,  piercing  origin  of  latter  muscle,  divides  into  anterior 
tibial,  musculocutaneous,  and  recurrent  articular  nerves. 


SURGICAL  ANATOMY  OF  EXTERNAL  POPLITEAL  (PERONEAL) 
BRANCH  OF  GREAT  SaATIC* 
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EXPOSURE  OF  EXTERNAL  POPLITEAL  BEHIND  TENDON  OF  BICEPS. 

Position.— Patient  on  uninvolved  side,  rolled  into  slightly  prone  ^wsition; 
leg  c.\ten<led.     Surgeon  stands  facing  back  of  patient's  knee. 

Landmarks. — Tendon  of  biceps;  head  of  fibula. 

Incision.— About  4  to  5  cm.  (i^  to  2  inches),  along  posterior  edge  of 
tendon  of  bice()S,  extending  from  over  the  prominence  of  the  external  condyle 
«f  ihc  femur  toward  the  posterior  border  of  the  head  of  the  fibula. 

Operation. — Divide  skin  and  deep  fascia.  Expose  the  biceps  tendon. 
Flex  the  knee  to  relax  the  tendon  and  search  for  the  nerve  near  the  attachment 
of  the  biceps  tendon  to  the  head  of  the  fibula,  near  the  outer  edge  of  the 
gastrocnt-mius. 
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SURGICAL  ANATOMY  OF  ANTERIOR  TIBLAL  BRANCH  OF  EXTEI 

POPLITEAL. 

Description. — One  of  the  terminal  branches  of  the  external  pop 
Commences  between  fibula  and  j>eroneus  longus — pierces  septum  bei 
peronei  and  extensors — passing  obliquely  beneath  extensor  longus  digit 
to  forepart  of  interosseous  membrane.  Runs  forward  on  interosseous 
brane  between  extensor  longus  digitorum  and  tibialis  anticus,  in  uppei 
of  leg — and  between  tibialis  anticus  and  extensor  longus  hallucis, 
down.  Passes  under  anterior  annular  ligament  and  ends  in  front  of 
of  ankle  in  external  and  internal  l)ranches.  The  anterior  tibial  ner\'e  re 
the  fibular  side  of  the  tibial  artery  at  the  junction  of  the  upper  and  a 
fourths  of  the  leg,  thence  lies  in  front  of  the  artery  to  the  ankle,  and  t 
generally  lies  to  its  outer  side. 


EXPOSURE  OF  ANTERIOR  TIBIAL  NERVE  NEAR  ORIGIN. 

Position. — Patient  supine  and  inclined  to  uninvolved  side;  hip  si 
flexed  and  rotated  inward,  so  that  knee  rests  u\Hm  inner  aspect.  Su 
stands  behind  either  limb,  cutting  from  above  on  the  right,  and  from  1 
on  the  left. 

Landmarks. — Outer  tu])er()sity  of  tibia;  head  of  fibula. 

Incision. —  Hegins  o])posite  the  most  external  i)art  of  the  tibial  tubei 
and  about  1.3  cm.  (i  inch)  anterior  to  the  head  of  the  fibula,  and  \ 
downward  for  5  to  7.5  cm.  (2  to  t,  inches). 

Operation. — Having  incised  skin  and  fascia,  the  intermuscular  se 
between  peroneus  longus  and  extensor  k)ngus  digitorum  is  sought,  ru 
oblifjuely  (knvnward  and  forward,  and  is  o|)cned  up  by  blunt  disse 
The  anterior  tibial  nerve  (and  also  the  musculocutaneous  nerve)  is 
deep  in  this  intermuscular  interval,  running  downward  and  inward,  1 
the  fibular  head  and  covered  by  the  extensor  longus  digitorum  (the  mui 
cutaneous  running  vertically  downward). 

Comment. — The  anterior  tibial  nerve  may  be  exposed  at  any  poi 
the  leg  below  its  uj)|)er  fourth,  by  the  same  ()|)eration  as  would  expos 
anterior  tibial  artery  at  the  corresponding  level  (page  105). 


SURGICAL    ANATOMY    OF   THE    CERVICAL    SYMPATHETIC  GAN 

AND  CORD. 

Description. — The  cervical  ])oriion  of  the  gangliated  cord  lies  (] 
in  the  neck,  embedded  in  the  fascia  between  the  muscles  covering  the 
of  the  vertebral  column  behind,  anrl  the  carotid  sheath  in  front — and  co 
of  three  ganglia,  together  with  the  connecting  cord: — (a)  Superior  Ce 
Ganglion  (largest) — lies  opposite  second  and  third  cervical  vertebra?  (« 
times,  fourth  and  fifth) — rests  uixm  rectus  ca])itis  anticus  major,  postei 
— has  internal  carotid  artery  and  internal  jugular  vein,  anteriorly,- 
pneumogastric  nerve,  externally,  (b)  Middle  Cervical  Ganglion  (some 
wanting) — opjxKsite  sixth  (or  seventh)  cervical  vertebra — upon,  or  clo! 
where  the  cord  crosses  the  inferior  thyroid  artery,  (c)  Inferior  Ce 
Ganglion— between  base  of  transverse  process  of  seventh  cervical  vei 
and  neck  of  first  rib,  lying  between  subclavian  and  vertebral  arteries. 
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TOTAL  EXaSION  OF  CERVICAL  SYMPATHETIC  GANGLIA  AND  CORD. 

JUWESLOS  (Jl'EKATION. 

Description. — The  cervical  sympalhetic  ganglia  and  cord  Imve  l:»€cn 
iDiised,  partially  excised,  ami  toLilly  excised— cliietly  for  exophthalmic  goiicr 
epilep:?y — and  also  in  hysteria,  chorea,  tumors  of  the  brain,  and  glau- 
The  cord  and  one  or  both  upper  ganglia  of  one  or  both  sides  have 
1bceo  removed, — or  both  up|wr  ganglia  of  both  sides,  with  intervening  cords, 
— or  both  corrls  with  all  the  ganglia  of  one  or  both  sides.  The  removal  of 
ihc  cord  and  ganglia  of  one  side  will  be  docnbetJ  below. 

Position. — Patient  supine;  shoulders  and  head  raised  and  kilter  turned 
to  opposite  side;  neck,  shaved,  rests  u[x)n  a  narrow  support  (to  render  promi- 
nent).    Surgeon  to  right,  for  both  sides. 

Landmarks. — Mastoid  process;  posterior  border  of  slernomastoid; 
clavicle. 

Licision. — Beginning  opfK^siie  the  jxjsterior  margin  of  the  mastoid  pro- 
cess, passes  downward  along  the  posterior  border  of  the  sternomastoid  to 
just  below  the  clavicle. 

Operation. — Incise  skin,  superficial  fascia,  and  platysma.  Divide  the 
external  jugular  vein  between  two  ligatures.  Displace  the  sternomastoid 
iward  (or  it  may  be  split  longitudinally  near  its  posterior  Ixtrdcr  and   the 

:s  retracted  laterally).  FApose  the  common  shuath  of  ihc  vessels  by  blunt 
dissection.  Lift  the  carotid  sheath,  uno|>ened,  upward  and  retract  it  inward 
— when  the  cen'ical  cord  and  sufwrior  and  middle  cervical  ganglia  will  l^e 
exposed,  lying  upon  the  prevertebral  muscles.  Having  well  retracted  the 
structures  to  that  side  toward  which  most  easily  displaced,  isolate  the  trunk 
ai  the  cervical  sympathetic  near  the  center  of  the  incisifMi.  Follow  it  up  to 
the  su|KTior  ganglion,  divide  the  comniunicaling  branches  of  the  ganglion 
with  delicate  scissors,  and  remove  the  ganglion  with  fine  forceps.  Practising 
slight  traction  upon  the  distal  end  oi  the  trunk,  trace  the  cord  down  to  the 
middle  ganglion,  which  is  similarly  removed— carefully  guarding,  throughout, 
all  important  adjacent  structures.  Continuing  gentle  traction  upon  the  cord, 
just  sufTicJent  to  follow  it,  trace  the  main  trunk  down  behind  the  ciavicte  to 
the  inferior  ganglion.  Ouard  the  spinal  accessory  nerve  in  the  upfwr  jxirl 
«if  the  neck— the  nenes  of  the  cervical  plexus  in  the  mirldle  of  the  neck — 
the  ihvToid  and  vertebral  vessels,  recurrent  larynKeal  and  phrenic  nerves 
and  pleura  in  the  lower  part  of  the  neck  -and  the  thoracic  duct  on  the  lower 
Irfl  side  In  closing  the  operation,  approximate  the  separated  mu.scles  with 
burieij  gut  sutures — and  close  the  superficial  wound  in  the  usual  manner, 
un!ps>  frmporary  drainage  be  indicated. 


CHAPTER  V. 

OPERATIONS  UPON  THE  BONES. 

OSTEOTOMY  IN  GENERAL. 

Definition. — Any  division  of  bone  by  cutting  instrument. 

Indications. — Deformities  of  l)ones  and  joints  (such  as  result  from 
congenital  conditions);  diseases  of  bones  and  joints,  followed  by  weakening 
of  bone  and  subsequent  curvature  or  angularity;  malunion  following  fracture; 
ankylosis. 

Varieties. — (a)  Linear  Osteotomy;  Sim[)le  division  of  bone  in  its  con- 
tinuity, by  simple  transverse,  oblitjue  or  vertical  section-line  {e.  g.,  linear 
osteotomy  of  neck  or  shaft  of  femur  for  faulty  ankylosis),  (b)  Cuneiform 
Osteotomy;  Removal  of  a  wedge  shaj^cd  piece  of  bone  in  its  continuity  (f.  g., 
cuneiform  osteotomy  for  bent  tibia), — or  from,  or  including,  one  of  its  ends 
(e.  g.,  cuneiform  osteotomy  of  a  joint  for  ankylosis),  (c)  Osteoarthrotomy; 
Though  not  a  distinct  variety  of  osteotomy,  may  be  considered  as  an  inter- 
articular  osteotomy,  linear  or  cuneiform. 

General  Manner  of  Performing  Osteotomy  as  to  the  Instrument. 
— Osteotomy,  in  general,  may  lie  performed  with  an  osteotome,  an  instrument 
ground  evenly  from  lx)lh  sides,  and  graded  ui)on  its  blade  to  indicate  depth 
of  section, — with  a  chisel,  an  instrument  beveled  from  one  side  only,  and 
similarly  graded  uj)on  handle, — or  with  a  special  saw. 

General  Manner  of  Performing  Osteotomy  as  to  Method  of  Opera- 
tion.— (a)  Open  Method;  in  which  the  site  of  the  bone  section  is  exposed 
to  view  by  a  preliminary  oix'ration.  (b)  Subcutaneous  or  Submuscular 
Method;  in  which  the  site  of  bone-section  is  reached  through  the  smallest, 
simplest  incision  and  the  bone  divided  out  of  sight  and  by  the  sense  of  touch. 
Cuneiform  osteotomy  is  nearly  always  done  by  the  open  method.  Linear 
osteotomy  may  be  done  by  the  subcutaneous  or  by  the  open  method — the 
former  being  more  frequently  done — the  latter  being  ])referable  where  the 
safety  of  the  parts  can  be  better  [)reserved  by  first  e.\|>osing  them.  Cuneiform 
osteotomy  should  be  done  subperiostcally  where  possible,  and  when  not 
contraindicated  (as  by  disease).  Linear  osteotomy  should  be  done  sub- 
periosteally  when  performed  by  the  open  method,  if  jwssible  and  not  contra- 
indicated.  Linear  osteotomy  is  usually  performed  with  an  osteotome  or  a 
saw.  Cuneiform  osteotomy  is  generally  done  with  a  chisel  (sometimes  with 
a  saw). 

Instruments  Used  in  Osteotomy. — Rubber  tourniquet;  scalpels; 
tenotomy  knives;  hemostatic  forceps;  dis.secting  and  toothed  forceps;  scissors, 
curved  and  straight,  sharp  and  blunt;  retractors;  chisels,  various  sizes  and 
widths;  osteotomes,  various  sizes  and  widths;  mallets,  preferably  of  wood; 
saws,  especially  of  the  osteotomy  type  (with  narrow  blade  and  with  cutting 
part'  only  at  end,  and  with  blunt  point  and  large  handle),  and  also  chain- 
saws,  Gigli  saws,  and  butcher  saw;  periosteal  elevators,  curved  and  straight; 
rugines;  raspatories;  blunt  dissector;  bone-holding  forceps;  bone-cutting 
forceps;   needles,   straight   and   curved;   needle-holder;   chromic   and   plain 
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It;  silkworm-gut  and  kangaroo  tendon;  bone-drills;   silver  wire;   pegs  and 
nails,  ivory  and  metallic;  sand-bag  (for  pari  to  rest  upon  and  dissipate  the 
_^      jar). 

■  Preparation  of  Patient.— The  part  shaved. 

H  Position. — The  position  of  patient,  surgeon,  and  assistant  will  be  deler- 

H       mined  by  the  special  operation. 

■  ^ 


LINEAR  OSTEOTOMY  BY  THE  SUBCUTANEOUS  METHOD. 


Steps  of  Operation  Preparatory  to  Division  of  Bone.— Having  ex- 
sanguinated the  limb  by  elevation,  follnwcd  by  the  application  of  a  rubber 
toumifjuet  (which  may  generally  be  dispensed  with),  the  portion  of  the  limb 
involved     is    placed 
upon     a     sand-bag 
(previously      damp 
enerl    and     covered 
with    several    layers 
of  wet,  sterih'zed  tow- 
els, to  prevent  the  fly 
ing  o(   dust),  which 
forms  a  \nelding  bed 
into  which  the  part 
may  be  moulded  and 
in  which  it  may  re- 
crive  the  jar  of   the 
blows  from  the  mal- 

t-  An  Incision,  just 
ig  enough  to  ad- 
it the  osteotome  or 
saw,  is  made  over 
the  >ilc  of  the  iame- 
section.  The  incision 
is  as  limited  as  |>os- 
sible,  and  so  placed 
as  to  reach  the  bone 
by  the  most  direct 
id  safest  route,  and 

1th  the  least  danger 
to  important  sinjc 
Cures.  It  should  be, 
where  possible,  in  a 
line  with  the  nver- 
hing  muscle  filiers — 

tbould  nvoid  vessels  and  nen'es — and  is  generally  parallel  with  the  bone. 
Tlii.^  incision  is  usually  made  directly  to  the  bnne  with  one  stroke— it  being 
Niblc,  from  the  small  size  of  the  wound,  to  recognize  the  intermuscular 
J ti.ti,c?..  or  the  bone's  exact  level,  if  at  any  depth  from  the  surface.  Hav- 
ing made  a  path  to  the  bone,  the  remaining  steps  of  the  operation  will  de 
pcnd  ufxm  the  instrument  with  which  the  division  of  the  bone  is  to  be  made. 
Division  of  Bone  with  Osteotome. — Having  made  the  incision  through 
the  ioft  parts  with  a  knife,  the  knife  is  not  withdrawn  but  allowed  to  remain 
tn  siUt  as  a  guide — upon  this  an  osteotome  (somewhat  narrower  than  the 


Fig.  UK— LiHEAR  Osteotomy  bv  thiv  Si'ncvTANeous  Mbthoo: 
— A,  Linear  osttfotomy  of  anatomical  tie<"k  of  (emur  with  saw ;  B, 
Linear  ostcolomy  of  surgical  neck  of  (eniur  with  ofiteolome. 
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bone  to  be  divided)  is  introduced,  entering  the  wound  with  the  length  of  its 
cutting-edge  corresponding  to  the  length  of  the  wound.  It  is  carefully  passed 
down,  in  contact  with  the  knife,  to  the  bone,  and  the  knife  withdrawn.  The 
osteotome,  constantly  held  in  contact  with  the  bone,  is  now  turned  with  its 
cutting-edge  in  the  direction  of  the  desired  bone-section  (which  is  generally 
at  a  right  angle  to  the  incision  of  the  soft  parts).  In  the  act  of  turning  the 
osteotome  into  position,  the  soft  parts  are  levered  away  by  the  blunt  sides 
of  the  instrument,  and  the  bone  is  hugged,  but  care  is  used  not  to  detach 
the  periosteum  (which  the  knife-incision  may  have  cut)  (Fig.  121.  B).  The 
osteotome  is  held  in  the  surgeon's  left  hand  near  its  cutting  end — being  grasped 
in  his  full  hand,  the  ulnar  margin  of  his  hand  resting  on  the  patient's  limb 
to  steady  the  instrument.  The  instrument  should  cut  away  from  important 
structures,  and  preferably  toward  the  surgeon.  After  each  stroke  of  the 
mallet,  the  osteotome  should  be  shifted,  traveling  back  and  forth  in  the  line 
of  section,  that  it  may  not  bind  in  any  one  place.  In  section  of  thick  bones, 
if  the  instrument  bind,  it  is  withdrawn  and  a  thinner  (not  narrower)  one  is 
introduced — and  subsequently  a  still  thinner,  if  necessary.  Progress  through 
the  bone  is  determined  by  the  skilled  sense  of  touch.  The  section  should  be 
evenly  made,  as  to  depth,  completely  across  the  width  of  bone,  traveling 
back  and  forth,  no  two  blows  being  made  in  one  site.  Never  remove  the 
instrument  from  the  groove  in  the  bone  when  once  the  section  has  been 
commenced  (unless  a  larger  instrument  catches  in  the  section  and  has  to 
be  replaced  by  a  thinner  one),  for  it  is  often  hard  to  regain  the  groove.  The 
last  portion  of  bone  on  the  far  side  of  the  section,  when  important  structures 
are  just  beyond,  need  not  be  cut  with  the  osteotome,  but  may  be  bent  or 
broken  subsequently  by  manipulation  of  the  limb. 

Division  of  Bone  with  Saw. — A  special  osteotomy  saw,  generally  of 
the  .Adams  type,  is  used.  The  operation  is  very  similar  to  that  just  described, 
except  in  the  substitution  of  the  saw  for  the  osteotome.  The  skin  incision 
is  j)laced  as  in  the  above  operation,  but  is  made  with  a  tenotome  instead 
of  an  ordinary  knife — usually  cutting  in  the  line  of  the  muscle-fibers  and  in 
the  axis  of  the  limb.  When  the  bone  is  reached,  the  blade  of  the  tenotome 
is  turned  so  as  to  cross  the  bone  transversely  and  is  made  to  cut  a  path  for 
the  Siiw  across  the  bone — the  non-cutting  part  of  the  handle  of  the  tenotome 
doing  no  harm  to  the  soft  parts  between  the  bone  and  wound  of  entrance. 
When  the  way  for  the  saw  has  been  prepared,  the  tenotome  is  left  in  situ 
as  a  guide.  Upon  this  the  blade  of  the  saw  is  introduced  down  to  the  bone 
and  its  cutting  part  i)ushed  on  across  the  portion  of  bone  to  be  divided  (Fig. 
121,  A).  The  bone  is  to  be  sawed  with  short  strokes,  guarding  against 
thrusting  tne  point  of  the  saw  into  the  soft  parts,  especially  at  the  beginning 
and  ending  of  the  section.  The  section  may  be  nearly  made  with  the  saw 
and  completed  by  manual  bending  or  breaking. 

After-treatment.— Following  osteotomy,  the  limb,  or  part,  is  in  a  con- 
dition of  com])ound  fracture  made  under  the  most  favorable  circumstances. 
Some  form  of  sj)lint,  or  a  plaster-dressing,  must  immobilize  the  limb  and 
keep  the  ends  of  the  bones  in  a[>position.  The  wound  is  closed  by  suture 
— no  drainage  being  used  in  clean  cases. 

Comment.— (I)  In  division  by  an  osteotome,  the  osteotome  itself  is 
sometimes  used  to  cut  its  way  through  the  soft  parts,  instead  of  knife,  (a) 
When  the  bone  section  is  nearly  complete,  bending  is  especially  applicable 
in  young,  tender  bones.  (3)  The  section  of  the  bone  should  generally  be 
completed  by  instrument,  and  not  by  breaking,  as  a  splinter  of  bone  may 
do  damage  to  adjacent  parts. 
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LINEAR  OSTEOTOHY  BY  THE  OPEN  METHOD, 

Steps  of  Operation  Preparatory  to  Division  of  Bone.  -The  site  of 

the  htinc-sci  tion  is  expti.seil  by  :in  incisinn  so  pLui'd  as  to  reach  the  bone 
ro<ivi  readily  arul  s;ifely.  scekin}»  an  intermuscubr  |>lane  where  possible. 
Havinj^  passed  throu'^^h  skin,  fascia — and  through  or  between  muscles — ■ 
The  ^»ft  parts  are  opened  up  and  retracted  to  either  side — and  the  region 
of  b<jne  fully  exposcfl  to  view.  Where  it  is  possible  to  do  so,  and  where 
it  b  not  contraindicate<l,  the  i>eriostcum  is  incised  in  the  long  axis  of  the 
bone,  freed  from  its  circumference,  and  retracted  with  the  soft  parts.  The 
bone-section  may  then  be  made  with  an  osteotome  or  with  a  saw: — 

Division  of  Bone  with  Osteotome.— The  ostc«.iome  is  introduced  at 
oni'e  u(Mm  the  bone,  in  tlie  direction  the  section  is  to  be  made — afler  which  it 
is  manipulated  as  in  the 
subt  uLiineous  method  — 
mm  h  greater  tontrol 
iti  the  inslnimcnt  bcinj^ 
jMissible. 

Division  of  Bone 
with  Saw.— The  saw 
is  similarly  intnKluced 
at  once  upc>n  the  bone. 
in  the  direction  the  sec 
tion  is  to  be  made. 
The  Mxtion  is  then 
rn.jile  by  short  strokes, 
tlic  jarls  are  well 
i*...»»  tc<i  and  the  entire 
rratfon  exposed  to 
le^v. 

After  -  treatment. 
— Unless  con traindi 
ratc«J,  the  |ieriostcum 
■shnuld  be  sutured  with 
Ifut  the  sutures  at  the 
same  lime  passing 
thnxigh  the  muscles  and 
cjuilting  them  t«*gelher. 
iTbc     wound     is     then 

in  the  visual  wav— and  a  retentive  apparatus  applied,  as  described 
"ill  the  la^l  o|>eralion. 

Comparison. — In  subcutaneous  osteottjmy  the  use  of  the  osteotome  is 

tlumaj:ing.  and  the  section  is  cleaner  than  l)y  the  saw.     In  open 

the  s«w  is  preferable.  es}>ecially  the  chain  or  Gigli  saw.     In  the 

tnelhod,  while  a  hirjt^er  wound  of  entrance  is  ma<le,  the  bone  section 

accurately  made  and  less  damage  is  done  to  the  neighboring  tissues. 


FIjf.  IM.— CvNEiFOHM  OsTWOTOMV:— Chistfl  i»  «bhown  removing 
U'cUlctvsliMtieU  piece  ul  bone  Itum  Iient  libia. 


CUNEIFORM  OSTEOTOMY. 

Description. — .\  wedge  shaped  piece  of  bone  is  removed,  the  size  of 
whkh  131  dciermincfl  by  the  needs  of  the  case — the  general  rule  l>eing  that 
the  sides  of  the  wctlge  should  be  at  right  angles  to  the  axis  of  the  bone  just 
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above  and  below  the  section — ordinarily,  however,  a  smaller  wedge  suffices. 
The  wedge  usually  extends  entirely  through  the  bone,  its  base  being  upon 
one  surface  and  the  apex  upon  the  opposite — but  it  may  extend  only  two- 
thirds  or  three-fourths  of  the  way  through,  the  balance  being  bent  or  broken. 
The  operation  is  nearly  always  done  by  the  open  method. 

Operation. — Having  exsanguinated  the  limb  by  elevation,  followed  by 
the  application  of  a  rubber  tourniquet  (which  is  much  more  frequently  used 
than  in  the  linear  form  of  osteotomy)  the  limb  is  placed  upon  a  sand-bag. 
The  incision  is  placed  over  the  site  of  the  base  of  the  wedge  to  be  removed 
and  is  considerably  longer  than  the  base  of  the  wedge — and  is  so  planned 
as  to  enable  the  bone  to  be  reached  through  the  most  direct  and  safest  route, 
and  to  enable  the  muscles  to  be  separated  rather  than  cut.  The  skin  and 
fascia  are  first  incised — the  muscles  separated  in  their  intermuscular  cleavage 
line  and  retracted — and  the  periosteum  incised  in  the  axis  of  the  bone,  down 
to  the  bone,  and  retracted  with,  and  adherent  to,  the  soft  parts.  This  clearing 
of  the  bone  subperiosteally  is  accomplished  with  a  cur\'ed  periosteal  elevator, 
the  clearing  being  done  more  extensively  at  the  site  corresponding  with  the 
base  of  the  wedge.  The  chisel  is  the  best  instrument  with  which  to  perform 
cuneiform  osteotomy — though  a  chain  or  Gigli  saw  may  sometimes  be  used 
advantageously,  and  even  an  ordinary  saw  may  be  conveniently  used  in 
some  cases  of  angular  ankylosis  (Fig.  122).  The  chisel  is  held  like  an  osteo- 
tome, for  the  sake  of  steadiness.  The  beveled  edge  of  the  chi.sel  is  directed 
toward  the  wedge  of  bone  to  be  removed.  If  the  wedge  be  of  considerable 
size,  it  cannot  be  removed  with  accuracy  in  one  piece — a  small  wedge,  narrow 
at  its  base,  must  be  first  removed — and  then  slices  may  be  chiseled  from  the 
sides  of  this  until  a  cuneiform  space  representing  a  wedge  of  the  requisite 
size  is  removed.  Having  removed  the  wedge  of  bone,  the  ends  of  the  bone 
are  put  into  position — the  periosteum  is  sutured  with  gut — the  wound  closed 
— and  the  limb  put  up  in  an  immovable  splint. 

Comment. — In  this,  as  in  the  other  forms  of  osteotomy,  additional 
means  may  be  used  for  holding  the  divided  ends  of  the  bone  in  place,  besides 
the  special  form  of  splint — such  as  wiring,  pegging,  suturing,  and  other 
devices  mentioned  under  operations  for  ununited  fractures. 


OPERATIONS  FOR  RECENT  OR  UNUNITED  FRACTURES  IN  GENERAL. 

Operations  for  ununited  fractures  resolve  themselves,  as  far  as  the  forms 
of  the  bones  are  concerned,  into  three  classes — those  for  fractures  of  the 
long  bones — of  the  short  bones — and  of  the  mixed  bones.  The  general  prin- 
ciples involved  are  the  same  in  all  classes.  Fractures  of  the  patella  and 
olecranon  require  special  mention. 

The  principles  involved : — the  placing  of  freshened  ends  of  bones  in  good 
position,  without  too  great  tension,  and  without  intervening  soft  parts — 
and  the  maintaining  of  these  ends  strictly  in  position  by  competent  immobil- 
izing splint. 

Following  is  a  brief  summary  of  the  technic  employed  in  the  majority 
of  cases; — Exposure  of  ends  of  bones  as  nearly  subperiosteally  as  possible 
— resection  of  ihe  ends  as  nearly  transversely  as  the  nature  of  the  fracture 
will  permit — if  the  ends  of  the  bones  can  be  easily  appro.ximated  and  easily 
retained  in  position,  place  them  in  apposition,  suture  the  periosteum,  ap- 
proximate the  muscles  by  buried  sutures,  close  the  wound,  and  apply  an 
immobilizing  splint.     If  the  ends  are  not  likely  to  be  easily  kept  in  ap- 
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proximation  (especially  as  the  result  of  an  oblique  section),  one  of  the  methods 
of  holding  them  in  ap^HJhiiion  (to  be  described  heluw)  may  be  resorted  to 
— in  addition  to  plating  the  ends  in  contact  and  applying  a  retentive  form 
of  apparatus. 

In  opterating,  some  form  of  tourniquet  i>  usually  applied.  The  site  of 
operaiit»n  i>  to  be  shaverl.  The  position  of  patient,  surgeon,  and  assistant 
will  be  determined  by  the  special  operation. 

The  inslruments  used  are  those  employed  for  Osteotomy  (page  184). 


OPERATION  FOR  RECENT  OR  UNUNITED  FRACTURE  BY  RESEtmON 

OF  ENDS  OF  BONES.  WITH  RETENTION  OF  COAFTATED  ENDS 

BY  IMMOBILIZING  SPLINTS, 

Description. — The  ends  of  the  bones  are  exposed  and  excised,  and  the 
aed  ends  are  then  brought  into  contact  and  held  in  apposition   by  a 
t  or  a  plaster  cast. 

Operation.— Ha  V 
ing  exsanguinated  the 
limb  and  applied  a 
tourniquet,  an  inci- 
sion, sufficiently  free 
to  allovr  of  protrusion 
of  the  ends  of  the 
Hones,  is  made  in  the 
long  axis  of  the  limb, 
directly  over  the  ends 
of  the  bones  —  and 
placed  so   as  to   give 

'.  access  by  the  most 

cct  and  safest  route 

the  involved  site. 
The  skin  and  fascia 
,are  divided — the  mus- 
idts  are  separated  in 
their  intermuscular 
planes  and  retracted 
— or,  if  separation  of 
the  muscles  in  their 
planes  be  impossible, 

thcv  are  divided  in  the  direction  of  their  fibers.  Important  vessels  and 
neri'es  are  carefully  avoided,  being  retracted  to  one  side.  The  wound  is 
made  fully  large  and  the  lateral  retraction  of  the  soft  parts  sufficient  to 
make  the  necessary  manipulations  p^issible  without  adding  to  the  trauma- 
lism.  The  ends  of  the  bones  are  fully  exy>osed  an<J  entirely  freed  of  all 
Ibstte  which  may  intervene  between  the  fragments,  whether  normal  or 
Scatricial.  As  the  ends  of  the  bones  are  apjiroached,  care  is  taken  to 
Rvoid  injuring  the  periosteum— which  should  be  split  longitudinally  and 
frrcd  circumferentially  from  the  ends  of  the  bones,  without  othenvisc  scver- 
inij  its  connection,  and  should  be  raised  without  separation  of  overlying 
muM^^le,  that  is,  as  a  musculo  periosteal  covering.  The  end  of  each  bone  is 
dealt  with  in  turn,  and.  after  being  thoroughly  freed,  is,  where  possible, 

truded  through  the  wound,  the  limb  being  bent  at  an  angle  for  this  purpose 


C  D 

Figs.  r»3-l3«.— I— OpEBATtOVS  FOR  Ust'WITKD  FRACTURES  RV 
SiMPiK  Suction:— At  B,  Simple  iruiisvervr  (racturc,  (ollwvctl  by 
tr.4M!iV(;rfie  sectioti  of  hr>i)«.*»;  C,  D,  Irregularly  tratisvcise  inicUire, 
liillowvtl  by  wcliun  of  houc  itAraltcl  wilti  Irat lures. 
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and  the  soft  parts  well  retracted,  the  periosteum  being  carefully  peeled  back 
during  this  step.  A  minimum  slice  of  bone  is  now  removed  from  the  end 
of  each  bone,  simply  enough  to  insure  a  fresh,  raw  surface  upon  each.  If 
the  bones  have  been  protruded,  this  section  is  generally  best  made  with  a 
butcher's  saw.  If  the  ends  have  not  been  protruded  through  the  wound, 
after  they  have  been  well  freed,  it  is  best  to  slip  a  chain  or  Gigli  saw  between 
the  bone  and  the  periosteum  and  thus  make  the  section.  The  section  may 
also  be  made,  though  generally  less  satisfactorily,  with  a  chisel.  The  direction 
of  the  section  will  depend  largely  upon  the  nature  of  the  ends  of  the  bone; — 
if  a  rather  transverse  fracture,  the  section  is  made  transversely; — if  a  ver}- 
oblique  fracture,  the  section  is  made  obliquely  (Figs.  123-126,  A,  B,  C,  D; 
and  Figs.  127-130,  A,  B,  C,  D).  Whether  the  section  be  made  trans- 
versely or  obliquely,  the  section  is  so  planned  as  to  leave  a  limb  in  correct 
position,  as  to  its  axis  and  as  to  its  rotation,  and  is  so  made  as  to  secure  two 

parallel  surfaces  for  con- 
tact. An  exception  to 
this  is  where  some  spe- 
cial form  of  section  is 
made,  as  when  the  bones 
are  so  sawed  as  to  have 
an  angularity  of  one  fit 
into  a  depression  of 
another,  producing  the 
mortising  effect  —  the 
great  principle  being  that 
the  ends  of  the  bones 
should  be  cut  so  as  to  fit 
each  other.  A  transverse 
section  of  the  bones  is 
always  preferable,  unless 
involving  too  great  a  sac- 
rifice of  length.  The 
ends  are  now  approx- 
imated in  the  position  in 
which  the  bones  will  re- 
main, and  are  held  in  this 
position  during  the  re- 
mainder of  the  operation 
and  until  the  permanent  splint  be  applied.  The  periosteum  is  sutured 
with  gut.  The  muscles  are  brought  together  with  buried  gut  sutures.  The 
outer  wound  is  closed  in  the  usual  way.  The  limb  is  then  placed  in  a  per- 
manent splint,  or  in  a  plaster  cast,  with  extreme  care,  so  steadying  the 
parts  during  the  dressin;^  that  the  ends  of  the  bones  remain  undisturbed. 

Comment. — (i)  The  operation  is,  practically,  that  of  osteotomy  by  the 
open  method.  (2)  In  a  recent  case,  the  after-treatment  is  that  of  a  compound 
fracture,  with  the  limb  put  up  in  a  j)osition  to  relax  the  pull  on  the  fractured 
ends.  (3)  In  old  cases  where  bands  of  fascia,  or  tendons,  are  apt  to  draw 
the  ends  out  of  place,  these  should  be  divided.  (4)  Where  it  seems  likely 
that  the  ends  of  the  bones  will  tend  to  displacement,  especially  in  such  cases 
as  the  femur,  a  process  of  mortising  may  be  carried  out  in  fashioning  the 
ends  of  the  bones  for  appro.ximation. 


Figs.  127-130. — II. — Opkkations  for  I'ni'nited  Fract^rhs 
BY  SiMi'i.K  Skction:— .\.  K,  Wed^jf-sli.iiKnl.  and  C.  D,  rectan- 
gular fracture,  followed  by  section  of  bone  parallel  with  fracture. 
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OPERATION  FOR  RECENT  OR  UNUNITED  FRACTURE  BY  WIRING  OF 
ENDS  OF  BONES,  WITH  OR  WITHOUT  RESECTION. 

Description. — In  addilujn  to  the  retention  of  the  coaptated  ends  of  the 
bones  by  splints,  the  ends  are  previously  drilled  and  wired  into  conlact.  In 
the  case  of  new  fractures,  where  the  ends  are  left  so  shaped  .is  likely  to  remain 
in  position  when  wired,  resection  of  the  ends  of  ihc  bones  need  not  be  done 
- — otherwise  the  ends  should  be  resected.  In  all  cases  of  old  fracture  the 
ends  of  the  bones  are  always  resected,  so  as  to  present  freshened  surfaces. 

Operation. — The  steps  of  the  operation  are  the  same,  in  all  respects,  as 
for  resection  with  retention  by  spbnls — up  to  the  exposure  and  clearing  of 
the  emis  of  the  lx)nes — after  which  the  lechnic  will  differ,  dependent  upon 
whether  the  bones  are  resected  or  not; — (a)  Wiring  of  the  bones  without 
resection: — The  ends  oi  the  bones  are  grasped  ami  steadied  by  some  special 
form  of  bone-holding  forceps,  while  holes  for  the  passage  of  wire  are  drilled 


I 


FJg.  Iji.— MrmoD  op  Diiilii>»c  Eonb  fo«  Wimikc  :— a,  Hont.<  holdinj;  forccjK ;  B,  Hand-dritl. 

— fiuflicient  in  number  to  furnish  the  desired  strenpih  and  st>  planned  in 
position  as  In  retain  the  normal  axis  of  the  bone  (Fig.  131).  The  holes  may 
be  drilled  and  the  silver  wire  passed  in  several  ways.  Where  the  fracture 
i»  practically  u  transverse  division  oi  the  bone,  the  drill-holes  are  usually 
made  to  pa>s  through  one  wall  of  ihc  upper  and  the  corres)3onding  wall  of 
the  Uywcr  fragment,  the  wire  thus  passing  through  but  a  small  portion  of  the 
mrdulJa  of  the  Ixme  (Figs.  1JJ2-134,  A,  B,  C).  In  the  case  of  an  oblic|ue 
fracture,  the  holes  may  be  drilled  and  the  wire  passed  in  the  same  way — 
car  ihc  fragments  may  h»e  held  in  i>osition  and  the  holes  drilled  through  opposite 
walh  nnd  the  intervening  medullar)  substance  (Figs.  i;^5,  136,  and  137). 
The  end*  «»f  the  wire,  in  cither  of  ilie  melho<ls  above  mentioned,  may  then 
be  liristwl,  cut  short  and  pressed  into  the  j>eriosleum  and  U^ie — or  may 
be  twisted  long  and  brought  out  of  the  wound  (Figs.  138-140  and  141-143). 
In  lm>lh  methods  the  jieriosteum  is  piercerl  by  wire,  thougli  elsewhere  it  is 
prr>cnctl  as  intact  as  f>ossibIe  upon  the  lajncs.     (b)  U  iring  «>f  the  bones 
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after  resection: — The  resection  of  the  ends  of  the  bones  is  accomplished 
just  as  in  the  operation  for  ununited  fracture  by  resection  of  the  ends  of  the 


Mks.  132-134-  —  Operations  for  Un- 
i.'Niii'.ii  Fracti-rks  by  Skctk^n  and  WlR- 
IM. :  I -In  transverse  fractures  ;— A,  Siiif^le 
wire  tlirouxh  ImuH  walls  of  each  bone:  B,  Dou- 
filr  win-  tlinniKh  both  walls  of  each  bone ;  C, 
Wires  passed  throtiKh  single  wall  of  each  end. 
Tiiese  forms  may  be  used  without  section  of 


Figs.  135-137.— Operations  for  I'MirsiTiiD 
Fracti'rks  by  Skction  and  Wiring:— II— In 
oblique  fractures ; — A,  Double  wires  through  both 
walls  of  each  end,  in  axis  of  bone ;  B,  Same,  cross- 
ing fracture  at  right  angle;  C,  Ixtop  of  wire  car- 
ried through  drill-hole,  and  free  ends  brought 
around  bone  and  through  loop  and  twisted.  These 
forms  may  be  used  without  section  of  bone. 


I!    i 


I'lK**-       I,;S-  ItO. --  OrHRAJIONS      FOR       Tn- 
I'NIIIli      |-H\lllHIS     Il^     Sl-.lTlON     ANI>    WlR- 

isi.  Ill-  I'lN  siinpli-  I<M)p-lif;;itun's;— .\,  Hy 
•  liniMr  liiops  aMiiiiul  l>(>iu-iit  liftht  ;niKli'ti»axi-< 
ol  lioiu-:  It,  pDiiliK-  loop*,  at  liKlil  umkU-  lo  lino 
III  iili|ii|ii<-  tiaituio:  I",  DouMv  liM»ps.  a^.  in  A. 
itiiiliiii  111  liv  lau-i.ii  wiiL-limps.  Tlu'si*  tumis 
in.iv  lio  a>li>pti-il  wiiluiut  siTlion  of  lK>nc. 


Figs.  141-143.— Ophrations  for  ITni-nitkd 
Fractirks  by  Shction  and  Wiring:— IV— By 
frame-ligature ;— A,  R,  C,  First,  second,  and  third 
stages  of  the  frame-ligature. 


OPERATION  FOR  FRACTURE  BY  NAILING  OR  PEGGING. 
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bones,  with  retention  of  the  coaptated  ends  by  immobflizing  splints  (page  i8q). 
The  ends  of  the  bones  are  then  drawn  back  Intu  their  musculo  periosteal 
sheaths — and  the  ends  are  then  wired  as  in  (a)  above.  Following  the  ap- 
proximation of  the  ends  of  the  bones,  the  periosteum  is  sutured  with  gut— 
the  muscles  are  brought  together  with  buried  gut  sutures — the  outside  wound 
closed  as  usual — and  an  immobilizing  splint  applied.  The  wire  is  nni  ex- 
pected to  be  removed  when  buried, — when  left  long,  it  is  subsei|uently  (after 
firm  union)  unt\visted  and  drawn  out,  to  accomplish  which,  it  is  sometimes 
ncces&ar\'  to  expose  the  parts  by  incision  down  to  the  bone. 

Comment. — The  drill  holes  should  be  a  little  larger  than  the  silver  wire 
used.     The  wire  should  be  fairly  heavy.     The  holes  are  drilled  from  8  mm. 
to  i.^  cm.  (^  to  ^  inch)  from  the  ends  of  ibe  bones,  penetrating  obliquely 
if  but  one  wall  of  the  upper  and  one  wall  of  the  luwcr 
fragment  be  drilled — and  penetrating  at  a  right  angle 
to  the  surface,  if  the  drilling  pass  transver.sely  through 
opposite  walls.     In  drilling  for  oblique  fracture,  the 
suture  should    pass   at   a  right  angle   to  the    line  of 
fracture. 


OPERATION  FOR  RECENT  OR  UNUNITED  FRAC- 
TURE BY  SUTURING,  WITH  OR  WITH- 
OUT  RESECTION. 

Description. --The   operation  is   here  practically 
the  same  as  that  for  ununited  fracture  by  wiring 
except  that  heavy  chromic  gut.  kangaroo  tendon,  or 
silk  (preferably  one  of  the  first  two)  is  used  to  apjirox 
imaie  the  ends  of  the  bones. 

Comment. — As  the  chief  dependence  is  in  the  ul- 
timate bony  union  between  the  fractured  or  resected 
ends,  and  as  the  chief  function  of  wire,  gut,  tendon, 
or  silk  suture  is  temporarily  to  hold  the  ends  m  posi 
Don    until   union  is  sufhcienlly  advanced    lo   fix  the 
ends  of  the  bones  firmly  and  permanently,  it  »s  un 
questionably  best  to  use  a  material  which,  while  ful 
filling  that  temporary  office,  will  then  disiippear  of  its 
own  accord  and  give  no  future  trouble — and.  there- 
fore. hea%*y  chromic  gut   or   kangaroo  tendon  is  the 
ideal  material  for  this  purpose,  if  the  conditions  of 
the  c*»e  |x'rmii. 


F-'iff.        144-  -    I'NtTIWC 
FHACri'HKlliiiM   RKS|i(i;TIU) 

Bonk  by  N'auinl.. 


OPERATION  FOR  RECENT  OR  UNUNITED  FRACTURE  BY  NAILING. 
PEGOING   OR  SCREWING  ENDS  OF  BONES,  WITH  OR  WITHOUT 

RESECTION. 

Description. — The  ends  of  the  fractured  bones,  w  ith  or  without  resection, 
ar-  It  and  held  together  by  means  of  plated  nails  or  screws,  ivory  pegs, 

€*r  1^  of  metallic  plates  held  in  place  by  nails  i)r  screws,  or  by  metallic 

Operation.— The  ends  of  the  bones  are  exposed,  freed,  and,  if  necessary, 
re><cted.  as  in  the  above  operations.     If  the  fracture,  or  section    be  trans- 
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verse,  the  nails,  pegs,  or  screws  are  put  in  obliquely,  passing  from  without 
through  the  proximal  wall  of  the  upper  fragment,  through  the  medullary 
substance,  and  into  the  wall  of  the  lower  fragment,  from  within  outward. 
Two  or  more  nails  or  pegs  are  generally  inserted,  passing  in  diflferent  direc- 
tions (Figs.  144  and  145).  If  the  section,  or  fracture,  be  oblique,  the  nails 
are  put  in  at  a  right  angle  to  the  surface  of  bone  and  pass  transversely  through. 
Where  plates  are  used,  they  are  placed  over  the  line  of  fracture  or  resection- 
some  of  the  screws  passing  into  the  upper  fragment,  and  some  into  the  lower 


Fig.  145.— Uniting    P'ractured  or    Re- 
sected Bone  by  Pegging. 


Figs.  146  and  147.— Uniting  Fracturbd  or  Rb- 
sectedBonebvScrrwing.  Screws  may  be  used  akxK 
—or  in  metallic  plates,  as  shown  in  diagram  to  left. 


(Figs.  146  and  147).  As  little  damage  as  possible  is  done  to  the  periosteum. 
The  muscles  are  brought  together  by  buried  gut  sutures — the  wound  closed 
— and  the  limb  immobilized. 

Comment. — The  nails  and  screws  generally  protrude  through  the  skin 
and  are  removed  in  about  two  weeks,  or  remain  longer.  Ivory  pegs  are 
similarly  treated,  or,  if  very  short,  may  be  left  in  situ.  Metallic  plates  and 
bands  are  expected  to  be  left  in  situ. 


OPERATION  FOR  RECENT  OR  UNUNITED  FRACTURE  BY  PARKHILL'S 

CLAMP. 

Description. — The  fragments  of  bone  are  here  held  together  by  means 
of  a  special  form  of  clamp  consisting  of  four  long  steel  screw-pins  and  an 
interlocking  mechanism. 

Operation. — The  ends  of  the  bones  are  exposed  and  freed  in  the  ordinary 


OTHER  OPERATIONS  FOR  RECENT  OR  UNUNITED  FRACTURES.      15 

manner — and  resected,  if  necessary.  Two  holes  are  drilled  in  the  long  ax 
of  each  fragment,  in  direct  line  with  each  other.  Four  long  steel  scrcw-pii 
are  then  screwed  into  these  holes  by  means  of  a  clock-key  attachment- 
after  which  the  "wings"  of  the  instrument  are  adjusted.  While  the  en( 
of  the  bones  are  held  in  accurate  apposition  and  care  taken  that  the  propi 
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Fig.  148.— Operation  for  pRACTrREi)  or 
Reskcted  Bonk  bv  Parkiiii.i.'s  Bonk-ci.amp: 
— Surface  view  of  clamp  in  position. 


I-'Ir.    149.— <JPKRAriON    KOR     I'KACTURKn    i 

RhsiiTKr)  Bonk  bv  Pakkhii.i.'s   Bone-clam 
— Side  \  iew  of  clamp  in  position. 


axis  of  the  bone  is  secured,  the  two  fragments  are  clamped  together  in  tl 
special  manner  of  the  instrument.  The  muscles  and  other  soft  parts  a 
then  adjusted  about  the  screws  of  the  clamp,  which  projects  without  tl 
wound.  The  dressing  is  then  applied — and  the  pins  of  the  clamp  not  remove 
for  from  four  to  six  weeks  (Figs.  148  and  149). 


OTHER  OPERATIONS  FOR  RECENT  OR  UNUNITED  FRACTURES. 

(I)  Ligation  of  Bone. — One  or  more  pieces  of  wire  are  passed  arour 
the  fractured  portion  of  bone,  either  at  a  right  angle  to  the  •-•- 

nr  at  a  riaht  analp  tr»  thp  linp  of  frnrtiir#^       TL 


196 


OPERATIONS  UPON  THE  BONES. 


buried.    The  bone  may  be  notched  to  aid  in  holding  the  wire  in  place.  Longi- 
tudinal loops  may  unite  the  circumferential  wire  bands  (Figs.  138-140). 

(2)  Combined  Ligature  and  Suture.— A  hole  is  drilled  through  the 
fragments  at  a  right  angle  to  their  line  of  fracture — a  loop  of  wire  is  passed 
through,  given  a  half-turn  in  the  center,  and  the  two  ends  passed  around  the 
sides  of  the  bone  and  through  the  loop  and  twisted  (Fig.  137,  C). 

(3)  Frame  Ligature  of  Bone.— Drill  two  holes  through  the  fragments, 
in  the  long  axis  of  the  bone — pass  the  free  ends  of  a  wire  loop  through  the 
holes — pass  the  loop  over  the  free  ends  and  draw  tight — then  bring  the  free 
ends  around  to  the  holes  through  which  the  looped  end  originally  passed  and 


Firs.  150  and    15,1.— Opkkation    ior    Fkac- 

TIKI.L)    OR     RKSKCTKU      HuNK     RV     ImRAMKIXI.- 

I.ARV  Pi-f.f.iNG: — A.  W'K  i^  ^.fi-ii  ill  iiR-diillaiy 
ta\  ity  ot  lowt-r  bone,  and  about  lo  bi-  iiitrodm  t-tl 
iiilo  lliat  of  upi><.T  ;  H.  I'rriostcuni  is  bciiij;;  su- 
tured aloiij;  m.irgiiis  ol  bone. 


FIr.  T52. — Opi;ration  for  Fracturhd  or 
Reskctkd  Bonk  bv  Intramkdui.i.ary  Peg- 
ging:—Where  part  of  one  hone  has  been  ex- 
cised  and   periosieuin    is  being  sutured  around 


carry  them  under  the  wires  emerging  from  those  holes  and  twist  them  together 
in  the  long  axis  of  the  hone  (Figs.  141-143). 

(4)  Intramedullary  Pegging. — Pegs  of  ivory,  or  of  fresh,  or  decalcified 
hone,  are  lightly  driven  into  the  nieckillary  canal  of  one  bone,  and  the  ends 
of  the  fractured  Ix^nc  so  displaced,  temporarily,  as  to  enable  the  medullary 
cavity  of  the  opposite  fragment  to  he  slipped  over  the  opposite  end  of  the 
peg  (Figs.  T50  and  151).  Where  there  has  been  a  loss  of  substance  of  bone 
and  the  j)eriosteuni  corresponding  to  the  ah.sent  hone  is  preserved,  this  has 
been  sutured  over  the  bone  peg  with  success,  especially  in  the  young  (Fig.  152). 


STIMSON'S  OPERATlOxN  FOR  FKACTLRKD  PATELLA. 
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Fig.  153.— Ophration  for  FRAcrrRKn  Patkli.a  bv  Stimson's  Mkthod  ok  Mfdiatii  Si'Turk  : 
— A,  Ht-avysilk  suture  (of  inattrc^^  \arict>  t  passing  ilirough  j;rt'aUr  thickness  nf  <]uaflrict|is  extensor 
lendon.  above,  and  liKainenlum  patella-,  below;  b.  Chromic  k"1  suture  ol  lorn  capsule  ami  fibro- 
Ijeriosleum. 


OPERATION  FOR  RECENT  OR  UNUNITED  FRACTURE  OF  PATELLA 

KV  STl.MSON'S  .MKTHOD  Ol-    Mi:i)I.\Tl-.  SUTIRH. 

Description. — The  margins  of  bone,  after  being  cleared,  and,  if  necessary, 
freshened,  are  held  in  position  })y  a  hea\y  silk  suture-loop  passed  trans- 
versely through  the  quadriceps  e.xtensor  tendon  above,  and  the  ligamentum 
patella*  below. 

Position. — Patient  supine;  limb  fully  extended.  Surgeon  on  side  of 
operation.     Assistant  opposite. 

Landmarks. — Contour  of  patella. 

Incision. — Median,  in  long  a.xis  of  limb,  with  its  center  over  center  of 
patella  and  extending  considerably  above  and  below  the  j>atella  but  not 
passing  into  muscular  tissue. 

Operation. — The  incision  extends  through  skin,  fascia,  prepatellar  bursa, 
expansion  of  quadriceps  extensor  tendon,  and  periosteum  directly  to  the 
patella  bone.  The  soft  parts  arc  well  retracted,  so  as  to  ex|)ose  the  entire 
extent  of  the  transverse  fracture  (which  is  |)()ssible  because  of  the  length 
of  the  incision)  (Fig.  153).  The  joint  is  irrigated  to  remove  the  clots.  If 
the  fracture  be  recent,  no  removal  of  fibrous  tissue  or  })one  is  necessary.  If 
old,  each  fragment  is  carefully  seized  with  bone-holding  force[)s  and  steadied 
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in  such  a  position  as  to  render  it  accessible  to  the  saw,  and  a  thin  slice  of 
bone  is  then  removed.  A  heavy  silk  ligature,  threaded  upon  a  curved  needle, 
is  now  carried  transversely  through  the  ligamentum  patellae  near  its  apex, 
passing  through  about  two-thirds  of  its  width  and  thickness — then  trans- 
versely through  the  quadriceps  extensor  tendon,  near  the  upper  border  of 
the  patella,  also  passing  through  about  two-thirds  of  its  width  and  thickness. 
While  the  fragments  are  held  in  close  contact  this  hgature  is  tightly  tied. 
The  torn  capsule  on  either  side  of  the  patella  and  the  fibro-periosteum  are 
sutured  with  chromic  gut.  The  fibrous  tissues  overlying  the  patella,  and 
divided  in  the  median  incision,  may  then  be  sutured  with  buried  gut  suture. 
The  skin  wound  is  closed.  No  drainage  is  used.  The  limb  is  put  up  in 
full  extension. 

Comment. — In  some  old  cases  the  quadriceps  extensor  tendon  has  con- 
tracted to  such  an  extent  that  it  is  necessary  to  lengthen  the  common  quad- 
riceps extensor  (see  operation  for  muscle-lengthening,  page  208). 


OPERATION  FOR  RECENT  OR  UNUNITED  FRACTURE  OF  PATELLA 

HV  WIKINC.  OR  SLTfRrxr.. 

Description. — The  ends  of  the  bones,  after  being  cleared,  and,  if  neces- 
sary, freshened,  are  drilled  and  wired  together,  the  wire  being  buried  and 
left — or  they  may  be  sutured  witli  an  absorbable  material.  The  joint  may 
be  exposed  by  a  median  vertical,  transverse,  or  by  Cheyne's  oval  incision — 
the  last  being  here  described. 

Position— Landmarks.— .As  in  the  above  operation. 

Incision.— Oval,  outlining'  a  flap  with  upward  convexity,  which  is  raised 
from  over  the  patella  and  temporarily  turned  downward.  The  incision 
l)egins  2.5  cm.  (i  inch)  to  one  side  of  the  patella,  on  a  level  a  little  below 
the  fracture — extends  vertically  upward  and  then  curves  across  the  front  of 
the  thigh  about  2.5  cm.  (i  inch)  above  the  upper  border  of  the  patella,  and 
descends  on  the  oj)posite  side  to  a  point  corresponding  with  its  commence- 
ment. This  flap-incision  gives  a  full  field  and  places  the  scar  above  the 
patella. 

Operation. — The  fractured  ends  of  the  bones  are  exposed,  the  joint 
irrigated,  and  the  fragments  slightly  everted  and  examined.  All  inteq)Osed 
periosteum,  fibrous  and  other  tissue  are  removed.  In  recent  cases  no  removal 
of  bone  is  ordinarily  indicated.  In  old  cases  a  thin  slice  of  bone  is  removed 
from  each  fragment.  Each  fragment  is  now  grasped  in  turn  by  means  of 
stout  bone-forceps,  injuring  the  bone  as  little  as  possible  while  firmly  steadying 
it  (Fig.  154).  One,  two,  or  three  wire  sutures,  as  seem  indicated,  are  now 
intro(lucecl  in  the  following  manner; — Two  holes  are  drilled  directly  opposite 
each  other  in  a  vertical  line,  in  the  upper  and  lower  fragments,  a  short  incision 
being  made  for  the  drill  through  the  fibrous  covering  of  the  patella,  within 
8  mm.  to  1.3  cm.  (^  to  h  inch)  of  the  fractured  edges — the  margins  of  the 
incision  through  the  fibrous  tissue  being  drawn  aside  and  the  drill  (hand  or 
motor)  directed  obliquely,  so  as  to  come  out  at  the  fractured  margin  after 
having  passed  through  about  two-thirds  of  the  thickness  of  the  bone.  All 
the  drill-holes  are  first  made,  and  arc  made  from  without  inward.  Care  is 
taken  that  each  pair  of  holes  is  drilled  immediately  <)[)posite  and  that  their 
|)oints  of  emergence  on  the  fractured  surfaces  are  on  the  .same  level.  The 
wires  are  now  passed,  arc  graspcfl  with  strong  forceps,  and.  while  an  assistant 
firmly  approximates  the  margins  of  the  fragments,  these  wires  are  tightly 


OPERATION  FOR  FRACTURED  PATELLA  BY  WIRING. 
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twisted  for  three  or  four  turnst  cut  off  about  6  mm.  ({  inch)  long,  bent  upon 
the  bone,  and  sh'ghtly  buried  by  one  or  two  blows  of  the  mallei.  The  peri- 
osteum which  has  been  drawn  out  from  between  the  fragments  of  bones 
is  stitched  together  with  chromic  giit  to  the  opposite  tip  of  the  turn  penui^leum. 


^ 


B 


J 


Hlir    tH  — Or«*ATioN  FOR  Fractvurd   PATm-i.A  nv  Wiring  :— a,  Lo«pr  frajrmeiu  ol  patella 
I  with  Uin«-hoUliiij;  (orct'ps ;  li,  Drill   in  hcI  <>t  m:tkitiK  holes  fur  ixissrijfc  of  silver  wire,  oiic 
bich  <*  «rci»  in  |Misiu<>ii ;  C,  Chromic  gul  suture  uf  lorn  capsule  ami  t'lluo  |>rrlosteum. 


rent  in  the  capsule  ^enerallv  found  on  each  side  of  the  fractured  patella  is 
«imilarly  sutured  with  gut.  The  fibrous  covering  of  the  patella,  incised  in 
raising  the  oval  f^ap,  is  sutured  with  l)uried  put.  The  wound  is  i ioscd  through- 
no  <irainage  fnfing  usefi.  The  limb  is  f)ut  up  in  full  extension, 
,  Comment.— Chromic  gut,  kangaroo  tendon,  and  siik  are  also  used  in 
I  Mine  manner  as  wire. 
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FiK-  155.— Operahon  kok  Kkacturkd  Oi.kcranon  by  Wikino:— A.  Drilling  holes  for  pas- 
sage of  silver  wire,  (hk-  siiiiiro  liciiic;  seen  in  position,  ami  one  being  diawn  ihrougli ;  B,  Chromic  gut 
suturing  ol  lorn  capsule  and  filjro-perioslcuin 


OPERATION  FOR  RECENT  OR  UNUNITED  FRACTURE  OF  OLECRANON 

HV  \VIRI\r,  OR  Sr TURINC. 

Description. — The  olecranon  is  cjuite  frequently  fractured  at  its  junction 
with  the  .shaft  of  the  ulna-  and  is  repaired  l)y  wiring  or  suturing  in  the  same 
general  manner  as  in  the  case  of  fracture  of  the  ])atella. 

Position. — Patient  supine;  forearm  drawn  across  chest,  by  an  assistant 
on  the  opposite  side,  presenting  to  the  surgeon  the  semiflexed  elbow,  while 
exposing  the  fragments;  and  fully  extended  by  the  side  while  suturing.  Surgeon 
stands  opposite  the  ell)ow. 

Landmarks. — Contour  of  olecranon;  shaft  of  ulna;  condyles  of  humerus. 

Incision. — The  site  of  fracture  may  be  exposed — (i)  By  an  oval  incision; — 
beginning  to  one  side  of  lateral  border  of  olecranon,  just  below  the  fracture 
-f)asses  uj)ward  in  axis  of  limb  for  about  2.5  cm.  (1  inch)  above  the  olecra- 
non--thence  curves  across  arm  and  descends  to  a  corresponding  point  on  the 
opposite  side — thus  furnishing  a  free  exposure  of  the  fracture  and  providing 
a  scar  which  falls  out  of  the  way  of  pressure.     (2)  By  a  median  longitudinal 
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incision; — beginning  and  ending  considerably  above  and  below  ihe  line  of 
fmrlure,  but  not  involving  the  muscles  above  or  below — and  having  its  center 
over  the  fracture.  The  length  of  this  incision  allows  of  siit^kient  lateral 
retraction  to  well  expose  the  parts  (though  less  jierfectly  than  the  incision 
just  fleRribed). 

Operation, — The  incisi«>n   pas^s   through   skin,   fascia,   bursa,   fibrous 
ision  of    the  triceps    tendon,  and    periosteum  directly  onto   the    bone 
'»g-    155)-     The    manner  (»f    exposing  the    fractured    ends,  irrigating    the 
:tint,  removing  a  slice  of  bone  from  each  fragment  in  old  cases,  drilling  the 
igments,  passing  and  tightening  the  wire,  suturing  the  torn  periosteum  and 
iscia,  and  closure  of  wound  are   similar,  in  all    practical  essentials,  to  the 
:)rresponding  steps  in  the  operations  just  described  upon  the  paleUa  (page 
198).     The  limb  is  put  up  in  full  extension. 

Comment. — (i)  Chrc»mic  gut,  kangaroo  tendon,  and  silk  may  l)e  used 
instead  of  wire.  [2)  In  some  ol<l  cases,  where  much  retraction  of  the  triceps 
tias  (xcurred.  that  muscle  should  be  lengthened,  as  described  under  muscle- 
thening  (page  20S). 

SEQUESTROTOMY. 

Description. — An  operation  for  the  removal  or  excision  of  a  .sequestrum 
(dcarl  bone)  en  masse.  The  o|>eration  might  be  more  ])roperly  termed 
]uc>treclomy.  The  site  of  the  sequestrum  is  generally  determined  by  the 
[>resence  of  one  or  more  sinuses,  together  with  the  history  of  the  case. 

Position  and  Preparation.— ^Patient  is  so  placed  as  to  e.xpose  the  in- 


Fig,  t^fi.— Cboss^kction  op   Leg,  Showimc  a  SeouESTietiM  cavitv- 

volved   site  most   conveniently.    A   constrictor  is   usually  applied,   where 
possable,  to  control  hemorrhage. 

Landmarks.  -( jenerally  the  existence  of  one  or  more  sinuses;  the  known 
anatomy  of  the  {lart. 

Incision. — (Generally  placed  in  the  long  a.xis  of  the  limb,  or  in  such  a 
as  tn  fall  in  with  the  intermuscular  cleavage  line  and  so  as  lo  le.id 
the  site  by  the  safest  route — with  its  center  over  the  sinus,  or  extending 
between  the  two  chief  sinuses  (Fig.  156). 

Operation.— The  incision  passes  down  to  and  through  the  periosteum. 

•soft  parts,  including  periosteum,  are  then  retracted  laterally,  fully  ex[>osing 

bone  in  the  neighborhood  of  the  sinus,  or  between  two  or  more  sinuses. 

may  be  at  once   jx»ssiblc   to  grasp   the  sequestrum  with  strong   forceps 
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introduced  through  the  sinus-opening  and  draw  it  out — or  the  sinus-opening 
may  be  sufficiently  enlarged  for  this  purpose  by  rongeur  forceps.  If  neither 
of  these  can  be  done,  the  sinus  may  be  enlarged  with  the  curved  chisel — 
or  the  bone  between  two  sinuses  may  be  chiseled  away — or  the  bone  may 
be  chiseled  away  in  the  long  axis  of  the  sequestrum,  even  where  but  one 
opening  exists — or  a  trephine-opening  (one  or  more)  may  be  made  instead 
of  using  the  chisel.  Following  the  removal  of  the  sequestrum,  the  cavity 
of  the  bone  should  be  well  scraped.  The  periosteum  and  muscles  are  then 
united  by  buried  gut  sutures,  and  the  skin  closed  with  sutures  of  silkworm - 
gut  or  silk — drainage  being  established  to  the  bottom  of  the  bone  cavity 
in  the  most  favorable  position.  If  the  limb  be  weakened  l)y  the  operation, 
it  should  be  put  up  in  a  splint. 


P'K-  '57- — Skqukstrotomy  ; — Neuber's  Operation.  The  aiUc-io-iiitenial  aspect  of  the  tibia  is 
removed — sequestrum  cavity  scraped— the  integumentary  tissues  nailed  to  its  floor — and  relaxation 
sutures  placed. 

Comment. — Bone-chips  may  be  used  in  the  cavity — or  the  entire  thick- 
ness of  the  soft  parts,  including  periosteum,  may  be  inverted  into  the  bottom 
of  the  bone  cavity  from  each  side  and  held  in  place  by  a  nail  or  peg  (Fig. 
157).     Or  the  cavity  may  be  packed  throughout  with  gauze. 

OSTEOPLASTY. 

Description. — Transplantation  of  bone— in  the  form  of  bone-chips  or 
decalcified  bone-fragments — which  are  placed  in  the  desired  site  and  among 
which  organization  of  the  blood -clot  takes  place.  The  transplantation  of 
a  larger  section  of  bone,  entirely  <letached,  has  not  yet  been  commonly  done — 
though  the  success  of  reinserting  the  trephine  buttons  suggests  the  practi- 
cability of  such  a  course.  This  principle  will  be  further  mentioned  under 
osteoplastic  amputations. 

Operation. — The  site  of  operation  having  been  rendered  bloodless  by 
a  proximal  constrictor,  and  having  provided  the  bone-chips  in  advance 
(which  come  specially  prepared  by  decalcification),  the  locality  is  e.xposed. 
If  the  chips  are  to  be  used  within  a  bone  cavity,  such  as  a  scraped  medullary 
cavity,  it  is  seen  that  this  is  thoroughly  aseptic  before  their  introduction. 
If  they  are  to  be  used  within  a  periosteal  cavity  (as  after  the  partial  resection 
of  a  bone),  this  periosteal  cavity  should  l)e  kept  as  nearly  like  the  special 
form  of  the  original  bone  as  possible.  In  the  case  of  the  bone  cavity,  the 
bone  chips  are  dropped  into  the  cavity  and  the  soft  parts  sutured  as  just 
described  in  the  above  operation.     In  the  case  of  a  periosteal  cavity,  sutures 
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of  gut  are  made  to  approximate  the  periosteal  margins  over  the  included 
bone-chips — and  the  muscles  over  the  periosteum — and  finally  the  skin,  in 
the  usual  manner.  The  tourniquet  is  then  removed  and  the  blood  allowed 
to  flow  into  the  part  and  fill  the  interstices  between  the  bone-chips.  The 
part  is  usually  put  up  in  an  immobilizing  splint. 

Comment. — If  the  neighboring  parts  do  not  cover  the  site  in  which  the 
bone-chips  have  been  deposited,  they  may  be  covered  by  sterilized  rubber 
tissue. 


EXasiON. 

Excision  of  the  bones  is  described  under  the  general  head  of  Excisions, 
including  both  joints  and  bones  (pages  397  to  457). 


CHAPTER  VI. 

OPERATIONS  UPON  THE  JOINTS- 

ARTHROTOMY. 

Description. — A  simple  incision  into  a  joint. 

Indications. — Kxploralion;  removal  of  foreign  body;  evacuation  of  pus. 
or  other  fluid;  irrigation;  drainage. 

Preparation. — As  for  a  major  operation  of  the  same  joint. 

Position. — Determined  by  the  special  operation — and  such  as  to  render 
the  site  of  incision  prominent  and  convenient. 

Special  Instruments. — Scalpel;  dissecting  forceps;  artery-clamp  forceps; 
retractors;  tourniquet  (sometimes). 

Operation. — The  patient  having  been  placed  in  a  position  to  render 
the  joint  most  accessible — and  the  overlying  tissues  in  the  best  position  with 
reference  to  the  joint — an  incision,  of  the  simplest  form  and  shortest  extent 
compatible  with  the  object  in  view,  is  made  over  that  aspect  of  the  joint 
which  will  lead  into  the  interior  of  the  joint-structures  by  the  route  which  is 
shortest  and  safest,  both  in  regard  to  the  joint-structures  and  the  tissues 
intervening  between  skin  and  joint.  Having  opened  up  the  joint,  the  sub- 
sequent steps  will  depend  upon  the  special  object  of  the  operation; — (a) 
Where  exploration  is  the  object;  its  interior  is  examined  by  some  form  of 
probe  or  sound,  or,  preferably,  by  the  gloved  finger-tip; — (b)  Where  the 
removal  of  a  foreign  btnly  is  sought;  suitable  forceps  are  introduced,  with 
which  it  is  grasped  and  withdrawn; — (c)  Where  drainage  is  indicated;  a 
tube,  or  other  drain,  is  inserted  through  the  incision,  with  or  without  a  counter- 
opening.  In  the  first  two  cases,  the  wound  is  entirely  closed.  In  all  cases 
the  joint  is  immobilized. 

PUNCTURE  OF  JOINTS. 

Description. — The  exploration  of  the  fluid  contents  of  a  joint  by  means 
of  the  needle  of  a  suction-syringe — for  the  purf>ose  of  ascertaining  the  nature 
of  those  contents — or  for  the  evacuation  of  the  fluid  found. 

Indications. — Collection  of  pus,  or  other  fluid,  within  a  joint. 

Preparation— Position. — .\s  for  arthrotomy. 

Special  Instruments.-  Exploratory  or  aspirating  s\Tinge. 

Operation.  -The  same  preliminaries  having  been  observed  as  in  ar- 
throtomy, the  needle  of  the  exploratory  syringe  is  thrust,  by  the  safest  and 
shortest  route,  into  the  joint — the  cylinder  withdrawn  and  the  contents 
aspirated.  Following  the  withdrawal  of  the  needle,  the  punctured  wound 
is  hermeticallv  chased  with  sterilized  collwlion. 


ERASION  OR  ARTHRECTOMY. 

Description. — Etymologically,  erasion  signifies  the  scraping  or  curetting 
of  a  joint  — and  arthrectomy,  the  cutting  out  of  a  joint.  Practically,  both 
expressions  are  used  synonymously — and  are  taken  to  signify  the  exix)sure 
of  a  joint  with  the  removal  of  the  diseased  tissue  alone.     While  arthrectomy 
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signifies,  literally,  the  cutting  out  of  a  joint,  it  is  not  here  used  as  the  word  ex- 
cision commnnly  signifies.  In  excision,  the  articular  ends  of  the  bones  are 
invariably  removed— in  erasion  or  arthrectomy,  while  a  certain  amount  of 
l)one  may  be  incidentally  removed  (and  always  as  much  as  is  diseased  is 
removed)  in  the  gouging,  only  the  articular  cartilages  and  synovial  membrane 
*rc  supposed  to  be  scra|)e<l  ur  curetted.  When  bone  is  removed  at  all,  the 
least  possible  is  removed,  and  that  is  generally  done  with  a  gouge — and  the 
whole  operation  ccjnducled  with  as  litllc  injury  as  possible  to  the  neighboring 
Structures.  In  extreme  cases  all  the  articular  cartilage  is  gnugcd  away,  all 
ihe  synovial  membrane  is  dissected  nut,  and  some  of  the  bone  is  removed. 
An  erasion  or  arthrectomy  is,  therefore,  commtmly  understood  as  the  applica- 
tion of  scraping  to  the  interior  of  a  joint — ^the  laying  open  of  a  joint  and  the 
femoval  of  as  many  and  as  much  of  the  tissues  forming  the  joint  as  are  dis- 
eased— synovial  membrane,  capsular  ligaments,  cartilage,  and  bone — the 
removal  generally  being  accomplished  by  some  form  of  gouge  for  cartilage 
and  b<tne,  and  scissors  and  knife  for  soft  parts.  An  arthrectomy,  finally, 
may  be  regarded  as  a  procedure  the  same  in  general  purpose,  though  less 
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Fig.  Ifj^.^'EKASlOM  or  T}IH  Knkb-JOINT  :— A,  Rctnovsil  ol  iMniliiKC  Of  condyle  of  Icttikir  with 
rm&paXoty .  B.  RermjVitI  uf  mrtiLiKC  v>f  itbiavvilh  curette:.  The  juiiil  is  cxposctl  by  ■  Intnsvvncly 
csrvrd  htci»ion  and  the  |Mtclla  tttnicd  backu-anl. 


se**ere  in  dcj?rce.  as  an  excision — and  is  distinctly  a  conservative  measure  espe- 
rially  afjplicable  to  early  cases.  An  arthrectomy  is  a  part  (►f  every  excision. 
Arthrectomy  has  its  greatest  application  in  joints  of  simple  structure  and  easy 
.ijipr^nuh — the  knee  being  its  nn)st  frequent  site  of  ajiplication.  A  movable 
ioinl  is  always  to  be  sought  after  erasion.  even  in  the  case  of  the  knee 
(although  in  the  latter  case  some  surgeons  jirefcr  to  secure  ankylosis  in 
preference  to  a  probable  weak  joint).  Arthrectum\'  is  always  preferalde  to 
excision  in  rhildrrn,  owing  to  its  non-interference  with  the  growth  of  bone. 

Indications. — Disease  of  the  articular  strurturcs,  especially  tubercular. 

Preparation  -Position.— As  for  excisions  (page  397). 

Special  Instruments.— Be^des  those  used  for  excisions,  the  following 
»re  sfjccially  re<(uirtd;  -(lougcs.  curettes;  spoons — of  many  sizes  ami  sha|)es, 
dull  and  shaqj.     Flushing-gougeii. 

Operation. — Xo  form  of  constrictor  is  ordinarily  use<l— ^though  may  be 
use*!,  as  in  excisions.     The  incision  is  generally  the  same  as  that  for  the 
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excision  of  the  corresponding  joint.  Having  exposed  the  interior  of  the  joint, 
the  following  structures  are  closely  examined,  and,  if  necessar>',  removed 
— the  guide  being  that  all  diseased  tissue  should  be  removed ; — (a)  Synodal 
membrane;  where  but  slightly  involved,  is  curetted, — where  extensively,  it  is 
grasped  with  toothed  forceps  and  dissected  out,  in  as  continuous  a  layer  as 
possible,  with  scissors  or  scalpel.  Every  recess  is  sought  and,  if  diseased, 
thoroughly  curetted  or  removed,  (b)  Bursa;  communicating  with  joint;  are 
subjected  to  the  same  treatment  as  the  synovial  membrane — ojDened  up 
and  followed  to  their  furthest  extent,  (c)  Ligamentous  tissue;  to  be  scraped 
and  cut  away,  (d)  Articular  cartilage;  all  involved  or  suspicious  areas  are 
gouged  out  with  a  sharp  spoon,  (e)  Articular  ends  of  bones;  if  actually 
diseased,  or  suspicious,  to  be  removed  with  gouge,  (f)  Extra-synovial  and 
extra-articular  tissues;  to  be  dissected  out  and  removed,  if  involved.  Finally, 
where  much  debris  results,  it  is  well  to  use  a  flushing-gouge  and  clean  out 
the  area  of  operation.  Drainage  is  usually  not  necessar\' — but  may  be 
temporarily  used  where  thought  best.  The  capsular  ligament,  if  not  dis- 
sected away  in  removing  disease,  is  closed  by  buried  gut  sutures.  Muscles 
separated  in  reaching  the  joint  are  similarly  brought  together  with  buried 
gut  sutures.  The  limb  is  put  up  upon  an  immobilizing  splint.  The  after- 
treatment  is  practically  the  same  as  after  excisions — and  a  more  satisfactorily 
functioning  joint  is  to  be  expected.     (Fig.  158.) 


EXCISION. 

Excision  of  the  joints  is  described  under  the  general  head  of  Excisions, 
including  both  bones  and  joints  (pages  397  to  457). 


CHAPTER  Vri. 


OPERATIONS  UPON  THE  MUSCLES. 

MYOTOMY. 

Description. — Division  of  muscle — generally  done  as  a  preliminary  to 
mu5i:Je-lengthening,  or  in  the  exposure  of  underlying  parts,  or  in  deformities. 

Operation. — The  muscle  is  fully  exposed  by  an  apprapriatc  incision  — 
or  is  exposed  in  the  cours^e  of  some 
ojxrration.  Having  been  isolated 
from  neigh tyoring  structures,  the 
inuscie  is  cleanly  divided  with  a 
scalpel,  cutting  transversely,  or 
very  slightly  oblit|uely,  to  the  di 
rection  of  its  fibers.  A  grooved 
diretior  may  first  tie  passed  beneath 
the  muscle,  but  is  rarely  necessan^. 
Myotomy  should  be  done  by  the 
ojK-n  methotl.  Muscles  are  st^mc- 
timcs  divide*!  subcutaneously  (as 
the  slemomastoid.  for  torticollis), 
but  this  Ls  even  less  atlvisable 
(owing  lo  their  greater  size  and 
less  accurately  defmed  contour) 
than  the  subcutaneous  division  of 
tendons, 

5IY0RRHAPHY. 

Description.  —  Suturing  of 
muscle  which  has  been  either  pur- 
pi>srly  and  cleanly  divided  (as  in 
an  operation) — or  accidentally  and 
unevenly  divided  or  ruptured  (as 
from  injur>-  or  from  excessive 
action). 

Operation.— (a)  Where   mus 
dc  has  been  deliberately  cut  in  the 
rr>ur«*  of  an  operation,  to  expose 
v;  •    parts   (as   in   dividing 

!J  mastoid  in  removing  the 

cervical  glands); — The   muscle    is 
here  cleanly  and   evenly   divided, 

preferably  in  a  transverse  or  \ery  slightly  oblique  direction.  At  the 
tame  of  iiutuinng,  the  parts  are  put  into  a  position  to  relax  the  muscle  as 
Dticb  as  possible.  WTiile  the  two  opposing  ends  of  the  muscle  are  carefully 
held  in  easy  contact,  as  many  mu.scle -sutures  are  inserted  and  tied  as  the 
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Fig-  t5<».— MvORHiiAfiiv  :— The  divided  biceps 
h  here  shown  $iutiired  in  several  ways;  A.  Mai* 
trtss  suture;  B,  lateral  knotJeii  siuurc;  C. 
Peii|>lu'ral  'suliire;  D,  Lateral  IhrLUif^h-aiid- 
Ihroujfh  «.iilur*; ;  K,  Anlero-posUrior  throu|fh-aiK|. 
through  suture.  The  last  two  are  here  shuwti  ms 
reloucalloti— or  reiitforcing— *utur«. 
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size  and  form  of  the  muscle  require.  Chromic  gut  or  kangaroo  tendon  is 
used  for  suturing — and  the  sutures  are  all  buried.  One  of  several  forms  of 
stitch  may  be  applied.  As  the  muscle-sutures  are  practically  the  same  as 
tendon-sutures,  and  applied  in  the  same  manner,  they  will  only  be  briefly 
mentioned  here  and  their  fuller  description  given  under  tendons,  (i)  In- 
terrupted mattress  sutures  (Fig.  159,  A).  This  is  probably  the  best  form  of 
muscle-suturing.  (The  manner  of  its  insertion  is  given  at  page  214.)  (2) 
Interrupted  sutures  passing  transversely  through  the  upper  and  lower  ends 
of  the  cut  muscle  (page  214).  (3)  Lateral  knotted  sutures  (Fig.  159,  B)  (page 
2^5)-  (4)  Simple,  peripheral  longitudinal  coaptation  sutures  (Fig.  159,  C) 
(page  214).  (5)  Relaxation  sutures  for  reinforcement; — In  any  of  the  above 
forms  of  primary  or  coaptation  sutures,  one  or  more  relaxation  sutures  of 
heavy  catgut  may  be  applied  passing  transversely  through  the  entire  thickness 
of  the  muscle  considerably  above  and  below  the  primary  sutures,  and  tied 
tightly  enough  to  take  the  chief  tension — and  thus  free  the  primary  sutures 
from  strain  (Fig.  159,  D,  E).  (b)  Where  the  muscle  has  been  accidentally 
and  unevenly  ruptured: — The  ruptured  muscle  is  exposed  by  the  safest, 
most  direct,  and  least  damaging  route — remembering  that  the  ends  of  the 
muscles  may  have  retracted  far  away  from  their  normal  position.  If  the 
ends  of  the  muscle  have  been  left  ver}^  irregular,  they  are  carefully  trimmed. 
and  are  then  sutured  in  one  of  the  above  manners.  If  they  be  torn  almost 
transversely,  they  are  approximated  and  sutured  without  trimming.  If 
much  muscle  tissue  have  been  lost,  or  be  sacrificed  in  trimming,  some  process 
of  lengthening  may  have  to  be  resorted  to  before  the  ends  can  be  made  to 
meet  without  Ux)  great  tension  (see  muscle-lengthening,  page  208).  In 
order  that  the  skin -incision,  used  in  reaching  the  part,  may  not  lie  over  the 
muscle  wound,  bringing  two  cicatrices  directly  opposite,  a  cur\'ed  incision 
may  be  used — or  an  oval  flap  of  overlying  parts  may  be  raised.  In  com- 
pleting the  operation,  the  part  should  be  so  immobilized  in  the  dressing 
as  to  relax  the  muscle  as  comi)letely  as  possible. 


MUSCLE-LENGTHENING. 

Description. — In  old  cases  in  which  mu.scle  tissue  has  contracted  con- 
siderably (as  in  long-standing  cases  of  fractured  patella  or  olecranon) — or 
in  cases  in  which  much  muscle  tissue  has  been  lost  in  injurj',  or  has  been 
sacrificed  in  trimming  muscles  for  suturing — it  is  impossible  to  appro.ximate 
the  separated  ends  without  too  great  tension,  unle.ss  the  muscle  be  lengthened. 
Muscle-lengthening,  therefore,  is  resorted  to  in  two  sets  of  cases, — those  in 
which  muscle  must  he  lengthened  to  enable  parts  below,  other  than  the 
muscle,  to  be  ai)proximated  without  too  great  tension  (as  in  the  case  of  the 
triceps  or  the  common  quadriceps  extensor,  in  fractures  of  olecranon  and 
patella),— and  those  in  which  lengthening  is  necessar\'  after  an  old  transverse 
rupture  of  a  muscle  in  which  the  ends  are  separated  too  far  to  allow  of  ap- 
proximation without  ioo  great  tension  (as  in  transverse  rupture  of  the  biceps 
muscle).     In  either  category  of  cases  the  operation  is  the  same. 

Operation.-  The  patient  having  been  placed  so  as  to  relax  the  part 
completely,  the  site  of  lengthening  is  exposed  by  a  longitudinal  incision  of 
about  7.5  to  10  cm.  (3  to  4  inches)  in  length,  placed  over  the  involved  muscle. 
The  incision  should  he  su ITk lent ly  long  to  afford  free  access  and  manipulation 
and  planned  to  reach  the  parts  by  the  safest,  most  direct,  and  least  damaging 
route.     Retract  the  overlying  soft  parts  and  isolate  the  muscle.     Divide  the 
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muscle  in  a  zig-zag  line  mnning  transversely,  and  about  7.5  to  10  cm. 
(3  lo  4  inches)  above  the  nipturetl  j)art.  This  is  a  series  of  bluntly  rounded 
scmilions  or  V'!> — the  incision  passing  tijvward  about  5  cm.  (2  inches)  and 
downward  the  same  distance,  until  the  width  and  entire  thickness  of  the 
muscle  is  traversed  (Fig.  160,  A).  The  muscle  on  either  side  of  the  zig-zag 
incision  is  now  drawn  apart  until  ihe  apices  of  the  V's  luiuh.  If  the  leelh 
or  serrations  are  5  cm.  (2  inches)  in  length,  when  the  suturing  is  done,  nearly 
5  cm,  (2  inches)  in  length  will  be 
gained.  The  adjacent  lateral  mar- 
gins of  the  two  muscle  ends  are  now 
sutured  by  the  knotted  sutures  de 
scribed  above  (Fig.  161,  I£,  E)  (pages 
214  and  215).  A  V  from  above  is 
now  sutured,  by  the  same  knotted 
suture,   or  other  form    of  suture,  to 


Wtg.  HbO.  — Mt  Wrt-K-LKNGrHISNINCi  :— I— A,  By  Fig.    fit,  —  McsCI-K-tRNGTHKNINO  :—    II  — 

nMHi'  ol  m  ■eti«  o|  U-«h»p«l  incHiotm ;  B,  by  a  Maimer  of  suturitig  ihe  miisLle-seciions shuwit  in 
•!■()«  lofig  V'«iu I led  liKisloii.  rrhc  manner  of  the  iRst  iDustration  ;  A.  Needle  (.-arryirig  cnie  part 
■■ilim.  Iliiir  »cvUoii*  ts  shown  ill  Itic  (olluwirig  of  t  Ulerql  knuUcri  suture  through  one  oi  the 
I.J  tiinRnes  of  the  spill  muscle :    B.  Opposite  part 

plitced  ;  C,  Enrh  half  tiol  unci  Ihe  Iree  emJs  being 
kiifitlc^i;  t).  A  completeti  lntcr«it  knotted  '»h- 
lure,  E,  R.  LatemI  knotted  kuiuie»  tipproxi- 
matiitg  tite  bnM-9  uf  the  tongues  and  at»o  scrying 
as  relaxAlion-itulures  ;  P,  Suture  of  the  tongur- 
and-gro<»ve  «uture. 

below.  Ui  that   their  blunted   tips  are  held   in  contact  by  the  sutures 

through    alxivc    an<l    IrIow  their  lips  (unless   some   such    form  of 

turr  be  used,  as  shown  in  Fig.    150,  A.  B,  C,  D).     Theoretically,  the  apex 

a  V  abo\-e  will  correspond  with  the  base  of  a  V  heiow,  but,  practically, 

antCTf  are  so  dis[>oscd  in  the  suturing  as  to  bring  them  in  contact.     Suffi- 

nt  length  having  been  gained,  the  lower  oiteraJion,  for  which  the  lengthening 

prinwii-ily  done,  is  now  performed  (an  ununited   fracture  of  patella  or 
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olecranon,  or  ruptured  biceps) — and  unless  this  site  has  been  exposed  in 
the  original  incision,  a  separate  incision  is  made  for  that  purpose.  Both 
wounds  are  then  closed  and  the  limb  placed  in  a  splint  that  will  cause  full 
relaxation  of  the  parts  during  healing.  Lengthening  may  also  be  accom- 
plished by  a  long  V-shaped  incision,  as  in  Fig.  i6o,  B,  which  is  then  sutured 
as  shown  in  Fig.  i6i,  F. 


CHAPTER  VIII. 

OPERATIONS  UPON  THE  TENDONS  AND 
TENDON-SHEATHS. 

TENOTOMY. 

Description. — Division  of  tendons. 

Varieties. — Open  Tenotomy,  where  the  tendon  is  freely  exposed  before 


\ 


Fij?.  i62.~f)PKN  Tesoiomv  :  -ftf  ill.   tend..  A.  hillis. 


heinj;  cut.     Subcutaneous  Tenotomy,  where  the  chvision   is  made  l)cneath 
ihf  skin,  by  the  sense  of  touch.     Complete  Tenotomy,  where  the  entire  thi(  k- 
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ness  of  the  tendon  is  divided.  Partial  Tenotomy,  where  a  part  only  of  the 
thickness  of  the  tendon  is  dix-ided,  the  remaining  fibers  being  stretched. 

Indications. — Shortening  of  tendons.    To  prevent  action  of  muscles. 

Special  Instruments. — For  open  tenotomy; — scalpel;  artery-clamps;  dis- 
secting forceps ;  retractors.  For  subcutaneous  tenotomy ; — tenotomes,  straight. 
cur\'ed,  sharp  and  blunt. 

Open  Tenotomy. — The  tendon  is  here  divided  in  an  open  wound.  The 
incision  for  its  exposure  is  generally  made  parallel  with  and  directly  over 
the  tendon.  The  overlying  .soft  parts  are  retracted — the  tendon  is  exposed 
and  isolated — and  its  sheath,  if  any.  is  opened.  The  tendon  is  then  grasped 
with  forceps  and  divided  with  a  scalpel.     The  ends  retract  in  both  directions. 


FiR.  i6.^.— Si'BCfTANKoi's  Tknotomy  :— Of  the  tendo  Achillis. 

The  wound  is  entirely  closed  and  the  limb  dressed  upon  a  splint,  or  the  part 
immobilized  (Fig.  162). 

Subcutaneous  Tenotomy.— The  tendon  is  here  divided  subcutaneously, 
through  the  smallest  possible  wound.  Having  put  the  tendon  upon  the 
stretch,  to  render  j)r()mincnt,  an  incision  is  made  parallel  with  and  just  to 
one  side  of  the  tendon  to  be  cut,  and  so  placed  as  to  do  the  least  damage 
to  other  structures  in  the  neighborhood.  The  incision  is  first  made  with  a 
sharp  tenotome,  through  skin  and  fascia  down  to  the  tendon — upon  this  as 
a  guide  the  hlunl  tenotome  is  passed  sidewise  (the  sharp  one  being  withdrawn). 
The  tenot(»nie  is  then  insinuated  beneath  the  tendon,  which  it  closely  hugs 
throughout.  Sometimes  temporary  relaxation  of  the  tendon  will  aid  the 
passage  of  the  knife  beneath  it.  The  cutting-edge  of  the  tenotome  is  then 
turned  outward  -the  tendon  put   upon  the  stretch — the  forefinger  of  the 
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left  hand  being  placed  over  the  siie  of  section  as  a  guard  and  guide — and  the 
tendon  cut  by  a  short  sawing  movement,  the  hist  libers  being  cut  carefully 
as  the  tendon  is  feU  to  yield.  Tht-  knife  is  finally  withdrawn  upon  its  side. 
The  wound  is  sutured  and  the  limb  dressed  upon  a  splint  (Fig.  i6j). 

Comment. — (i)  In  simple  sections  where  the  tendons  are  easily  accessible 
and  the  neighboring  parts  are  not  important,  subcutaneous  tenotomy  may 
be  done.  Where  the  opjjosite  conditions  exist,  open  tenotomy  should  always 
be  practise<i  (3)  In  doing  subcutanei>us  tenotomy,  the  tenotome  is  some- 
times inserted  between  skin  and  tendon  and  the  section  made  inward  upon 
the  tendon — which  is  more  dangerous  than  cutting  from  beneath  the  tendon 
outwajxl. 

TENORRHAPHY. 

Description. ^Suturing  of  tendon.  In  recent  cases  the  ends  of  the 
tendons  can  ordinarily  be  approximated  without  great  difficulty.  In  old  cases 
if  the  ends  cannot  be  approximated  and  sutured  after  freshening  them  by 


ift4-ifi7.— Tkmorrhafiiv  • — A.Siftg^le  suture  through  entire  thiclcncM  of  teiirlon  ;  B,  Two 
ictfllrrly  itirouKli  ictHK^n,  in  opposite  (Jirectioiis  ;  C,  Peripheral  sutures;  D,  Woelflcr's  quili 


trimming,  some  method  of  lengthening  must  be  used — and  if  their  uniim 
cannot  Ije  accomplished  by  lengthening,  irans])lantution  to  adjacent  tendons 
may  l)c  resorted  to. 

Varieties. — Primary,  when  the  tenorrhai»hy  is  done  near  the  lime  of 
injur)'.     Sccondar)',  when  done  after  healing. 

Operation.— In  recent  cases  an  already  existing  wound  may  be  present 
fexrt-|il  insuchca««s  as  subcutaneous  ruj)turcof  a  tendon)  and  where  a  wound 
i  I't.  this  is  simply  enlarged  and  the  tendon  more  fully  exposed  and  the 

.  l.tted.     Where  nt)  wound  exists  at  the  time  <jf  the  tenorrhaphy,  the 

itn^in  tcntjon  anri  its  cnrj*  are  exjKisc<l  by  an  incision  which  reaches  the  site 
by  the  safest  and  simplest  route.  In  primary  tenorrhaphy  the  ends  may 
rrqtnre  no  trimming,  esjjecially  in  clean  ruts.— or  hut  slight  trimming.  In 
icctjfxlan'  tenorrhaphy,  a  transverse  or  oblique  section  of  the  lcn<lon  ends 
is  aJwa)**  necessary,  prior  to  suturing.     In  either  case,  the  opposite  ends  of 
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the  tendons  are  brought  weU  into  the  wound  and  approximated.  Chromic 
catgut  and  kangaroo  tendon  are  the  best  materiak  for  uniting  the  ends. 
Several  methods  of  suturing  are  used — the  chief  of  which  wiU  be  here  de- 
scribed: (a)  Interrupted  sutures  passing  transversely  through  upper  and 
lower  ends  of  di\ided  tendon  (Figs.  164  and  165,  letters  A,  B); — A  straight 
needle  enters  the  proximal  surface  of  the  upper  portion  and  passes  transversely 
through  its  thickness,  about  8  mm.  or  1.3  cm.  (from  i  to  J  inch)  from  the 
cut  margin — emerges  at  same  level  upon  distal  surface — crosses  the  gap — 
enters  the  distal  surface  of  the  lower  portion,  from  8  mm.  to  1.3  cm.  (J  to  J 
inch)  from  the  cut  end — passes  transversely  through — emerges  at  same  level 
on  proximal  surface.  The  two  ends  of  the  suture  are  drawn  upon  until  the 
tendon  ends  are  approximated,  and  are  then  tied.  When  the  tendon-ends 
have  Ijcen  cut  obliquely,  the  sutures  are  so  passed  as  to  cross  the  line  of 
division  at  a  right  angle  (Fig.  173,  B).  (b)  Interrupted  mattress  sutures: — 
A  cur\ed  needle  enters  the  proximal  surface  of  the  lower  portion,  about  8 
mm.  (i  inch)  from  its  end — passes  a.xially  through  two-thirds  of  the  thickness 


Figs.  16S-171.— Tknorrhaphy:— A,  Mattress  sutures;  B.  Same,  tied;  C.  I.ateral ;  knotted  sutures; 

U,  Same,  tied. 


of  the  tendon — emerges  on  the  cut  margin — crosses  the  gap  to  the  upper 
f)ortion  -  enters  the  cut  margin  about  two-thirds  its  thickness  from  the  prox- 
imal surface  -emerges  al)out  8  mm.  (^  inch)  above  the  end — passes  over 
the  outer  surface  of  the  upper  portion  of  the  tendon  for  from  8  mm.  to  1.3 
cm.  (if  to  i  iiuh) — again  enters  the  upper  portion  on  a  level  with  the  point 
at  which  it  has  just  emerged  from  the  upper  portion — passes  through  about 
two-thirds  its  thi(  kness — emerges  on  the  cut  margin — crosses  the  gap  to  the 
lower  portion  -  enters  its  cut  margin  about  two-thirds  its  thickness  from 
the  pro.ximal  surface — and  emerges  on  the  proximal  surface  on  a  level  with 
the  original  entrance-when  the  two  ends  of  the  tendon  are  drawn  upon 
until  the  rut  surfaces  come  well  into  contact  and  are  then  tied  (Figs.  168  and 
i6(),  \  and  H;  and  Fig.  167.  D).  (c)  Peripheral  longitudinal  coaptation 
sutures;-  A  curved  needle  enters  the  lateral  surface  of  the  upper  portion, 
about  S  mm.  or  i.;^  cm.  (J  to  A  inch)  from  the  cut  edge — passes  longitudinally 
through  the  tendon  and  emerges  on  the  cut  margin  about  6  to  8  mm.  (\  to  J 
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inch)  from  the  lateral  surface — crosses  the  j^ap — enters  the  cut  margin  of  the 
lower  portion,  from  6  to  8  mm.  (|  to  J  inch)  from  the  lateral  surface— passes 
longitudinally  through  the  muscle  and  emerges  on  the  lateral  surface,  about 
mm.  to  1.3  cm.  (§  to  J[  inch)  from  the  cut  margin.  The  upper  and  lower 
ends  of  the  sutures  are  now  lied,  approximating  the  tendons.  These  sutures 
axe  repeatetl  at  intervals  of  about  8  mm.  to  1,3  cm.  (^  lu  h  inch)  around  the 
entire  circumference  of  the  tendon  (Fig.  166,  C).  (d)  Lateral  knotted  sutures; 
— A  curved  needle  enters  the  lateral  surface  of  the  upper  portion  about  8 
mm.  to  1.3  cm.  (^  to  J  inch)  from  the  cut  margin — passes  Iransversclv  through 
the  tendon  tissue  for  about  8  mm.  to  1.3  cm.  (^  to  A  inch)  in  width,  and  8  mm. 
(\  inch)  in  depth — and  emerges  on  the  level  of  entrance.  The  two  ends 
of  the  suture  are  now  tied,  care  being  taken  to  but  slightly,  if  u\  alb  pucker 
the  tendon — and  one  end  of  the  suture  is  then  cut  short  The  same  kind  of 
suture  is  applied  immediately  below,  in  the  lower  portion  of  the  tendon,  and 
one  end  of  the  suture  similarly  cut  short.  The  two  long  ends  of  the  .sutures 
are  then  tied  together,  thus  approximating  the  two  ends  of  the  tendon.     As 


17>-IT4, — TUNOiBHAPHv  :— A.  Rcin(ort.-irij{  or  rt'taxatioii  suture,  applicable  to  any  form  of 
(»hown  with  first  turn  of  knot);    B,  SuiuriiiK  of  uMiijucly  divided  end*;  C.  Kcinlorciiijf 
(b^tid-throuib  ftuturc  by  lateral  suture  throUKli  loops  ot  drsl  suture. 


nuiny  of  these  pairs  of  sutures  are  introduced  as  necessary  (Figs.  170  and 

171,  C  and  D).     The  extreme  margins  of  the  tendon-ends  may  be  Jfurther 

witUTtd,  between  these  sutures,  by  method  *'c."     (c)  Relaxation  sutures; — 

In  any  of  the  above  forms  of  primary  or  coaptation  sutures,  one  or  more 

relaxation   sutures   of   heavy   catgut   may   be  applied,   passing   transversely 

|.through  ihe  entire  thickness  of  the  tendon  considerably  above  and  below  the 

rimary  sutures — and  tie*!   tightly  enough  to  take  the  chief  tension,  and  thus 

the  primar)'  sutures  from  strain  (Fig.  172,  A),     (f)   Combinalion  nf  the 

lintciTuptcd  mattress  (method  "b"),  or  lateral  knotted  suiures  (method  "d"), 

riih  rcUixalion  sutures  (melhmi  "e").     Of  these  various  methods,  either 

Inethod   **a"  or  **b**   is  probably  most   generally   applicable— the   former 

iespecially  in  smaller  tendons  and  the  latter  in  larger.     Having  united  the 

don-ends,  the  wound  is  closed  and  the  limb  put  up  upon  an  immobilizing 
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Comment. — (i)  While  a  constrictor  is  not  generally  necessary,  its  use  is 
ordinarily  advisable,  (a)  Some  surgeons  prefer  to  expose  the  parts  by  a 
cur\'ed  incision,  beginning  and  ending  over  the  tendon,  above  and  below 
the  rupture,  but  not  over  the  rupture — so  that  there  may  be  no  possibility 
of  adhesion  between  the  tendon  cicatrix  and  the  skin  cicatrix.  (3)  The 
ends  of  the  tendons  often  form  adhesions  to  their  sheaths,  and  must  be  freed 
before  they  can  be  brought  together.  (4)  All  tendon-sheaths  opened  to  expose 
tendons  must  be  repaired  with  catgut.  (5)  The  upper  end  of  the  divided 
tendon  retracts  further,  and  is  harder  to  find,  than  the  lower.  The  upper 
end  retracts  more  because  of  the  more  active  shortening  of  the  proximal  end 
of  the  muscle.  It  may  be  found,  in  hard  cases,  by  "  milking "  the  tendon- 
sheath  downward — or  by  incising  over  the  tendon  higher  up  and  tracing 
downward — or  by  incising  the  sheath  in  the  lower  part  of  the  wound  and 
tracing  upward.  The  upper  end  of  the  tendon  may  sometimes  be  brought 
into  view  by  extending  the  fingers  or  toes,  the  fibro-serous  vincula  pulling 
down  the  adjacent  tendons.  The  lower  end  is  generally  not  hard  to  be 
found — when  hard,  incise  over  the  sheath  low-er  down  and  trace  upward — 
or  pass  a  probe  into  its  sheath  from  below  and  protrude  it  upward.  (6) 
If  the  two  ends  cannot  be  found,  one  end  must  be  transplanted  into  a  neigh- 
boring tendon  of  the  same  group  or  function  (see  transplantation  and  grafting 
of  tendons,  pages  221  to  223).  (7)  The  limb  is  put  up  so  as  to  relax  the 
tendon  and  muscle  fully,  and  held  so  in  a  splint  during  union.  After  union 
has  occurred,  passive  and  active  movements  are  begun  early  and  persisted 
in — in  order  to  prevent  adhesion  of  tendon  to  sheath,  and  to  get  full  range 
of  movement.  (8)  It  will  be  seen  by  comparing  the  illustrations  of  Neuror- 
rhaphy (pages  144  to  146)  that  many  of  the  methods  used  in  uniting  nenes 
are  applicable  to  the  union  of  tendons,  and  vice  versa. 


TENDON-LENGTHENING. 

Description. — Tendon-lengthening,  sometimes  called  tendoplasty,  is  ap- 
plied to  the  lengthening  of  shortened  tendons,  or  to  the  union  of  severed 
tendons,  by  processes  of  plastic  elongation. 

Varieties. — Tendon-lengthening  may  be  required  in  two  classes  of  cases; 
— (I)  Where  the  tendon  is  intact  but  shortened; — (2)  Where  the  tendon  has 
been  severed  and  the  divided  ends  have  retracted.  As  to  the  time  of  per- 
forming the  operation,  tendon-lengthening  may  be  either  primary'  (done  near 
the  lime  of  injury),  or  secondary  (when  done  after  retraction  and  healing). 

Operation. — Much  tliat  has  been  said  under  Tenorrhaphy,  as  to  the 
exposure  of  the  tendon,  is  equally  applicable  here — (see  Operation,  page  213, 
and  Comment,  page  216).  Having  exposed  the  shortened  tendon,  or  the 
retracted  tendon-ends,  in  the  wound,  one  of  several  methods  of  lengthening 
may  be  applied — the  chief  of  which  will  be  here  described: — (a)  Operations 
for  lengthening  shortened  intact  tendons : — (i)  By  long  oblique  division 
of  tendon,  with  gliding  of  beveled  ends; — The  obliquity  of  the  division  will 
determine  the  amount  of  lengthening — tlie  ends  being  slid  past  each  other  far 
enough  to  still  leave  sutTicient  substance  for  union — and  then  the  ends  are 
sutured  by  several  transverse  sutures  of  chromic  gut  or  kangaroo  tendon. 
An  oblique  incision  of  5  cm.  (2  inclies)  will  furnish  a  lengthening  of  from 
2.5  to  4  cm.  (i  to  i^  inches)  (Fig.  176,  B).  (3)  By  central  longitudinal 
splitting  of  tendon  with  transverse  division  of  the  split  ends  and  their 
approximation,    surface   to   surface; — Having   split   the   shortened    tendon 
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Ftjt*.  i7i*i7«.— TKNiK>Ni.KNGTHRNiNr, :— A,  SpIitlitiK  iftulnn  transversely  ami  Ion  git  ud  in  ally  anil 
sntuirtnK  ciidfc  lAtcmity  ;  B^  Splitting  .tml  suturing;  tciidmi  obliquely  ;  C,  SpliUin);  UMiituri  uhiiquely  .nnil 
j^liiuliruilly  ami  f^HtuririK  split  ponif*iis  rnd-to-citd  ;  D,  Splitting  one  end  obliquely  and  lorigitudi- 
iMUy  Ainl  suluriiijc  the  ^plil  end  laterally  lu  uppusilc  unsplit  «!iid. 


Flf!k  Ij^ila*— Ti«»mr»*«-l-»»*»»;TM«*MNr. .— A.  Splitting  on«  trifl  lonirt^mllnnllv  and  iraiisvcrBely, 

iMtlM|M|'Htarabti>i                               iilit  em)  itilo  rip|»r>«ilc  tmsplit  end  :   V-  <i;l* 

~*'      ■                                           wlifjc  bi-nt,  and  '^iituruii:   <ipllt  |m>i:  ic, 

,  D.Samr  ■>  Inst,  with  diflcrvut   m-  nul 


irrJ 


b 
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down  its  center,  as  far  as  necessarj'  to  furnish  the  needed  length,  the 
ends  of  the  split  portion  are  divided  transversely,  or  slightly  obliquely,  in 
opposite  directions.  They  are  then  glided  past  each  other  and  fastened 
laterally  near  their  ends  by  two  or  more  sutures  passing  through  their  com- 
bined thickness  (Fig.  175,  A).  (3)  By  central  longitudinal  splitting  of  tendon 
with  transverse  division  of  the  split  ends  and  their  approximation,  end  to 
end; — Somewhat  similar  to  the  method  just  described,  except  that  the  extreme 
ends  of  the  split  portions  are  sutured  end-to-end,  rather  than  surface-to- 
surface  (Fig.  177,  C).  (4)  By  zig-zag  incisions; — Incisions,  transverse  to 
the  length  of  the  tendon,  are  made  on  opposite  sides  of  the  tendon,  p>assing 
half-way  across,  and  not  placed  directly  opposite  each  other.  As  many  as  are 
deemed  necessary  are  thus  placed,  and  the  tendon  lengthened  by  traction 
(Figs.  187  and  188,  A,  B).  (b)  Operations  for  lengthening  shortened 
severed  tendons : — (1)  By  partially  splitting  one  end,  twisting  the  split  half 


Fijfs.  1S3-1S6.— Tknu<)n-i.f.N(;thknino  :— A,  Double  splitting  of  both  ends,  reinforcing  where 
bent,  and  suturiti^  split  portions  cnd-to-end  ;  B,  Bridj^ing  with  gut,  or  reinforcing  or  relaxing  with 
lateral  knotted  sutures  ;  C,  Bridging  with  twisted  gut ;  D,  Interpolation  with  another  pieceof  tendon. 


and  suturing  it  to  itself  and  to  the  end  of  the  opposite  end.  Calculating  the 
required  amount  of  tendon  needed,  the  upper  end  of  the  tendon  is  partially 
split,  twisted  upon  itself  and  sutured  to  itself — and  its  free  end  sutured  to  the 
opposite  lower  end  of  the  unsplit  tendon  (Fig.  178,  D;  and  Fig.  179,  A). 

(2)  By  partially  splitting  both  ends,  twisting  the  split  portions  and  suturing 
them  to  themselves  and  to  the  end  of  the  opposite  end.  This  is  the  applica- 
tion to  l)oth  ends  of  the  principle  applied  in  *'i"  to  one  end  (Fig.  180,  B). 

(3)  By  partially  sj)litting  both  ends,  twisting  the  split  portions  and  suturing 
them  to  themselves  and  laterally  to  the  opposite  end  (Fig.  181,  C).  (4) 
By  distance  suturing,  or  bridging,  with  catgut; — The  ends  are  approximated 
by  lateral  knotted  sutures,  as  far  as  possible,  then  a  continuous  catgut  suture 
is  run  back  and  forth  between  the  ends  and  between  the  lateral  knotted 
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sutures,  partially  filling  in  the  gap  by  catgut  strands,  upon  which  lymjih 
and  blood  are  poured,  and,  together  with  the  calgul,  organized  (Figs.   184 
and  185,  B  and  C;  and  Fig.  189,  C).     Following  the  union  of  the  tendon- 
vnds,  the  tendon-sheath,  if  it  have  been  incised  or  othenvise  injured,  is  re- 
paired with  catgut  sutures,  as  far  as  possible.     In  exposing  the  tendon,  the 
sheath  should  not  ha\'e  been  needlessly  freed,  for  the  vessels  of  the  tendon 
reuvh  it  through  the  sheath.     The  overlying  muscles  are  brought  together 
with  buried  catgut  sutures.     The  skin-wound  is  then  closed — and  the  limb 
bimmobilized  upon  a  splint,  which  will  insure  relaxation  of  the  part.     Passive 
*and  active  motion  should  be  begun  as  stx>n  as  sound  healing  has  occurred. 
Comment, — Many  of   the    niethtxls   of    nerve-lengthening   are   equally 
applicable   to    tendon-lengthening    (pages    147    to    149).     Not    only    may 
tendon -lengthening  be  accomplished  b\-  processes  of  plastic  elongation  in  the 


Fljt«.  187-1*).— TBwnoN-lnNcTURNiNc  —A.  Poncct's  accordion  method  lin  cascof  Icndo  AchJUi«) 
—inciMQns  pnitly  across  tenduij ;  B,  Same,  fthovring  amount  of  lengthening  by  traction  upon  tendon  ; 
C.  Sndcing  wtth  gut,  reinforced  with  decftlcified  bonv-rylinder. 


of  bringing  into  position  undetached  portions  of  tendon — but  elongation 
ly  l>c  also  accomplished  by  the  interposition  of  tendon  substance,  in  those 
where  the  gap  is  loo  long  to  be  bridged  by  other  means,  as  in  the  similar 
■1    for   nenc  lengthening.     The   two   most   ordinary   ways   are   the 
i  .:, — (a)  A  piece  of  tendon  of  the  required  length  and  as  nearly  the 

^dc?urrd  size  as  possible,  taken  from  a  human  being  just  operated  upon,  tir 
rfrom  a  lower  animal,  is  inserted  into  the  interval  between  the  severed  ends, 
irhich  have  been  freshened,  and  is  sutured  to  both  ends  of  the  main  tendon 
by  longitudinal  [>eripheral  sutures,  or  other  method  (Fig.  186,  D),  (b)  Half 
ihc  tliickne^s.  and  as  much  of  the  length  as  required,  of  part  of  the  same  or 
oC  one  of  the  neighboring  tendons  of  the  patient  is  taken,  and  sutured,  as 
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above,  into  the  gap.  The  wound  is  treated  as  after  other  forms  of  tendon- 
lengthening.  The  interpolated  tendon  probably  disappears,  as  such,  after 
serving  as  a  framework. 

TENDON-SHORTENING. 

Description. — The  shortening  of  a  tendon  for  the  purpose  of  increasing 
the  action  of  a  muscle  which  has  become  impaired  by  the  elongation  of  its 
tendon,— or  for  the  purpose  of  improving  a  deformity  (as  the  shortening  of 
the  tendo  Achillis  for  talipes  calcaneus). 

Operation. — Having  exposed  the  involved  tendon,  its  shortening  may  be 
accomplished  in  one  of  several  ways; — (i )  By  excision  of  a  piece  of  the  tendon, 
with  the  union  of  the  resulting  ends  by  one  of  the  methods  of  tenorrhaphy. 
(2)  By  oblique  division  of  the  tendon,  followed  by  gliding  of  the  ends  in  such 
a  way  as  to  lessen  the  length  of  the  tendon,  and  the  suturing  of  the  ends  as 


FIks.  ic^o-igj^.— r»:NO()N-SHr)RTKNiNG  :— a,  Portion  of  tendon  excised  obliquely  and  se\-ered 
portions  sutured  fiid-to-cnd,  in  direci  contact  or  ovcrhipping  (reverse  of  Fijj.  176.  Bi ;  B.  Z-&hap«d  inci- 
sion is  made,  followed  by  excision  of  E  F  G  H  and  IJ  K  L,  after  which  K  F  is  sutured  to  K  L  :  C,  Follow- 
ing excision,  ends  of  tendon  are  sutured  in  form  of  mortise ;  D,  Excision  of  portion  of  tendon  by  trans- 
verse incision,  followed  by  mattress-suturing  of  opposite  ends  (portion  between  circular  transverse 
incisions  is  here  excised). 

in  Fig.  19c,  A.  (3)  By  division  and  shortening  of  the  tendon,  followed  by 
the  beveling  of  one  end  into  a  wedge,  and  the  splitting  of  the  other  end— 
and  the  suturing  of  the  wedge  into  the  sj)Ht  portion,  thus  using  up  the  excess 
of  length  (Fig.  192.  C).  (4)  By  the  figure  of  Z  method  (Fig.  191.  B):— 
make  a  vertical  incision  down  the  center  of  the  tendon  from  F  to  K.  and 
transverse  ones  along  E  F  and  K  L.  Having  drawn  the  cut  portions  apart, 
shorten  each  piece  by  removing  the  ends  at  G  H  and  I  J.  E  F  and  G  H  are 
then  sutured  together,  and  I  J  and  K  L — as  well  as  the  vertical  line  of 
division.  The  wound,  following  the  operations  for  tendon-shortening,  is 
closed  and  treated  us  after  tendon-lengthening.  Another  form  of  tendon- 
shortening  is  shown  in  Fig.  193,  D,  where  a  portion  of  tendon  is  removed. 


TENDON-GRAFTING. 
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TENDON-GRAFTING. 

Description.— Tendon-grafting,  tendon-lransplantalion,  or  tendon-im- 
plantiiiion,  as  liic  optralion  is  variously  termetl*  is  the  altaihmenl  of  ihe 
di-^tal  end  of  a  divided  tendon  into  a  neighboring  «.ound  tendon  of  the  same 
general  group  or  function.  The  altarhment  is  Fnimetimes  made  laterally, 
without  the  division  of  the  invohed  tendon 

Indications. —  ( I )  Those  cases  in  which  so  much  of  the  tendon  has  L>ecn 
destroyed  that  its  reconstruction  is  impossible — and  the  damaged  tendon 


Figt'  i(H-— TkNOON'GKArTINC:— Of  souittj  cxlciisor  of  i;real  ln«r  liilo  Impaiicil  atilcHor  tibial ;  A, 
TvTMian  at  tthiaili*  nnticus;  B,  ProximaJ  end  oj  e>ilciisoi  pioptius  halluris,  which  has  b«;ii  ^tvered 
^ftom  itwwrr  r»iil.  C  aixt  engrafted  upon  aiilcrior  tibial  tciiituii ,  D.   Iiincniiuiit  Icniioii  ol  extensor 
\u  ditcHoruiii. 


is  therefore  grafted  to  a  neighboring  tendon  (for  instance,  shiiuld  one  ^(  the 
blotir  tendons  of  the  flexor  sublimis  or  profundus  digitorum  be  Ick)  extensively 
(damaged  for  union  of  the  pmximal  and  dista!  ends»  its  distal  end  may  be 
lattarhc<i  to  one  of  the  neighboring  sound  tendons  of  the  same  muscle),  (a) 
[Those  cases  in  which  a  group  of  muscles,  or  a  single  muscle,  has  been  para- 
Ij-xed— and  one  or  more  of  the  tendons  of  the  paralyzed  group  is  therefore 
[grafted  to  a  ten<lon  of  an  unparalyze<l  group  (for  instance,  if  the  tibialis 
nticus  were  paralyzerJ  and  the  extensor  proprius  hallucis  intact,  the  tendon 
bttrr  may  Ik*  grafted  upon  the  tibialis  amicus)  (Tig.  T94).  Where  the 
>o  of  llic  muscle  fn^m  which  the  power  is  to  be  derived  is  of  comparatively 
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little  importance  functionally,  and  the  paralyzed  muscle  is  of  more  importance, 
the  entire  sound  tendon  may  be  diverted  into  the  paralyzed  muscle  (Figs. 
195-198).  But  where  the  tendon  of  the  muscle  which  is  to  supply  the 
power  is  more  important  than  the  paralyzed  tendon,  then  but  a  portion  of 
the  sound  tendon  should  be  diverted  into  the  paralyzed  one  (Figs.  199-203). 


Figs.  193-I9.S.— Thndon-graf  1  i.w,  —I— Where  the  teiidoti  of  the  muscle  supplying  the  power  is  of 
coiupaialively  little  importance  (shown  on  the  light,  in  light),  the  entire  sound  tetidun  is  grafted 
upon  the  impaired  tendon  (shown  on  the  left,  in  dark).     (Modified  from  Vulpius.) 


Figs.  H/crio-j.—TKNnoN  r.RMTisr; :— II— Where  the  tendon  of  the  muscle  supplying  the  power  is 
of  greater  inijxiTtain  e  oiiowii  on  the  right,  iti  light),  onl>  a  pottion  ol  the  sound  tendon  is  grafted 
U]ion  the  im)iairetl  tendon  isho«n  on  the  kit,  in  ilarki.     (Modified  from  X'uljiius.) 


Operation. — Having  exposed  the  field  of  operation  l)y  an  incision  harming 
the  adjacent  structures  as  little  as  possible,  and  having  isolated  the  involved 
and  the  sound  tendons,  the  technic  of  j^raftint^  may  be  accomplished  in  one 
of  several  ways — the  chief  of  which  will  be  here  mentioned; — (a)  Tendon- 
grafting  by  lateral  attachment :- In  the  ta^e  of  a  divided  tendon,  the 
distal  end  is  freshened  by  an  oblique  paring  (Fig.  204,  A).     In  the  case  of  a 
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I 


Jyzed  (undivided)  tendon,  it  is  di\ided  obliquely  (also  A,  Fig.  204). 
lat  portion  of  the  sound  tendon  to  which  the  involved  tendon  is  to  be  at- 
tached is  freshened  upon  its  lateral  asfject — to  which  the  i>bli<iuely  divided 
distal  end  of  the  injured,  or  paralyzed,  tendon  is  now  sutured  with  gut  by 
peripheral  coaptation  sutures,  or  other  form  of  suturing.  Sometimes  the 
paralyzed  tendon  is  not  divided^  but  its  lateral  aspjecl  freshened,  just  as  in 
the  case  of  the  sound  tendon — these  aspects  being  then  brought  together 
and  sutured  (Fig.  20<;, 
B).  Especially  wiaild 
thisbeindicatefl  where  it 
is  possible  for  the  struc- 
ture of  the  paralyzed 
muscle  eventually  to  re 
pain  its  functioning,  (b) 
Tendon  -  grafting  by 
implantation:  —  The 
sound  tendon  is  split  en- 
tirely through  its  center, 
over  an  area  sufficiently 
jnng  t<»  accommodate  the 
tendon  to  be  grafted. 
Freshen  the  distal  end 
of  the  involved  tendon 
(injured  or  paralN'zed) 
by  paring  both  sides  in 
a  beveling  or  wcxJge- 
shajietl  fa.-jhion.  The 
wcfigc-shaped  ])iece  of 
tendon  is  then  inserted 
between  the  li|>s  of  the 
split  tendon  and  held  in 
pbcc  by  two  or  more 
gut  sutures  passed  trans- 
versely through  both  tendons  (Fig.  206,  C).  The  wound  is  finally  closed 
in  the  usual  way—and  the  limb  put  up  upon  a  splint  in  such  u  jiosiiion 
to  secure  relaxation  of  the  parts. 


F\k$.  »n-anft,— TE«D€iK-GfcAFTiNr.  •— a,  nmUliig  nid  of  i!»- 

vulnl  triMl4in  iitt"  Inltral  ;is|>c*-t  of  lUnlivJflwJ  teni|>>ii;  It,  Grnlllrtt; 
iiii<li\  iiliMl  ictxloiis  hitiT;i1lv,  C,  Impluiit.itioit  oi  bc\eU'd  cikI  of 
lt-tid<jri  iHjtWfcii  itit  split  |Hnli(>]is  ol  M>uti()  icrulun. 


REPAIR  OF  RUPTURED  OR  DIVIDED  TENDON-SHEATHS. 

Description.— A  tendon -sheath  may  be  aci  idenlally  rujnured  by  violent 
tinn  or  injury,  as  in  the  case  of  the  li)ng  head  of  the  biceps,  or  may  be  pur- 
posely clivided  in  an  operation  temporarily  to  expose  the  tendon  within,  or 
the  underlying  parts  beyond  (as  the  division  of  the  sliealh  of  the  tendo  Achillis 
for  tenorrhaphy,  or  the  division  of  the  common  sheath  of  the  peroneua  longus 
an<l  brevis  tendons  temporarily  to  retract  the  contained  tendons  in  the  excision 
of  the  ankle  joint). 

Hperalion.— When  the  object  is  to  expose  the  tendon  and  sheath  alone, 
riv  curved  incision  is  made,  coming  over  the  shc.uh  above  and  below 
ill-  'lat  to  one  side  at  the  site  of  rupture  {m>  that  the  citalrites  of  skin 

ajr  11   will  not  fall  directly  over  each  other).     Or  a  straight  int  ision 

may  itc  made  directly  over  the  tendtm-shealh.  \Mien  the  sheath  is  divided 
in  the  amrse  of  Ktmc  other  operation,  the  position  of  the  incision  will  have 
been  determined  by  the  special  o]>eratiun.     The  part  is  then  put  into  that 
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position  which  will  relax  the  tendon  to  the  greatest  extent — the  tendon  and 
sheath  are  then  clearly  located,  and  the  former  placed  within  the  latter, 
while  the  edges  of  the  sheath  are  held  aside.  The  sheath  is  then  carefully 
dropped  together  over  the  tendon  and  the  sheath -margins  sutured  with  a 
fine  continuous  gut  suture.  The  wound  is  now  closed  and  the  limb  put  up 
so  as  comi)letcly  to  relax  the  tendon.  In  about  ten  days  the  limb  is  taken  oul 
of  the  splint  at  intervals  and  passively  moved,  to  prevent  adhesion  of  tendon 
to  sheath — while  the  surgeon's  left  thumb  placed  over  the  tendon  during 
manipulation  holds  it  in  place  within  the  sheath  and  relieves  part  of  the 
strain  upon  the  recently  sutured  sheath. 

Comment. — In  cases  of  paralysis,  the  peroneus  longus  has  been  grafted 
into  the  tendo  Achillis,  into  the  tibialis  posticus,  and  even  into  the  tibialis 
anticus; — the  tibialis  anticus  into  the  extensor  proprius  hallucis; — the  sartorius 
into  the  rectus  femoris,  and  the  like.  Tendons  are  sometimes  appro.ximated 
by  tunneling  under  other  structures. 


I'iv;.  j'17.— l",xi:isin\  tJi-    riNiM^N-siiKAiH  :— SlK-alh  is  sc-i/cd  with  forceps   and    dividcil  cirouLirl* 
atniiixl  tlic  tciiiiiiii  a(  bfith  iiids  of  the  invulved  area. 


EXCISION  OF  TENDON-SHEATHS. 

Description.— The  removal  of  more  or  less  of  the  sheath  of  a  tendon. 
Oenorally  rcsi)rtc<l  to  in  cases  of  obstinate  tenosynovitis. 

Operation.  -Tlic  spcriai  tendon-sheath  involved  is  e.xposed  by  an  incisi<'n 
diri'dly  over  it, — or  l>y  an  incision  l)eginning  and  ending  over  the  sheath  but 
pas>inj^  to  oiu*  sitic  of  the  sheath  throughout  the  rest  of  its  course,  thus  en- 
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abling  a  skin-flap  to  be  turned  to  one  side,  so  that  when  replaced  its  scar 
will  not  fall  directly  over  the  tendon.  Having  retracted  the  soft  parts,  the 
tendon-sheath  is  entirely  isolated,  with  care,  from  the  neighboring  structures — 
especially  from  those  forming  its  bed.  The  sheath  of  the  tendon  is  now 
divided  circularly  around  the  tendon,  above  and  below  the  diseased  portion 
— but  without  cutting  the  tendon  itself.    Having  completed  the  two  circular 

incisions  at  either  end,  the  sheath  is  split  in  the  long  axis  of  the  tendon — 

and  thus  laid  completely  open — and  may  be  removed  in  one  piece  (Fig.  207). 

Any  diseased  portions  of  the  contained  tendon  found,  should  be  scraped. 

The  skin-flap  is  then  united — and  the  limb  put  up  so  as  to  immobilize  the 

tendon. 


«S 


CHAPTER  IX. 


OPERATIONS  UPON  THE  LIGAMENTS. 

SYNDESMOTOMY. 

Description. — Division  of  ligaments.  Generally  performed  for  the  con- 
traction of  ligaments  occurring  as  the  cause,  in  whole  or  in  part,  of  some 
of  the  deformities. 

Operations. — The  ligament,  or  ligaments,  at  fault  may  be  divided  by 
the  subcutaneous  or  open  method — the  latter  being  preferable.  In  the  open 
method  the  involved  ligaments  are  exposed  by  the  simplest  and  safest  route 
— and  divided  in  the  same  general  manner  as  the  division  of  tendons  by  the 
open  method — and  the  wound  similarly  treated. 


SUTURING  OF  LIGAMENTS. 

The  suturing  of  ligaments  is  performed  upon  the  same  general  principles 
as  is  tendon-suturing  (see  page  213). 


LENGTHENING  OF  LIGAMENTS. 

Description. — Lengthening  of  ligaments  which  have  become  shortened 
through  disease  or  injury — esi)ecially  in  cases  of  deformity. 

Operation. — Many  of  the  same  methods  involved  in  tendon-lengthening 
are  applicable  to  the  lengthening  of  ligaments.  Where  a  ligament  is  attached 
to  a  bony  prominence,  this  has  been  chiseled  off  and  displaced  to  a  neigh- 
boring site  and  there  nailed  (as  in  the  case  of  the  ligamentum  patellae,  where 
the  tubercle  of  the  tibia  has  been  displaced  to  the  upper  portion  of  the  tibia 
— but  with  uncertain  success).     (See  Tendon-lengthening,  page  216.) 


SHORTENING  OF  LIGAMENTS. 

Description. — Shortening  of  ligaments  which  may  have  become  lengthened 
through  disease  or  injury. 

Operation. — Many  of  the  tendon-shortening  methods  may  also  be  ap 
plied  to  elongated  ligaments.     .As  in  the  above  operation,  where  a  ligament 
is  attached  to  a  prominence  of  bone,  this  may  l)e  chiseled  from  its  normal 
site  and  nailed  to  an  adjacent  site  (as  in  the  case  of  the  ligamentum  patella?, 
where  the  tibial  tubercle  has  been  dis{)laced  lower  down  the  tibia). 

Note. — Most  of  the  work  done  ui)on  Ligaments  will  be  found  described 
in  special  writings  upon  orthopedic  surgery.     (Also  see  Tendon-shortening, 
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FASaOTOMY. 

Description. — Fasciotomy  or  aponeurotomy  signifies  the  division  of 
bands  or  planes  of  contracted  fascia.  The  term  is  used  with  especial  reference 
to  operations  upon  contracted  palmar  and  plantar  fascia,  in  the  deformities 
of  those  parts — and  in  connection  with  the  contracted  fascia  lata,  and  the 
contracted  fascia  following  burns,  and  the  like. 

Operation. — The  division  is  usually  accomplished  by  the  subcutaneous 
or  open  method.  The  general  princii)les  of  the  operations  will  be  here  de- 
scribed— the  steps  of  the  special  operation  will  be  determined  by  the  anatomy 
and  contraction  of  the  part  involved,  (a)  Fasciotomy  by  the  Subcutaneous 
Method : — Where  the  contracted  fascia  is  in  the  form  of  narrow  bands,  a 
sharp-pointed  tenotome  with  a  narrow  cutting-edge  (of  about  6  mm.,  or  { 
inch)  is  best.  Where  the  fascia  is  contracted  in  the  form  of  planes,  a  sharp- 
pointed  tenotome  with  a  longer  cutting-edge  is  to  be  preferred.  The  short- 
bladed  fasciatome,  however,  is  the  safer  form  of  tenotome,  as  far  as  damaging 
the  neighboring  structures  is  concerned.  The  instrument  is  inserted  flatwise 
beneath  the  fascia — the  cutting-edge  is  then  turned  toward  the  contracted 
fascia,  which  is  rendered  further  prominent  by  e.xtending  the  part,  and  the 
special  band  of  fascia  is  divided  against  which  the  knife-edge  presses — then 
another  band  is  sought — new  bands  api)earing  to  sjjring  into  existence  as 
others  are  cut — the  tenotome  being  carefully  pushed  in  different  directions 
until  all  the  bands  are  cut.  Just  before  each  band  is  cut,  the  tip  of  the  surgeon  s 
left  forefinger  should  be  placed  over  the  tense  band  of  fascia  and  make  counter- 
pressure,  and  thereby  serve  as  a  guide  of  the  progress  of  the  knife  toward  the 
skin.  Sometimes  all  the  bands  can  be  divided  through  one  introduction 
of  the  tenotome — in  other  cases  the  tenotome  is  introduced  at  several  sites. 
The  tenotome  is  sometimes  introduced  between  the  skin  and  the  fascia  and 
divides  the  latter  by  cutting  downward,  which  is  somewhat  more  risky. 
When  all  or  nearly  all  of  the  ligaments  have  been  divided  which  the  tenotome 
can  detect  and  reach,  the  part  is  fully  extended,  breaking  down  the  remaining 
ones  if  any.  The  tenotome  wound  or  wounds  are  then  closed  by  a  suture 
or  two  and  the  limb  immobilized  in  a  splint,  which  is  worn  for  a  long  period, 
(b)  Fasciotomy  by  the  Open  Method :— A  number  of  limited  incisions 
may  be  made  from  without  inward,  through  the  skin  and  fascial  bands, ^ 
or  the  involved  fascial  bands  may  be  exposed  through  a  skin-flap  which  is 
raised  and  retracted  to  one  side,  or  through  a  long  straight  incision  whose 
margins  are  retracted  laterally.  Following  the  thorough  exposure  of  the 
parts,  in  the  last  method,  the  contracted  fascia  is  dissected  out  wherever 
present.  In  either  one  of  the  open  methods,  the  part  is  fully  extended  after 
the  operation,  the  skin-wound  closed  and  the  part  immobilized. 

Note. — Much  of  the  work  done  upon  the  Fascia  will  be  found  described 
in  special  writings  upon  orthopedic  surgery. 


CHAPTER  XI. 

OPERATIONS  UPON  THE  BURSAE. 

PUNCTURE  OF  BURSAE. 

Description. — Generally  resorted  to  for  exploring  the  nature  of  the 
bursal  contents,  or  for  injecting  fluid  for  destroying  its  secreting  surface,  or 
simply  for  the  evacuation  of  its  contents. 

Operation. — The  needle  of  the  syringe  is  introduced,  with  the  usual 
precautions,  into  the  interior  of  the  enlarged  bursa — piercing  the  skin  as 
directly  over  the  cyst  as  possible  and  passing  by  the  safest  route  through,  or 
preferably  between,  the  overlying  tissues.  The  site  of  the  introduction  will 
depend  upon  the  special  bursa. 

INCISION  OF  BURSAE. 

Description. — Usually  resorted  to  for  the  evacuation  of  pus,  or  other 
fluid;  or  to  expose  the  interior  for  curettage. 

Operation. — An  incision  is  made  down  to  the  bursal  sac — selecting  a 
site  where  the  least  important  structures  will  be  encountered  and  the  sac 
most  readily  reached.  The  intervening  parts  having  been  retracted  to  one 
or  both  sides  and  the  bursa  steadied  by  the  surgeon's  left  forefinger  and 
thumb,  its  wall  is  incised  with  a  scalpel — after  which  the  special  object  of 
the  operation  is  accomplished.  The  steps  of  the  operation  will  depend  upon 
the  special  bursa.  In  some  cases  the  incision  will  pass  from  the  skin  directly 
into  the  bursal  cavity,  without  any  intervening  dissection. 

EXCISION  OF  BURSAE. 

Description. — Generally  done  for  the  removal  of  chronically  inflamed 
or  diseased  bursa? — the  majority  of  the  latter  cases  being  tubercular. 

Operation. — The  exposure  of  the  enlarged  bursa  is  accomplished  as 
described  under  the  operation  for  incision.  The  surrounding  parts  having 
been  then  drawn  well  aside,  the  entire  bursal  sac  is  dissected  from  its  bed, 
partly  by  blunt  and  partly  by  sharp  dissection — carefully  guarding  the  neigh- 
boring structures,  and  especially  those  joints  with  which  the  bursa  may 
communicate.  Whenever  possible,  the  communication  with  a  joint  should 
be  closed  by  suturing  together  the  edges  of  the  neck  of  the  excised  bursa. 
The  wound  is  then  closed,  or  drained,  as  indicated. 
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CHAPTER  XII. 
AMPUTATIONS. 


I 


GENERAL  CONSIDERATIONS. 

Definition.^Ampuiation — the  removal  of  a  limb  through  its  continuity. 
Disarticulation — the  removal  of  a  hmb  at  a  joint. 

Indications. — Any  injury,  disease,  or  malformatioin  rendering  retention 
of  the  limb  incompatible  with  life  or  comfort; — avulsion  of  iimb;  compound 
fracture;  compound  dislocation;  fracture  with  great  comminution  of  bone; 
laceration  of  important  vessels;  extensive  contusion;  extensive  laceration;  gun- 
shot injuries;  aneurism;  effects  of  heat  and  col<l:  ganj^ene;  extensive  bone 
disease:  tumors;  elephantiasis;  tetanus;  snakebite;  deformities.  Amputa- 
tions are  far  less  frequent  in  modern  conservative  surgery  than  farmerly— 
limbs  now  being  often  saved  by  excision,  and  other  operations,  which  were 
at  one  time  sacrificed. 

Preparation  of  Patient.— The  constitutional  preparation  of  the  patient 
— and  the  previous  and  immediate  local  antiseptic  preparation  of  the  part — 
are  the  same  as  for  any  major  o})eration.  The  part  should  be  shaved,  where 
its  condition  admits  of  this  preparation— and  should  come  to  the  table  with 
the  preliminary  dressing  in  position. 

Position  of  Patient,  Surgeon,  and  Assistant.— (i)  Patient  rests  upon 
back,  lying  near  side  of  table,  and  nearer  the  upper  end  for  amputations  of 
the  upper  extremity,  that  the  limb  may  be  held  out  from  the  table  at  a  right 
angle: — anr!  nearer  the  lower  end  for  amputations  of  the  lower  extremity, 
that  the  limb  may  be  held  both  out  from  the  table,  and  also  over  the  end  of 
the  table.  (2)  Surgeon  so  places  himself  as  to  enable  him  to  grasp  with 
his  left  hand  the  patient's  limb  between  the  saw-line  and  the  trunk— which 
irill  place  him  upon  the  outer  side  of  the  right  limbs,  and  on  ihe  inner  side 
«f  the  left  limbs  (between  the  table  and  the  left  limbs)  (Fig.  20S).  This  is 
ihe  gctjcral  ruJe.  of  almost  universal  application  (and  will  not  be  repealed 
each  o|)eration)— where  exceptions  occur  they  will  be  mentioned  with 
special  amputations.  In  amputations  of  the  upper  part  of  the  left  .arm 
lin<1  upt>er  part  of  the  left  thigh,  especially  the  lalter,  it  maybe  more  con- 
venient to  stand  to  the  outer  side  of  ihe  limb,  in  which  case  the  left  hand 
s  the  limb  below  the  saw -line.     This  avoids  wedging  one's  self  between 

table  and  the  upper  part  of  the  limb,  which,  in  the  case  of  the  lower  limb 
panicularly,  cannot  be  stretched  nut  at  a  right  angle  from  the  table.  (3)  As- 
•isttnt :  -grasps  the  part  of  the  limb,  wrapjxni  in  an  aseptic  towel,  that  is 
U>  iic  rrmovetl.  standing  facing  the  surgeon,  so  that  he  can  better  steady  the 
limb  against  the  movements  of  the  saw  than  if  he  stCHxl  at  the  end  of  tht- 
limh — his  arms  being  thus  parallel  rather  than  at  a  right  angle  to  the  working 
of  thr  %aw. 

Instnunents. — Esmarch's  rubber  bandage  and  tourniquet;  amputating 
knive!!.  U»ng  and  short;  scalF>els,  various;  cartilage  knives;  Catlin  knives; 
«awft,  ordinary  amputating,  bow,  and  butcher;  small  thin  saw,  for  spicuhe 
vi  bones;  periosteal  elevators;  metallic  retractors  (for  flaps);  linen  retractors 
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(for  flaps) ;  broad  metallic  or  ivory  spatula?  and  retractors  to  hold  soft  parts 
out  of  way;  dissecting  and  toothed  forceps;  arten-clamp  forceps,  numerous; 
rongeur  forceps;  scissors,  straight  and  cur\ed,  sharp  and  blunt;  tenacula; 
l)rohes;  gr(K)ved  directors;  ligatures  and  sutures,  silk,  catgut,  plain,  chro- 
mic,  silk-worm   gut,   tendon;  needles,  straight  and  cur\ed;  needle-holder: 


X. 


l-iK.  .>■■>.— Ill  I  siK.\iiN«;  J'osniov  oi-  Si'Rr.i-.oN  in  AMPtTAiisr. :— Slaiuliiin  to  «>ulor  «.idc  ul 
ri):ht,  ;iiiil  t<>  iimri  -iilc  <>t  Ittt  liiiiN-^-  iii:mi|iulatiiij;  kiiilo  wiili  rijihl  hniui.  atxl  sicidx  iiii;  limb  <al«« 
i(ti:i<lin;;  ^  >it  |>.iti'><  will)  Icil  li.uxl  pKii  i-<|  hciwccii  s.iw-liiic  and  irunk. — lliinds  ot  assistant  arc 
shtiwii  ill  xaiii'ii'.  jMi-ilions,  i^kisjuml;  and  ><upporiiiix  p.iM  t<»  roiiu'  away. 


drainage  tul)cs;  irrigator  and  irrigation  fluid;  normal  salt  solution  and  in- 
struments for  intravenous  infu>ion;  dressings  for  stump;  splint.  Special 
instruments  will  l)e  mentioned  under  special  amputations. 

Control  of  Hemorrhage  in  Amputations. — Hemorrhage  maybe  con- 
trolled in  one  of  two  general  ways—  by  >ome  form  of  t<nirniquet  or  constrictor, 
or  by  digital  (()m|)re»ion.  (A)  Control  of  hemorrhage  by  tourniquet 
or  constrictor:  Several  forms  of  tourniquet  control  are  in  use: — (i)  Es- 
march's  liroad  Kul)l)er  Handagc,  and  Tourniquet  of  Rublx?r  Tubing  or 
Narrow  Hand;     The>e  constrictors  may  be  used  in  two  ways; — (a)  Use  of 
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Bandage  and  Tourniquet  (Esmarch  MethcKl); — The  bandai^e  is  applied 
from  the  fingers  or  toes  ufnvard,  for  example,  nearly  to  the  shoulder  or  hip 
— ihe  tourniquet  is  then  applied  above  the  bandage — and  the  bandaj;e  re- 
moved. This  saving  to  the  patient  of  the  blnod  in  the  limb  is  more  particu- 
larly indicated  when  the  limb  is  healthy  and  the  patient  anemic — otherwise  a 
patient  who  loses  a  limb  can  also  generally  afford  to  lose  its  proportional  amount 
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'KATi.Ni^  M»;riM)05s  i>»'  MiiMORKH  At;»<  LnvTRoi. :  — \V  Villi  s  nictlio<t  by  lubber 
rti.al  fJKlu  »lioMj«lcr-|<iiiit.— Same  itl  left  bii>-jomt.-  OniitiHry  tiiMn't  ti>itiiiii|iict 
'ICT-joint.  rfiiiJoried  (kept  trnm  *lipl"irig»  l»v  sliip*;  iif  r(»ncr-l»aiulnji;c'. — Same, at 
•  tf  K^nufili  ruM>i-r  l<>tiriii<jOcl  al»>vf  left  cU«iw  — KxsansiiiiKHiun  t>f  liinh  by 
•infc,  followed  Viy  ;*pplaation  «j(  mbber  tubing  U»r  EMunrcb  luhbcr  t«^*uniiqurt) 
.»inpct»5!»i»i»  <>l   riubt  lemoniJ  by  I'etit   lyia-  <>(   luurnicpict.  — rrclimiTuir>' 1i|;ntiaii 


of  tdl  ten»o(j*l.^tiiiriU>  iOin|Mcs<»ioii  ul  ninJH  artrrirs  at  riglit  wrl»i. 


of  blorxl.    (Fig.  20c),  left  leg.)    (b)  U^e  of  Esmarch's  Tourniquet  Alone;— The 
ibis  held  elevated  for  about  three  minutes  (this  empties  the  veins  mechani 

ly  and  causes  the  arteries  to  contract  retle.xly,  thus  lessening  the  blrMKi  to  the 

Timb;  but  if  the  elevation  be  too  long,  the  arteries  recover,  dilate,  and  let  in 
inorc  bIcKxIj — and,  during  the  lime  of  this  elevation,  a  healthy  limb  may  be 
iBiafiBised  downward  to  aid  exsanguination — the  tourniquet  alone  is  then 
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applied  as  high  up  the  limb  as  indicated  for  the  special  operation,  no  form  of 
bandage  having  been  previously  applied  (Fig.  209,  left  arm).  In  operating  any- 
where below  the  elbow  or  knee,  the  constriction  should  be  applied  just  abo\'e  the 
elbow  or  knee, — and  in  amputating  anywhere  above  the  elbow  or  knee,  the  con- 
striction should  be  applied  as  near  the  trunk  as  possible.  This  is  the  general 
method  of  hemorrhage  control  in  the  majority  of  cases.  The  objections 
which  have  been  urged  against  the  Esmarch  bandage  and  tourniquet,  or 
tourniquet  alone,  are — the  increased  bleeding  following  the  operation,  from 
temporary  vasomotor  paralysis;  the  possible  lowered  vitality  of  the  com- 
pressed parts;  occasional  temporary  paralysis  of  nerve-trunks  from  pressure; 
and  the  possibility  of  forcing  pathological  products  into  the  body.  The 
great  advantage  over  these  disadvantages,  however,  is  that  it  controls  all 
bleeding — and  its  use,  therefore,  is  advisable  in  spite  of  the  disadvantages. 
(3)  Tourniquet  of  the  Petit  T>'pe; — The  entire  limb  is  compressed,  with 
special  pressure  over  the  main  artery  (Fig.  209,  right  thigh).  (3)  Tourniquet 
of  the  Signorini  Type; — No  circular  constriction  is  used — a  pad  on  one  arm 
of  the  tourniquet  compresses  the  artery  against  a  counter-pad  on  the  other 
arm  of  the  tourniquet  opposite  or  beneath  the  limb  or  body.  (B)  Digital 
compression  of  the  main  artery : — Compression  is  generally  made  through 
the  skin — but  may  be  made  directly  upon  the  main  vessel  through  an  incision 
made  immediately  over  it.  (Fig.  209,  right  hand.)  The  office  of  hemorrhage- 
control  by  digital  compression  is  sometimes  delegated  to  a  single  individual 
in  a  hospital.  Note  : — Special  methods  of  controlling  the  circulation  will  be 
mentioned  in  connection  with  special  amputations,  especially  those  about 
the  shoulder-  and  hip-joints  (Fig.  209,  shoulders  and  hips). 


THE  GENERAL  TECHNIC  IN  AMPUTATING. 
LOCATION  OF  LINE  OF  BONE-SECTION.  OR  DISARTICULATION. 

The  determination  of  the  saw-line  in  an  amputation,  or  the  disarticula- 
tion-line  in  a  disarticulation,  is  the  first  step — generally  marking  the  upper 
limit  of  the  operation — and  is  the  necessarj-  guide  to  the  subsequent  steps. 

Level  at  Which  the  Bone,  or  Bones/are  to  be  Sawed. — Is  to  be  deter- 
mined by  the  individual  case — and  its  position  should  be  such  that  enough 
healthy  tissue  will  be  provided  for,  between  the  saw-line  and  the  upper  limit 
of  the  diseased  or  injured  tissues  to  be  removed,  to  furnish  ample  covering 
of  soft  parts  to  protect  the  stump  without  undue  tension. 

Level  of  Joint-line  at  which  Disarticulation  is  to  be  Done.— The 
position  of  the  articulation-line  is,  of  course,  fixed — it  is  only  necessar}'  to 
recognize  it  anatomically — and  to  determine  whether  sufficient  sound  tissue 
intervenes  between  joint-line  and  upper  limit  of  the  parts  to  be  removed  to 
afford  covering  satisfactory  in  quantity  and  quaHty  to  protect  the  stump. 
Otherwise  the  disarticulation  will  have  to  be  converted  into  an  amputation 
at  a  higher  level. 

Relation  of  Saw-line  to  Length  of  Flap,  and  Vice  Versa. — While 
the  position  of  the  saw-line  determines  the  amount  of  tissue  (and,  conse- 
quently, length  of  Hap  or  flaps  or  of  circular  covering)  which  will  be  required 
to  cover  the  sawed  bone — so  also  does  the  choice  of  the  method  of  amputation 
to  be  used  largely  determine  the  amount  of  bone  to  be  sacrificed  (and,  con- 
sequently, the  length  of  the  resulting  limb) — for  (a),  In  circular  amputations 
and  amputations  by  equal  llaps,  the  minimum  amount  of  bone  is  sacrificed; 
and  (b).  In  amputations  by  a  single  flap,  the  maximum  amount  of  bone  is 
sacrificed. 


LOCATION  OF  LIMITS  OF  SKIN  INCISIONS. 
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LOCATION  OF  LIMITS  OF  SKIN  INQSIONS. 

"total  co\ering  of  soft  parts  equivakni  to  li  diameters  of  the  limb  at 
the  saw-line  is  the  general  rule  uf  allowaiue.  It  is  necessary,  therefore,  to 
determine  the  lower  limit  of  the  skin  incision,  as  this  forms  the  lower  limit 
of  the  total  covering.  This  hmit  may  be  determined  accurately  or  approx- 
imately. 

In  Circular  Amputations.— (a)  Accurately; — Find  the  circumference  of 
the  limb  at  the  s;»vv-line  by  means  of  a  metallic  tape  line  (say.  15  cm.,  or  6 
inches) — one-third  of  the  circumference  will  give  the  diameter  (say,  5  cm., 
or  3  inches).  Therefore,  to  furnish  i^  diameters  (say,  7.5  cm.,  or  3  inches) 
the  lower  limit  of  the  skin  incision  would  have  to  be  3.8  cm,,  or  li  inches, 
below  the  saw-line,  (b)  Apj)roximafel\ ; — Place  the  thumb  at  the  sawdine 
on  the  anterior  aspect  of  the  limb  (the  nail  facing  the  junction  of  the  limb 
with  the  trunk)  and  the  lip  of  the  inde.x-fingcr  immediately  opposite  on  the 
posterior  aspect  of  the  limb  (without  compressing  the  soft  parts).  Now, 
keeping  the  thumb  where  first  placet!,  and  keeping  the  distance  between 
the  tip  of  the  thumb  and  tip  of  the  index  unchanged,  rotate  the  hand  around 
rraakLn^  these  two  fingers  act  as  the  two  arms  of  callipers)  until  the  tip  of 
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Fix-  jto,— R»»  ATiuN  OK  Skin  Incision  to  Saw-link  :— Methods  of  nmpulalion  by  equal 
flapa^  circular  covcTinx.  and  unequal  (laps  are  slKmii  cacti  lo  furnish  a  covering  oi  i^j  dtaiiierici.s  uf 
limb  »l  Miw  tine. 

the  index  rests  upon  the  anterior  aspect  of  the  limb  in  a  vertical  line  below 
the  tip  of  the  thumb.  The  distance  between  the  thumb-tip  and  the  finger  tip 
will  be  the  diameter  of  the  limb  at  the  saw  line — and  three  fourths  of  this 
measurement  will  insure  a  covering  of  the  requisite  i4  diameters  f)f  (he  limb. 
In  ralculating  the  covering  in  the  circular  method  uf  amputuling.  it  is  lo  be 
retncnibercd  that  as  the  circular  covering  will  be  sutured  in  a  straight  line, 
either  from  before  backward  or  from  side  lo  side,  practically  the  covering 
may  l>c  regarded  as  Ijcing  furnishe<J  liy  two  aspects  of  the  limb,  either  the 
front  and  back  or  the  two  sides— that  is,  as  though  furnished  by  two  equal 
flap!*  (Fig.  210). 

In  Equal  Flap  Amputations,— Same  as  fur  the  circular  melhc>tl,  whether 
calculated  acciiratel\   or  approximately  (Fig.  21c). 

In  Unequal  Flap  Amputations.— (say  the  anterior  twice  as  long  as 
the  piistrrior  ll  ip); — (a)  Accurately;  -Fintiing  the  circumference  andiltameter 
in  ihc  above  manner  (the  measurements  lieirig  as  there  given) — ^the  lower 
limit  of  the  anterior  flaf)  would  be  5  cm.  (2  inches)  below  the  s.iw  line,  and 
the  lower  limit  of  the  [wtsterior,  2.5  cm  (i  inch)  below,  (b)  Approximately; — 
Hivillg  gotten  the  measurement  of  the  full  diameter  marked  out  on  the 
•Mcrior  a.s|)ecl,  as  explained  above,  this  will  represent  the  length  of  the 
anterior  flap—and  one  half  of  this  measurement  will  give  the  length  of  the 
flap  (Fig.  210). 
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INCISION  OF  SKIN  AND  FASCIA. 

In  general  terms,  it  is  considered  that  the  aspects  of  the  limb  furnish  an 
average  covering  of  i^  diameters  of  the  limb  at  the  saw-line — whether  this 
covering  consist  of  skin  alone,  or  of  skin  and  muscle  combined — and  whether 
furnished  by  one  or  more  aspects  of  the  limb.  In  the  circular  method  of 
amputating,  the  covering  is  furnished  equally  from  all  aspects  of  the  limb. 
In  the  method  by  equal  flaps,  it  is  furnished  equally  by  two  aspects  of  the 
limb.  And  in  the  method  by  unequal  flaps,  the  inequality  of  length  may 
be  parceled  out  in  any  way  indicated,  just  so  the  total  covering  is  equivalent 
to  i^  diameters  at  the  .saw-line.  If  the  covering  be  from  one  aspect  alone, 
as  in  the  single  flap  or  in  the  elliptical  methods,  the  total  diameter  and  a  half 
comes  from  that  one  aspect.  Where  the  amputation  is  done  through  a  site 
of  maximum  contractility  of  skin  and  muscles  (as  through  the  lower  half  of 


Fifj.  2ir.— iNcisiNt;   Skis  ano   Fvscia    in   CiRcri  ar  AMPrxATiON :— I,  Pdsition  o»   'ong  knife  in 
iu(.'isiiij{  iip[)<-i ,  turilKT  and  part  of  lower  aspects  uf  limb. 


the  arm.  or  the  lower  half  of  the  thigh),  a  somewhat  greater  allowance  may 
l>ecome  necessary  (even  to  the  extent  of  two  diameters).  Where  the  ampu- 
tation is  done  through  a  site  of  minimum  contractility  of  skin  and  muscles 
(as  through  the  dense  tissues  of  the  palm  of  hand  and  sole  of  foot),  a  somewhat 
less  allowance  than  the  average  may  be  provided. 

Manner  of  Incising  Skin  and  Fascia  in  Circular  Amputations.— 
Whether  a  stump  is  going  to  be  covered  by  skin  alone,  or  by  skin  and  muscle, 
the  skin  is  invariably  cut  first  and  cut  separately.  Standing  to  the  outer 
side  of  tlie  right  and  inner  side  of  the  left  limbs,  grasp  the  part  above  the  level 
of  the  skin  incision  with  the  left  hand  and  retract  the  skin  upward,  either 
entirely  alone  or  aided  by  an  assistant  (the  assistant's  aid  being  more  necessary 
in  large  limbs) -the  retraction  being  evenly  maintained  throughout.  This 
is  done  to  j)rovide  as  ample  a  skin  covering  for  the  muscles  as  possible,  for, 
as  the  average  contractility  of  the  skin  involved  in  an  amputation  is  greater 
than  the  average  contractility  of  the  muscles  involved,  if  the  skin  and  muscles 
were  di\  iiled  on  the  same  level  it  would  subsequently  be  found  difficult,  or 
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impossible  to  make  the  skin  meet  over  ihe  cut  muscles.  Therefore  this 
circular  division  of  skin,  which  has  been  well  drawn  up  under  the  knife-cut 
prior  to  incising,  means  an  actual  division  of  the  skin  a  little  lower  than  the 
position  of  the  knife  on  the  limb  indicates — but  insures  having  a  somewhat 
fuller  measure  of  skin  than  if  it  were  cut  without  retraction.  Having  thus 
retractef^i  the  skin,  take  a  long  knife  with  a  blade  one-and-a-half  times  the 
diameter  of  the  limb  to  be  removed — ^and,  holding  it  in  a  full  hand,  like  a 
pruning-knifc,  pass  the  arm  under  the  patient's  limb  and  bririK  the  aitllng- 
edge  into  contact  with  the  upper  surface  of  the  limb,  the  back  of  the  knife 
being  horizontal  and  pointing  upward,  the  heel  of  the  knife  being  over  the 
center  of  the  limb,  and  the  point  projecting  beyond  the  limb  toward  the 
surgeon.  Beginning  the  incision  with  the  heel  of  the  knife,  steadily  and 
c\Tnly  draw  the  knife  from  heel  to  point,  passing  with  one  sweep  of  the  knife 


,  ya^-lNctsiwc  Skim  avd    Fascia   in  Circi-lar  Ampitatiok:— 1 1— Position  of  lon|f  knife  In 
inci&ing  nearer  and  rctnaiittlcrr  of  lower  uitpcct  ul  Viinlv. 


thnmgh  three  fourths  of  the  circumference  (Fig.  211).  The  knife  is  then  with- 
•  Imwrn  and  reinserted  with  its  heel  at  the  place  of  beginning  of  the  incision 
on  ihc  sufiero-ex'ternal  surface  (In  <i|>erating  on  the  right  limbs),  and,  with 
one  sweep,  passes  through  the  remaining  fourth  of  the  circumference 
Fig.  it 2).  The  attempt  to  make  the  complete  circuit  with  one  sweep  is 
to  be  recommended,  as  the  ends  of  the  resulting  wound  are  not  apt  to 
in  line,  and  the  vvoun<i.  generally,  imperfectly  made.  This  circular  skin 
rtsion  is  sometimes  made  with  a  small  knife.  The  assistant  can  aid  the 
srgcon  by  rotating  the  limb  to  meet  the  knife.  The  blade  is  held  perpen- 
to  the  skin  throughout.  The  incision  passes  through  skin  and  fas- 
CHI,  but  not  into  muscles.  Owing  to  the  unequal  retraction  which  some- 
times Ukcs  place  upon  the  different  aspects  of  a  limb,  it  may  be  necessar>^ 
to  pl^n  one  portion  of  the  circular  incision  upon  a  lower  level  than  the  rest 
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of  the  incision — this  greater  allowance  of  skin  at  this  site  will,  however,  be 
drawn  up  on  a  level  with  the  rest  of  the  circular  incision,  owing  to  the 
greater  retraction  there.  So  that  what  may  appear  as  an  oblique  incision, 
will  become  circular  and  upon  the  same  level  after  the  division. 

Manner  of  Incising  Skin  and  Fascia  in  Flap  Amputations. — As  in 


Fig.  213.— Incising  Skin  and  Fascia  in  Flap  Amputation  :— I— In  cutting  rounded  flaps. 


Fig.  2n.— I.NcisiNf.  Skin  anp  Fascia  in  Flap  A.MrrTATiONi— II — In  cutting  rectang^ular  flaps. 


the  circular  method,  whether  the  covering  is  to  be  of  skin  alone,  or  of  skin 
and  muscles,  the  skin  is  invariably  cut  first  and  separately — and  whether 
the  flap  be  cut  from  without  inward,  or  from  within  outward  (by  transfixion). 
The  preliminary  steps,  as  to  position,  retraction  of  skin,  and  general  prin- 
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pies  involved,  are  the  same  as  in  making  the  skin  incision  in  the  circular 
amputation.  When  all  is  ready,  the  surgeon  takes  an  ordinar}'  scalpel  of 
medium  size,  and,  holding  il  as  a  violin  bow,  enters  its  point  into  the  skin 
vertically,  at  the  upper  limit  of  the  base  of  the  flap.  The  knife  passes  through 
skin  and  connective  tissue,  and  as  It  travels  vertically  down  one  limb  of  the 
flap  the  cutting-edge  is  lowered  until  it  forms  less  than  a  right  angle  with 
the  surface  being  cut — when  nearly  the  lower  limit  of  the  flap  is  reached, 
the  knife  rounds  the  corner  of  the  flap — ihence  passes  transversely  across 
that  aspect  of  the  limb  from  which  the  fla[>  is  being  taken — then  similarly 
rounds  the  opposite  corner — and  thence  tra\  els  vertically  upward  lo  a  point  cor- 
responding with  the  point  of  beginning  (Fig.  213).  Care  should  be  exercised 
that  each  flap  should  measure  one-half  the  circumference  of  the  limb  at  its  base, 
and  one-half  of  the  circumference  at  that  part  of  its  free  end  just  above  the 
rounded  corners — and  that  these  corners  should  be  very  bluntly,  and  not 
sharply,  roun<letl  (that  they  should  be  squarely  rounded,  as  it  were),  for  if 
they  be  too  much  tapered  al  their  free  ends,  they  will  cover  the  stumps  with 
difficulty  and  unsatisfactorily.  Instead  of  cutting  the  entire  flap  with  one 
sweep  of  the  knife,  each  vertical  limb  and  one  corner  of  the  tlap  should  be 
made  with  one  downward  cut  of  the  knife.  While  all  flaps  shoukl  l>e  prac- 
tically square,  with  merely  the  corners  rounded,  an  exception  is  made  in  the 
method  of  unequal  rectangular  flaps  of  skin  and  fascia  (Teale's  method) — 
the  corners  of  the  flaps  being  here  right-angled,  instead  of  rounde<l  (Fig- 
214).  This  is  also  Ihe  case  in  the  conversion  of  a  circular  method  of 
amputation  into  a  flap  method  by  two  vertical  incisions  placed  laterally — 
and  even  here  the  comers  may  be  rounded. 


FREEING  SKIN  AND  FASCIA. 

Having  incised  skin  and  fascia,  for  either  a  circular  or  a  flap  amputation, 
the  manner  and  extent  of  further  freeing  skin  and  fascia  will  depend  upon 
whether  the  method  is  to  be  one  of  simply  skin  and  fascial  covering,  or  of 
skin,  fascial,  and  muscular  covering  for  the  stump. 

Freeing  Skin  and  Fascia  in  Simple  Skin  and  Fascial  Covering  for 
Stump. — The  skin  and  fascia,  after  having  been  divided,  arc  partly  retracted 
and  partly  dissected  back  to  the  line  of  future  tiivision  of  muscles.  The  edges 
of  hkin  and  fascia  (avoiding  the  separation  of  the  one  from  the  other,  as  the 
vri-scls  reach  the  skin  through  the  fascia)  are  grasped  by  the  fingers  of  the 
left  hand,  lifted  from  the  muscles,  and  <irawn  upward — and,  while  held  in 
this  position,  and  while  under  slight  tension,  the  fascia  is  touched  here  and 
there  at  points  where  it  especially  binds  along  the  line  of  its  junction  with 
the  muscles  and  deep  fascial  planes,  by  a  scalpel  held  at  a  right  angle  to  the 
surface  of  the  muscles  and  with  its  cutting  edge  toward  tlie  part  to  be  removed 
— and  thus  scoring  of  the  skin  and  consequent  damage  to  its  blood-supply  are 
a^T>idcd.  The  skin  and  fa.scia  are,  by  this  means,  raised  in  one  layer  from 
the  muscles — and  the  skin  should  be  raised  with  all  the  underlying  fascia 
possible — and  the  combined  skin  and  fascia  should  be  raised  evenly  up  lo 
the  future  line  of  muscle  division  (Fig.  215). 

Freeing  Skin  and  Fascia  in  Skin^  Fascial,  and  Muscular  Covering 
T  Sttimp. — Special  care  is  here  taken  not  to  separate  skin  and  fascia  from 

crlying  muscles,  any  further  than  simply  in  the  immediate  line  of  original 

in  incision,  and  simply  for  the  purpose  of  allowing  of  full  retraction.     The 

skin  and  fascia  are  here  not  picked  up  and  separated  from  the  muscles— 
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the  only  knife-touches  necessary  being  a  few  where  the  fascia  has  not  beezi 
thoroughly  divided  and  where  it  is  necessary  further  to  divide  a  fascial  attacl^  - 
ment  here  and  there  in  order  that  the  skin  and  fascia  may  retract  as  far  ^i^s 


Fig.  215.— Freeing  Skin  and  Fascia  from  Undkruvinc  Muscles. 

they  naturally  will  unaided  by  manual  retraction — and  this  is  done  by  touching 
the  points  of  binding  at  the  bottom  of  the  original  incision,  by  the  point  of  a 
knife  held  vertically. 


Fig.  216. — Retraction  of  Skin  and  Fascia. 


RETRACTION  OF  SKIN  AND  FASCIA. 

Where  Stump-coverings  are  to  be  of  Skin  and  Fascia  Alone. — Ha\'ing 

freed  skin  and  fascia  from  the  underlying  parts,  as  above  described,  partly 
by  retraction  and  partly  by  dissection,  until  the  line  is  reached  at  which  the 
muscles  are  to  be  divided,  the  skin  and  fascia  are  further  retracted  above 
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this  line  and  are  held  out  of  the  way  by  the  hands  of  an  assistant,  or  by  re- 
tractors (Fig.  216). 

Where  the  Stump-coverings  are  to  be  of  Skin,  Fascia,  and  Muscles. 

— Retraction  of  skin  and  fascia  from  the  underlying  muscles,  other  than  that 
which  occurs  unaided,  is  not  practised.  It  is  sought,  on  the  other  hand,  to 
keep  in  contact,  as  one  layer,  skin,  fascia,  and  muscles. 


DIVISION  OF  MUSCLES  IN  CIRCULAR  METHODS  OF  AMPUTATION. 

In  the  Ordinary,  or  Infundibuliform,  Variety  of  Circular  Amputa- 
tion.— (For  description,  see  page  261)— (a)  Division  of  More  Superficial 
Muscles; — The  position  of  surgeon,  manner  of  holding  limb,  kind  of  knife 
and  manner  of  manipulating  it,  are  all  the  same  as  in  making  the  skin  incision. 


Fig.  ai7.— Division  of  Mrsci.RS  in  iNKrNnnu'i.AR  Variktv  of  Circi-lar  Ampitation  :— I— Di- 
viding more  superficial  muscles  011  k-vcl  with  rctiactt-d  skin  and  fascia. 

The  skin  and  fascia  having  been  circularly  incised  and  allowed  to  retract, 
the  surgeon  grasps  the  limb  above  the  naturally  retracted  skin,  and  further 
retracts  skin  and  fascia,  putting,  at  the  same  time,  the  muscles  upon  the 
stretch  by  this  upward  retraction  of  the  overlying  parts,  aided  by  an  assistant 
in  the  case  of  larger  limbs.  The  more  superficial  muscles  are  now  divided 
circularly  on  an  exact  level  with  the  retracted  skin,  by  one  sweep  of  a  long 
knife  passing,  first,  through  three-fourths  of  a  circle,  followed  by  a  second  sweep 
through  the  remaining  fourth  (Fig.  217).  It  is  not  always  possible  to  divide 
only  and  wholly  what  are  generally  understood  as  the  superficial  layers  of 
muscles — it  is  only  meant  that  one  divides,  in  this  first  circular  division,  about 
one-half  of  the  muscular  covering  of  the  limb,  the  knife  sometimes  dividing 
a  group  of  muscles  completely  and  sometimes  only  jxirtially.  To  allow  for 
unequal  retraction,  the  muscles  may  sometimes  have  to  be  divided  lower 
on  one  aspect  of  the  limb  than  on  another,     (b)  Retraction  of  More  Super- 
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ficial  Muscles; — This  layer  of  muscle  tissue  is  now  retracted  as  the  skin  was 
above  it.  It  is  not  expected  that  the  first  muscle  layer  includes  all  and  only 
the  superficial  muscles,  and  the  deep  layer  all  and  only  the  deep  musclesr- 


Fig.  3i8.— Division  OF  Muscles  in  Infundibular  Varibtv  op  Circular  Amputation:— II— 
Dividing  deeper  muscles  on  level  with  retracted  superficial  muscles. 

the  former  includes  simply  the  more  superficially  placed,  and  the  latter  the  more 
deeply  placed  muscles.  There  is  no  general  use  made  of  the  scalpel  in  freeing 
the  superficial  muscle  layer,  as  in  the  case  of  separating  the  fascia  and  skin 
from  the  muscles,  but,  where  indicated,  a  touch  of  the  knife  may  be  used  to 


Flif.  119.— Division  ok  Musci.ks  in  Cuff  Varibtv  of  Circular  AMitTTATiON— on  a  level  with 
the  tunicd-back  cuff  and  fascia. 

enable  the  more  superficial  muscles  to  be  evenly  retracted,  (c)  Division  of 
Deeper  Muscles;— Having  retracted  the  divided  muscles  more  superficially 
placed,  the  more  deeply  situated  muscles  are  now  circularly  divided  on  a 
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level  with  the  retracted  superficial  muscles,  and  in  a  maimer  similar  to  the  divi- 
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Fi(.  sao.— Division  of  Mi^scues  in  Modifikd  Cmcvt-AR  Amputation— showing  flaps  of  skhi 
BCi»  tam«<l  back,  the  more  superficial  tnu&cirs  dividetl,  and  the  knife  in  ihe  act  of  dividing  the 
riBU>cl»  in  the  infundibular  fashion. 

sion  of  the  first  layer  (Fig.  a  18).  It  is  to  be  planned  that  this  circular  division 
of  the  deep  muscles  will  come  down 
upon  the  bone  sufficiently  far  beltnv  the 
saW'iine  to  provide  for  a  pveriositeal  flap. 
(d)  Retraction  of  Deeper  Muscles; — 
This  is  done  preparaton-  to  forming 
the  periosteal  covering.  Note— it  will 
thus  be  seen  that,  having  divided  skin 
and  fascia  lowest  of  all,  the  superficial 
muscles  have  been  divided  ujjon  a  higher 
level,  and  the  deep  muscles  upon  a  still 
higher  lexel^forming,  thereby,  when  the 
b<:»ne  h  sawed,  a  hojiow  cone,  whose  a[>ex 
will  be  formed  by  the  sawed  bone,  whose 
base  will  be  the  margin  of  skin  and 
fascia,  and  whose  sides  will  be  com- 
posed of  the  cut  muscles  (Fig.  242). 

In  the  Circular  Amputation  **a 
U  Manchette,"  or  Cuff  Variety  of 
Circular  Amputation.— (For  descrip- 
titm,  sec  page  wOj.)— In  tlijs  method, 
all  the  muscles  are  «livided  circularly 
doim  to  the  bone  al  one  level,  which 
m  that  of  the  reflected  cuff  of  skin — cal 
cnlating  to  tume  down  upon  the  bone 
iRifBricntly  far  below  the  saw  line  to 
farm  a  musculo- periosteal  covering  (Fig. 
»I9). 


16 


Fig.  aai.  —  DivTsius  of   Mi  kci  i£s  in  Oval 
Mhthoo  ur  AMruTATtuN. 
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In  the  Modified  Circular  Amputation. — (For  description,  see  page 
264.) — After  the  flaps  of  skin  and  fascia  have  been  retracted,  the  more  super- 
ficial muscles  are  divided  on  a  level  with  the  retracted  flaps — this  layer  of 
muscle  tissue  is  retracted — and  the  deeper  layer  is  divided  upon  a  level  with 
the  retracted  superficial  layer — calculating  to  come  down  upon  the  bone  far 
enough  below  the  saw-line  to  allow  for  a  musculo-periosteal  covering  (Fig.  220). 
The  division  of  muscles  being,  in  other  words,  just  as  in  the  ordinar>'  circular 
amputation.  This  is  the  better  way  of  dividing  the  muscles  in  the  modified 
circular  operation.  Where,  in  the  modified  circular  amputation,  the  muscles 
are  all  divided  at  one  level  (that  of  the  retracted  flaps),  the  muscles  are  di- 
vided as  in  the  circular  amputation  d.  la  manchette. 

In  the  Oval  Method  of  Amputating.— (For  description,  see  page  265.) 
— After  having  made  the  oval  incision  through  skin  and  fascia,  the  muscles 
are  divided  directly  to  the  bone — the  knife  entering  the  muscle  tissue  upwn 
the  line  of  the  retracted  skin  and  fascia.  Along  the  queue,  or  vertical  portion 
of  the  oval,  which  begins  at,  or  just  above,  the  saw-line,  or  disarticulation- 
line,  the  two  lines  of  incision  will  coincide — parting  below  to  follow  the 
outlines  of  the  oval — and  meeting  at  the  mid-point  behind  (Fig.  221). 

In  the  Racket  Method  of  Amputating. — (For  description,  see  page 
266). — The  principle  here  is  the  same  as  in  the  oval  method. 


DIVISION  OF  MUSCLES  IN  FLAP  METHODS  OF  AMPUTATION. 

In  Amputating  by  Single  Flap  of  Skin  and  Muscle. — (For  description, 

see  page  267.) — The  skin-and-fascia  flap  having  been  outlined  and  incised, 
the  muscles  are  cut,  preferably  from  without  inward  (or  may  be  cut  from 
within  outward,  by  transfixion),  beveling  inward,  on  a  line  with  the  retracted 
skin-and-fascia  flap — the  incision  coming  down  upon  the  bone  sufficiently 
far  below  the  saw-line  to  provide  for  a  musculo-periosteal  covering  (Fig.  222). 

In  Amputating  by  a  Single  Skin-flap. — (For  description,  see  page 
26q). — Having  retracted  skin-and-fascia  flap,  the  muscles  are  divided  cir- 
cularly at  the  saw-line,  or  disarticulation-line. 

In  Amputating  by  Equal  Flaps  of  Skin  and  Muscle. — (For  description, 
see  page  269.) — Same  as  by  single  flap  of  skin  and  muscle  (Fig.  223). 

In  Amputating  by  Equal  Flaps  of  Skin. — (For  description,  see  page 
270.) — Same  as  by  single  skin-flap. 

In  Amputating  by  Unequal  Flaps  of  Skin  and  Muscle. — (For  de- 
scription, see  page  271.) — Same  as  by  single  flap  of  skin  and  muscle. 

In  Amputating  by  Unequal  Flaps  of  Skin. — (For  description,  see 
page  272.) — Same  as  by  single  flap  of  skin. 

In  Amputating  by  the  Elliptical  Method. — (For  description,  see  page 
273.) — As  this  may  be  considered  a  variety  of  single  flap  amputation  (of 
either  skin  alone,  or  of  skin  and  muscle  combined),  the  manner  of  dealii^ 
with  the  muscle  is  here  the  same  as  in  that  operation. 

In  Amputating  by  Teale*s  Method  of  Unequal  Rectangular  Flaps 
of  Skin  and  Muscle.— (For  description,  see  page  272.) — LTpon  the  line 
of  the  retracted  skin  and  fascia,  the  muscles  are  cut  through  the  periosteum 
along  the  two  vertical  lines.  The  muscles  are  then  cut  through  the  periosteum 
transversely  along  the  free  margin  of  the  retracted  skin  and  fascia  representing 
the  end  of  the  longer  flap— all  of  the  soft  parts  are  then  dissected  up  above 
the  lower  limit  of  the  shorter  flap,  when  the  muscles  opposite  its  lower  limit 
are  transversely  divided  through  periosteum  to  bone. 
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Method  of  Cutting  Flaps  from  Without  Inward,— In  this  method 
the  flaps  are  cut  by  dissection,  as  it  Is  sometimes  called.  The  incision  out- 
lining the  flap  having  been  made  through  skin  and  fascia,  the  surgeon,  standing 
10  the  outer  side  of  right  limbs  and  inner  side  of  left  limbs,  and  grasping  the 
limbs  between  saw -line  and  trunk,  proceeds  to  cut  the  muscle  portion  of 
the  flap.  A  scalpel  is  made  to  cut  the  muscles  along  the  line  of  retracted 
skin-and-fascia  flap,  the  point 
of  the  knife  entering  the 
muscles  at  the  upper  limit  of 
one  of  the  limbs  of  the  skin- 
and -fascia  flaps — follows  i his 
margin  vertically  downward, 
passing  deeply  through  the 
muscles — as  the  free  border 
is  approached,  the  knife  is 
given  a  direction  obliquely 
inward,  so  as  to  broadly  and 
thickly  bevel  the  muscles 
here,  leaving  them  thinnest 
(though  not  thin)  along  this 
aspect  of  the  flap — continu 
tng  the  beveling  process 
across  the  entire  transverse 
width  of  the  free  end  of  the 
flap  and  well  around  its 
bluntly  rounded  comer  — 
thence  the  knife  passes  ver 
tically  up  the  op|X)site  limb 
of  the   flap,    sinking  deeply 

the  muscles,  though  the 
neetl     not    be     fully 

hed  in  the  vertical  cuts  at 

first  stroke  (Fig.  224). 
A*  in  cutting  skin-flaps,  the 
entire  incision  need  not  be 
made  at  one  stroke  of  the 
knife — but  is  heller  made 
in  iwo  strokes  from  above 
<loviivard.  The  surgeon 
DOW  gni5ps  the  partly  cut 
flap  with  the  fingers  of  his 
left  hand,  and,   while  draw 

ing  it  away  from  the  bone,  proceeds  to  fashion  the  rest  of  it  along  the  same 
line*  upon  which  it  was  begun,  beveling  it  toward  the  bone  by  successive  cuts 
of  the  knife — planning  that  the  base  of  the  flap  will  contain  the  full  thickness 
of  the  soft  parts  covering  the  bone— and  calculating  that  the  knife  will  come 
down  upon  the  bone  for  hones)  far  enough  below  the  saw  line  (or  disarticula- 
tioO'line)  to  provide  a  musculo  periosteal  (or  capsulo  periosteal)  covering. 
^Tiere  two  flaps  are  cut,  the  second  is  cut  in  the  same  general  manner.  Care 
riiould  be  taken  that  the  muscles  are  thickly  and  bluntly  beveled,  else  a  thin, 
ill-nourished  ending  to  the  flap  is  apt  to  be  left.  No  attempt  is  made  to 
the  upper  part  of  the  sides  of  the  flap  (the  vertical  portions) — the  beveling 

tning  only  just  alwive  the  rounded  corners.     By  cutting  on  a  line  with 


Fig.  33J.— Division  OF  Mi  scles  in  Amputation  •vStNCLK 
FLAr  Method. 
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the  retracted  skin,  ample  covering  of  the  muscle-portion  of  the  flap  by  the 
skin-and-fascia  portion  is  provided  (Fig.  223). 

Method  of  Cutting  Flaps  from  Within  Outward.— In  this  method 
the  flaps  are  cut  by  transfixion.  The  skin  and  fascia  should  always  be  cut 
first  and  from  without  inward,  as  the  first  step  of  every  flap  (as  well  as  of 
every  other  kind  of)  amputation — no  matter  what  the  method  of  doing  the 


Fig.  223.— Division  of  Mi'scles  in  Ampi-tation  bv  Doitble  Flap  Method. 

Other  steps  of  the  operation.  If  this  be  not  done,  the  muscles  and  skin  will 
necessarily  be  cut  upon  the  same,  or  nearly  the  same,  level — with  the  inevitable 
result  that  there  will  be  a  deficiency  of  skin  to  cover  the  muscles,  owing  to 
the  greater  retraction  of  the  former.  Having,  therefore,  cut  the  skin  and 
fascia  flap  from  without,  the  surgeon  proceeds  to  cut  the  muscles  by  trans- 
fixion. A  long  knife  is  taken,  having  a  length  equal  to  at  least  one-and-a-half 
diameters  of  the  limb  at  the  site  in  question.     Marking  the  saw-line  with 


Fig.  224.— Mfthod   of    Raising   Flaps  of   Skin   and  Mi'scle   by  Cutting   pkom  Without 

Inward. 

the  thumb  of  the  left  hand,  the  point  of  the  long  knife  (whose  sides  look 
upward  and  downward  and  whose  edge  points  toward  the  extremity  to  be 
removed)  is  entered  directly  in  the  center  of  the  lateral  aspect  of  the  limb 
(where  the  flaps  are  to  be  taken  from  the  anterior  and  posterior  aspects  of 
the  limb)  and  oppcsite  the  saw-line.  The  knife-point  should  be  so  placed 
and  pointed  as  to  avoid  imi)ortant  vessels.  The  knife  is  then  carefully 
pushed  directly  forward,  until  its  point  strikes  the  center  of  the  lateral  aspect 
of  the  bone  (or,  if  two  bones,  of  that  one  nearer  the  operator) — the  handle  is 
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ihen  lowered  while  the  forward  progress  of  tht*  knife  continues,  so  that  its 
point  is  made  to  hug  the  bone  closely  unli!  its  u[>per  margin  is  reached — 
the  handle  b  then  raised  50  us  to  cause  ihe  point  to  sink  and  follow,  as  nearly 
as  possible,  the  surface  of  the  bone  (or  bones)  on  the  opposite  side  (which, 
naturally,  can  be  less  closely  followed  than  the  nearer  quadrant  of  the  bone's 
circumference).  \\'hen  the  knife's  point  is  felt  tu  ha\e  reached  a  point  on 
the  far  side  of  the  limb  corresponding  with  the  center  of  the  bone,  the  handle 
is  then  loweretJ  to  n  horizontal  position  and  the  knife  thrust  on  forward  until 
it  protrudes  through  the  skin  on  the  far  side  of  the  limb.  The  surj^eon  stops 
here  a  moment  to  calculate  the  hne  along  which  the  cutting  edge  of  the  knife 
is  to  emerge — the  guide  to  which  being  the  line  of  the  retracted  skin  flap. 
With  a  slow  back-and'forth  sawing  movement,  the  knife  is  made  to  cut 
its  way  forward — hugging  the  bone  (or  bones)  closely  throughout  the  greater 
portion  of  its  way— until  near  the  free  end  of  the  flap^  when  it  is  made  to 
round  its  way  out  in  such  a  manner  as  to  cut  a  thickly  beveled  edge  of  muscle  on 


Pig.  aa9.'->MftTHo»  oP  Raistnc  Flaj>s  of  Skin  and  Mpsclb  bv  CirmNC  fxom  Withim 
CKtwaba  {vv  T»AKsrixioN)— cutting  upoik  ibe  line  of  retracted  skin  and  faMrta,  which  have  been 
ptmiumiy  diviUcd. 


s  line  with  the  retracted  free  edge  of  skin  (Fig.  225).  In  cutting  a  second  flap 
from  the  opposite  aspect  of  the  limb»  the  first  flap  is  retracted  out  of  the  way — 
Ihe  knife  then  passes  over  the  rut  surface  of  the  muscle  along  exactly  the 
same  course  as  in  beginning  the  tran.sfixion  of  the  first  flap — until  its  point 
ftrikes  the  center  of  the  lateral  aspect  nearer  the  surgeon  (at  exactly  the  same 
potnl  as  in  the  first  mananivre).  The  handle  is  now  raised,  to  cause  the  point 
to  follow  down  the  lower  quarter  of  the  circumference  of  bone  nearer  the 
opentor — when  its  lower  margin  is  reached,  the  handle  of  the  knife  is  lowered 
ftiwi  the  knife  pushed  f«^rward,  until  the  inferior  surface  of  the  l>one  (or  bones) 
IS  passed.  The  handle  is  now  still  further  lowered  and  the  knife  pushed 
forward,  so  as  to  cause  the  pjint  in  follow  the  further  inferior  cjuarter  of  the 
bone  and  emerge  opfwisite  the  center  of  its  lateral  aspect.  Hut  as  this  manoeu\Te 
b  difficult  to  accomplish,  the  surgeon  generally  aids  the  knife  with  his  left 
barvd,  by  partly  guiding  it  and  partly  depressing  the  remaining  soft  pans  on 
far  Mde  liclow  the  i)oint  of  the  knife  so  that  its  edge  escapes  them.  Then 
with  a  similar  back  and-forth  movement,  at  first  hugging  the  bone,  the  knife 
is  made  to  cut  its  way  out  on  a  line  with  the  retracted  skin  f1a[>.     In  order  to 
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avoid  cutting  the  muscle-flaps  too  narrow  and  too  thin,  it  is  necessary  to  hug 
the  bone  (or  bones)  until  about  three-fourths  of  the  flap  is  cut  and  then 
abruptly  round  out  to  the  line  of  the  retracted  skin-flap.  Great  care  is  also 
necessary  to  avoid  piercing  the  main  vessels  in  making  the  transfixion — 
and  to  avoid  splitting  them  (whether  at  first  transfixed  or  not)  in  cutting 
forward  to  form  the  flap.  Therefore,  it  is  sometimes  necessary,  when  forming 
flaps  by  transfixion,  to  so  plan  them  that  they  will  not  be  precisely  antero- 
posterior, or  lateral — but  will  be  so  formed  as  to  be  least  likely  to  contain 
split  vessels.  Considerable  tissue  at  the  base  of  the  flap  often  escapes  division 
in  cutting  by  transfixion  and  has  to  be  cut  subsequently.  The  method  of 
transfixion  may  be  varied  by  not  passing  the  knife  so  closely  to  the  bone — 
that  is,  by  transfixing  the  more  superficial  muscles  only,  retracting  these, 
and  then  cutting  the  deeper  muscles  circularly  at  the  saw-line.  A  further 
modification  of  the  transfixion  method  consists  in  cutting  through  skin-and- 
fascia  flap  from  without — then  transfixing  the  apex  of  the  muscle-flap — 
and  dissecting  up  the  remaining  soft  parts. 

Comparison  of  Methods  of  Cutting  Flaps. — (a)  The  method  of  cutting 
from  without  inward  enables  a  flap  to  be  cut  with  greater  precision — makes 
the  wounding  and  splitting  of  the  main  vessels  unlikely — and  provides  for  a 
more  accurate  calculation  of  covering  for  the  stump,  especially  as  to  the 
relation  between  the  amount  of  skin  and  muscle  covering.  It  is  the  method 
to  be  chosen  in  the  great  majority  of  cases,  (b)  The  method  of  cutting  flaps 
from  within  outward  (transfixion)  is  a  convenient  method  in  very  large 
limbs,  and  in  some  special  amputations,  and  where  speed  is  necessary.  Flaps 
thus  cut  are  apt  to  have  their  arteries  injured — are  apt  to  be  too  thinly  beveled 
at  their  free  ends — are  apt  to  be  too  narrow  throughout,  and  too  pointed 
at  their  ends — and,  generally,  less  judgment  can  be  exercised  in  their  fashion- 
ing. Even  in  the  larger  limbs  a  flap  can  be  more  satisfactorily  cut  from 
without  inward  than  by  transfixion.  Even  where  transfixion  is  used,  how- 
ever, the  skin  and  fascia  should  invariably  be  cut  from  without — and  the 
knife  should  come  out  on  a  line  with  this  retracted  skin. 


FREEING  AND  RETRACTING  OF  MUSCLES. 

In  Ordinary  Circular  Method. — After  the  division  of  the  more  super- 
ficial muscles  by  the  circular  sweep  of  the  knife,  it  may  be  found  that  here 
and  there  these  muscles  are  not  divided  to  an  equal  depth.  Such  unequal 
division,  wherever  found,  is  completed  by  a  few  strokes  of  the  edge  of  a 
small  knife.  This  layer  of  muscles  is  then  retracted  upward  until  the  level 
is  reached  for  the  circular  division  of  the  deei)er  muscles. 

In  Circular  Amputation  a  la  Manchette.— Here  the  muscles  are 
divified  directly  to  the  bone,  on  the  line  of  the  reflected  cufi",  and  no  special 
freeing  or  retraction  of  the  muscles  is  done,  until  ready  to  make  the  musculo- 
pcriosteal  covering;. 

In  Modified  Circular  Amputation.— The  muscles  are  here  freed  and 
retracted  as  in  the  ordinary  circular  amputation. 

In  Oval  Method  of  Amputation. — Here  the  muscles  are  divided  on  the 
line  of  the  oval—no  freeinj^  or  retraction  being  necessary  until  ready  to  make 
the  musculo- periosteal  llap. 

In  Racket  Method  of  Amputation.— Same  as  in  the  oval  method. 

In  Single,  or  Equal,  or  Unequal  Flaps  of  Skin  and  Muscle. — (A) 
When  Cut  from  Without; — The  fingers  of  the  left  hand  raise  the  flap  away 
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from  the  bone,  while  the  surgeon  cuts  the  vertical  limbs  of  the  flap  to  the 
sne,  and  gradually  bevels  the  terminal  portion  of  the  flap  obliquely  upward 
Itoward  the  bone.  (B)  When  Cut  from  Within  by  Transfixion;— No  freeing 
or  retraction  is  necessary,  until  ready  to  make  ihe  musculo-periostcal  tovering. 
(The  fingers  of  the  left  hand  may  grasp  up  the  soft  parts  of  the  limb  and 
lift  ihem  away  from  the  bone  as  the  knife  cuts  its  way  out.) 

In  Single,  or  Equal,  or  Unequal  Flaps  of  Skin.— The  muscles  are 
here  divided  on  one  level — no  freeing  or  retraction  being  necestiar)-,  until 
ready  to  make  the  miisvuIo-|>eriosteal  covering. 

In  EUlptical  Method.— The  muscles  are  handled  as  in  an  amputation 
by  a  single  llap  of  skin  and  muscles. 

In  Unequal  Rectangular  Flaps  of  Skin  and  Muscle  (Teale's  Method). 
-The  muscles  are  here  handled  as  in  amputation  by  unequal  flaps  of  skin 
ad  muscle. 


«JG  MUSCULO-PERIOSTEAL.  OR  PERIOSTEO-CAPSULAR,  COVER- 
ING FOR  END  OF  BONE. 

Description. — A  covering  should  be  provided  for  the  end  of  the  ampu- 
iled  or  disarticulated  bone,  or  bones,  which  will  consist  of  periosteum  and 
jverlying  muscle,  raised  as  a  single  muscub-periosteal  or  pcriosteo-capsular 
"up  or  covering.     Care  should  be  e.\ercised  in  raising  this  covering,  that 
nuscle  is  not  first  raised  from  periosteum  and  periosteum  from  bone,  but 
thai  muscle  and  periosteum  should  be  raised  In  one  adherent  layer.     Peri- 
osteum is  absent  over  cartilaginous  surfaces,  hence  a  pure  musculo-periosteal 
covering  is  not  to  be  gotten  in  a  di.-^articulation — but  as  much  of  the  capsule 
^of  the  joint,  which  is  practically  a  continuation  of  the  i>eriosteum,  should 
prcser\'ed  as  possible,  and  treated  in  the  same  way  as  the  j>eriosleum, 
Ifiiat  the  articular  end  of  the  pro.ximal  bune  may  l>e  covered.     The  distinct 
ludvanlages  trf  a  musculo-periosteal  covering  for  the  end  of  the  bone  are  the 
following; — (i)   The   muscles    being   adherent   to   the  (XTiosteum,   when   a 
r Covering  of  the  taller  is  stitched  over  the  bone,  a  thicker  and  more  fixed 
covering  to  the  end  of  the  bone  is  secured  than  could  be  olherv-ise  attained: 
—(3)  The  end  of  the  bone  being  covered  by  periosteum,  adhesion  of  the 
Isofi  parts  to  the  end  of  the  bone  is  far  less  like!)',  the  parts  covering  the  bone 
fgrnerally  remaining  freely  movable,  and  are,  therefore,  both  belter  nourished 
ind  are  less  likely  to  become  painful; — (3)  The  medullary  cavity  of  the  lK>ne 
eing  shut  off  by  the  musculo- perioslca I  covering,  is  much  less  apt  to  become 
ivolvcd  in  any  septic  process  which  may  arise  in  the  stump.     The  only 
ibjcctions  which  can  be  raised  to  a   musculo-|>eriosteal  covering  are  the 
le  and  trouble  involved — which  should  not  Ije  allowed  to  weigh  against 
practical  advantages— nor  should  ihe  possible  formalifm  of  osteophytes 
proliferation   of   bone   from   the   turned  over  periosteum   l>e   seriously 
ded. 
Manner  of  Providing  Musculo-periosteal  Covering  in  all   Forms 
of  Circular  Amputation,  and  in  all  Double-flap  Amputations  Cut  from 
Without  Inward.^— The  .'^urgcon  should  i»lan  lo  have  his  knife  pass  through 
thr  drrp  layer  of  muscles  surrounding  the  bone  in  such  a  way  as  lo  come 
awn  through  these  muscles  and  u|)on  ihe  periosteum  without  separating 
Busies   from   periosteum   (which   would   alsf>  detach   the   vascular   supply 
the  jicriosleum),  and  at  such  a  level  on  the  bone  below  the  saw-line  as  to 
tfuol  a  full  half  diameter  of  the  biine  at  the  saw-line.     In  circular  amputa- 
tiim*  lhi»  final  cut  will  pass  transversely  through  the  muscles, — in  flap  ampu- 
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tations,  obliquely  through,  in  the  process  of  beveling.  As  soon  as  the  peri- 
osteum is  reached  in  this  final  incision,  all  the  soft  parts  are  carefully  retracted 
around  the  whole  circumference  of  bone  at  this  level,  especial  care  being 
taken  not  to  use  force  in  the  retraction,  thereby  separating  muscle  from 
periosteum  by  dragging  the  former  off  of  the  latter.  A  circular  incision 
is  now  made  through  the  periosteum  around  the  entire  circumference  of 
bone,  at  the  level  of  the  lightly  retracted  muscles — cutting  the  periosteum 
with  especial  firmness  where  closely  bound  to  the  lineae  asperae.  The  peri- 
osteum is  then  detached  back  to  the  Une  of  the  future  saw-cut,  by  means  of 
a  periosteal  elevator — care  being  exercised  not  to  push  the  muscles  off  the 
periosteum,  but  to  push  the  periosteum  back  from  the  bone  with  the  muscles 
attached  (Fig.  226). 

In  Flap  Amputations  by  Transfixion.— The  knife  should  be  entered  just 
far  enough  below  the  saw-line  to  equal  a  full  half -diameter,  or  more,  of  bone  at 
the  saw-line.  When  the  flaps  are  cut,  the  f)eriosteum  is  divided  circularly 
at  this  level — and  then  the  periosteum  and  muscles  are  detached  back  to 


K  jk   ."^  —  K.\:s!No  A  Ml  SCI  L^^rKKiosTF.AL  CovEK:Nc—;n  ihe  circular  m«hod  of  amputation. 


the  saw-line — c^r  the  |^rio>teum  may  l>e  rai^etl  as  two  small  flaps,  their 
incision  l^eginning  at  the  Mw-lino  (^Fii:.  rr;'. 

In  Oval  and  Racket  Modifications  of  the  Circular  Amputation. — 
The  freeing  bvuk  of  the  muscles  should  be  sioppe^i  at  a  level  equal  to  a  full 
half  diameter.  *^r  more,  of  ihe  Kmio  Ivlow  the  Sviw  line — the  periosteum  is 
here  circularly  divided — and  the  pvriosieum  and  muscles  detached  thence 
back  to  the  saw  line. 

In  Single-fiap  Amputations  of  Skin  and  Muscle.— The  knife  comes 
down  u|x>n  the  Ihmu"  one  full  diameior.  or  more,  of  K^r.e  below  the  saw-line.  As 
the  two  venical  limbs  of  the  flap  have  Ix^n  cut  down  :o  the  periosteum  in  the 
earlier  p,\rt  of  the  oi^ration.  a  musv;:io  ivriosieal  nap  is  now  marked  out, 
ha\-ing  a  Kise  equal  to  half  the  circumfererue  of  the  bone  at  the  saw-line 
and  a  length  equal  to  one  full  diameter,  ornion:*  of  the  U^neat  the  saw-line. 
Thc  perioisieum  and  mus<  les  are  row  detached  back  to  the  line  of  bone-section 
— all  the  hilheno  undisiurbevi  ivirts  or.  the  opposite  side  of  the  hmb  are 
divided  transver^ly  to  the  K^nc    and  the  Ix^ne  Sviwed. 

hk  Flap  Amputations  of  Skin  Only.— As  the  muscles  are  here  diWded 
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circularly,  the  musculo  periosteal  flap  is  provided  for  just  as  in  the  ordinary' 
circular  amputation. 

In  the  Elliptical  Modification  of  the  Single-flap  Method.— The 
musculo- f>eriosteal  covering  is  hancile<i  as  in  the  single  Hap  uf  skin  and  muscle. 

In  Unequal  Rectangular  Flaps  of  Skin  and  Muscle  ^Teale's  Method). 
— The  muscuto-jK.Tiostcal  tovering  is  secured  as  in  ampulaiiun  by  unequal 
flaps  of  skin  and  muscle. 

In  Amputating  Limbs  with  Two  Bones.— The  mustulo-periosteal 
covering  for  the  larger  bone  is  pnn  ided  as  described  in  the  single-bfme  limbs. 
The  musculo  periosteal  covering  for  the  smaller  bone  is  provided  in  the 
same  manner,  but  will  be  cut  at  a  higher  level  (as  it  is  circularly  divided,  or 
a  flap  is  cut,  which  will  be  equivalent  lo  the  smaller  diameter  of  the  smaller 
bone).  Where  the  bones  are  of  the  siime  size,  the  periosteum  is  divided 
at  the  same  level  in  each  case — which  may  also  be  dtme  when  the  bones 
APc  of  une<{ual  size,  the  redundancy  of  perinsleum  in  the  ca.se  of  the  smaller 
banc  being  subsequently  removed  with  scissors,  if  necessary. 


FIk-  »7.— RAtStKC  A  MescutOPEitiosTEAL  CovEKiNG— in  the  flap  nie(hr>d  of  ampuuting. 


Note. — The  hnal  treatment  of  the  periosteal  covering  cannot  be  carried 
out  until  after  the  division  oi  bone. 

Comment. —  (i)  It  will  be  seen  that  in  circular  amputations  and  in  ampu- 
tation<;  by  double  flaps,  the  musculo  periosteal  covering  is  furnished  from 
the  entire  circumference  of  the  bone — while  in  amputations  by  single  3aps« 
a  single  fljtp  of  musculo-j>eriosteal  tissue  is  raiseil.  the  width  of  which  is 
rqtiaJ  to  a  half  circumference  of  bone  and  a  length  equal  to  a  diameter  of 
bone.  (2)  As  there  is  comparatively  little  retraction  of  fibrous  periosteal 
tissue^  th*?  chief  retraction  taking  place  in  the  aJtached  antl  overlying  muscles, 
for  the  musculo  periosteal  covering  of  one  full  diameter  of  the  bi)ne 
fside  of  the  Ijone  hereby  furnishing  one-half  diameter)  will,  therefore, 
'  Corrr  ihc  end  of  the  bone,  but  none  too  full) — so  that  this  measurement 
ibould  be  made  ver>'  full.  (3)  Where  it  is  difficult  to  detach  the  musculo- 
poiosiea]  covering  backward  after  simply  a  circular  division  of  the  periosteum, 
two  vertical  incisions  may  be  made  U[>on  the  lateral  aspects  of  the  bone, 
from  the  site  of  the  saw-line  to  join  the  circular  cut— which  will  make  the 
ftcnt  easier.  These  vertical  incisions  may.  indeed,  be  made  in  all 
Even  vrherc  the  vertical  incisions  are  not  made  in  detaching  the 
jm,  they  may  be  subsequently  made  before  adjusting  the  periosteal 
or  covering.     In  the  pure  Hap  amyjutations  the  muscles  have  already 
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been  divided  to  the  periosteum,  so  that  the  knife  easily  makes  the  two  vertical 
incisions  in  the  periosteum.  In  the  circular  amputation  where  it  is  necessary 
to  add  the  vertical  cuts  before  sawing  the  bone  (that  is,  in  order  to  rrach  thic 
saw-line),  the  point  of  the  knife  may  be  pushed  into  the  transversely  divided 
muscles,  in  the  long  axis  of  the  limb,  up  to  the  saw-line  (which  will  lie  only 
a  half-diameter  of  the  bone  above)  and  cut  downward  thence  to  join  the 
circular  cut.  (4)  In  the  case  of  the  two-bone  limbs,  the  interosseous  mem- 
brane is  also  freed  back  in  the  act  of  detaching  the  periosteum.  (5)  Some 
hold  that  the  periosteal  covering  is  without  value  in  the  adult  and  actually 
harmful  in  the  young,  owing  to  the  possibility  of  reproduction  of  bone  render- 
ing the  stump  conical.  The  former  is  an  error  of  observation.  The  latter 
must  be  very  rare,  the  epiphysis  being  responsible  for  the  chief  increase  of 
length  of  bone. 


^^ 


Fig.  228.— Retraction  op  Soft  Parts  Preparatory  to  Sawing  of  Bone— in  the  case  of  a 
single-bone  limb.    A  single-tail  retractor  is  shown  above. 


RETRACTION  OF  SOFT  PARTS  PREPARATORY  TO  SAWING  THE 

BONE. 

All  the  soft  parts  overlying  the  bone  having  now  been  divided,  from  skin 

to   periosteum,    these   soft    parts  are    to   be  retracted  above   and    out  of 

^^^^  the  way  of   the  saw- 

'  1  line,  which  should  be 

seen  to  be  clear  in  its 
entire  circumference 
before  making  the 
bone-section. 

In  Single-bone 
Limbs.  —  A  double- 
tailed  linen  retractor 
is  generally  used  to 
hold  the  soft  parts 
back  —  the  two  tails 
of  the  retractor  pass- 
ing around  the  bone, 
thus  supporting  the 
soft  parts  and  drawing 
them  upward  and  out 
of  the  way  (Fig.  228). 


r"ij^'.  2.").— RiiKAi  1  i<iN  or  SoiT  Paris  I'kkparatorv  to 
Sawini.  Di  Hi, SI  -iti  tin-  cast-  i.>l  a  (loubK-bonc  limb.  A  double- 
tail  triKuiur  is  shown  altovc. 


SAWING  THE  BONE,  OR  BONES. 
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In  Double-bone  Linibs. — A  three-tailed  linen  retractor  is  us^ually  used 
— the  central  tail  passing  between  the  bones^the  outer  of  the  other  two 
tails  on  the  outer  side  of  the  outer  bone,  and  the  inner  on  the  inner  side  of 
the  inner  bone  (Fig.  229), 

Comment. — The  parts  may  also  be  retracted  by  the  hands,  or  by  various 
forms  of  metallic  or  other  retractors. 


SAWING  THE  BONE.  OR  BONES. 

General  Considerations. — The  surgeon,  .standing  to  the  outer  side 
of  right  hmbs  and  to  the  inner  side  of  left  limbs,  grasps  the  limb  firmly  with 
his  left  hand  Just  above  the  saw-line.  An  assistant  supports  the  distal  portion 
of  the  limb,  holding  it  out  over  the  side  of  the  table,  and  on  an  exact  line 
with  the  level  at  which  the  limb  leaves  the  trunk,  in  the  case  of  the  arm  and 
thigh;  and  on  a  level  with  the  surgeun's  left  hand  in  the  case  of  the  forearm 
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Flf.  130.— Maknbh  of  Sawing  the  Bonk— in  the  case  of  a  singtebone  IJmb. 


and  leg.  If  he  elevates  it  above  the  common  level,  he  will  bind  the  surgeon's 
saw  throughout  the  entire  transverse  section  (because  the  parallel  walls  of 
the  section  will  tend  to  approximate), — and  if  he  depresses  h  below  the  common 
level,  while  he  makes  it  easier  for  the  surgeon  to  stw,  he  is  apt  to  splinter 
the  hone  just  l>efore  the  section  is  completed  (because  the  parallel  walls  of 
the  s^ection  will  tend  to  diverge). 

In  Single-bone  Limbs. — The  surgeon  places  the  edge  of  his  thumb- 
nail down  ujw.n  the  bone  immediately  above  the  saw-line,  as  a  guide  to  the 
saw,  temporarily  loosening  but  not  entirely  relaxing  his  steadying  hold  with 
the  other  tingers  and  palm  upon  the  limb.  Holding  an  ordinary  amputating 
saw  in  his  right  hand,  he  deliberately  places  its  heel  against  his  thumb  and 
knuckles,  and  directly  over  the  saw-line^and,  with  a  fairly  slow  but  firm 
and  steady  movement,  he  draws  the  saw  backward  from  heel  to  point,  thus 
jfroo>ing  the  bone  transversely.  If  this  groove  be  not  distinct  or  deep  enough, 
the  first  movement  (from  heel  to  point)  may  be  repeated.  The  surgecjn 
now  resumes  his  steadying  grasp  of  the  limb  with  his  left  hand  and  proceeds 
to  saw  the  bone  by  slow,  even,  steady,  back -and -forth  strokes  of  the  saw, 
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traveling  the  entire  length  of  the  saw-blade  at  each  stroke — and  avoiding 
uneven  and  too  rapid  sawing,  the  latter  sometimes  generating  a  harmful 
degree  of  heat.  It  is  during  the  section  of  the  latter  part  of  the  bone  that 
the  assistant  is  most  careful  in  his  manner  of  holding  the  limb  and  the  surgeon 
in  his  use  of  the  saw.  Toward  the  last  the  strokes  of  the  saw  should  l>e 
slower,  shorter,  and  lighter,  and  the  limb  so  balanced  that  there  will  be  no 
cross-strain  anywhere  throughout  its  length — and  thus  are  the  chances  of 
splintering  minimized.  If  indicated,  the  larger  saw  may  be  removed  towani 
the  last  and  the  section  be  completed  with  a  lighter,  finer  saw,  but  this  is 
ordinarily  unnecessary.  As  the  bones  of  both  single-bone  limbs  are  nearly 
circular,  no  beveling  of  the  edges  is  needed  (Fig.  230). 

In  Double-bone  Limbs. — The  general  manipulative  method  is  here 
the  same  as  in  the  single-bone  limbs.  The  saw  first  engages  the  heavier 
bone,  and,  having  passed  partly  through  this,  is  dropped  upon  the  lighter 
or  more  movable  bone — the  section  of  which  latter  bone  should  be  first  com- 
pleted, the  saw  all  the  w^hile  cutting  the  heavier  bone  also,  which  it  finalh' 
completes  alone.  Where  both  bones  are  of  the  same  size  (as  the  middle 
of  the  forearm),  the  saw  grooves  the  one  nearer  the  operator  and  is  then 

dropped  upon  the  farther  one. 
Where  a  bone  presents  a  promi- 
nent ridge,  almost  or  quite  sub- 
cutaneous (as  the  anterior  border 
of  the  tibia),  this  would  become 
an  angular  projection  after  sec- 
tion of  the  bone  and  would  be 
apt  to  become  a  prominent  point 
of  pressure.  To  avoid  this,  this 
edge  of  bone  should  be  beveled — 
which  is  best  done  by  making  an 
oblique  saw-cut  from  above  down- 
ward, beginning  about  1.3  cm.  (J 
inch)  above  the  saw-line  and  pass- 
ing obliquely  into  the  bone  at  such 
an  angle  as  to  be  about  6  or  8  mm.  (for  ^  inch)  below  the  level  of  the  bone  by  the 
time  it  has  reached  the  saw-line.  Having  made  this  1.3  cm.  (i  inch)  oblique 
saw-cut  into  the  bone,  the  saw  is  then  withdrawn  and  is  made  to  traverse 
the  bone  transversely  along  the  line  of  bone-section  in  the  ordinary  manner. 
When  the  saw,  traveling  transversely,  reaches  the  short  oblique  section, 
the  small  triangle  of  bone  will  drop  out — and  when  the  section  is  completed, 
the  prominent  edge  of  the  bone  will  be  found  beveled  (Fig.  231). 

Comment. — In  the  very  young,  and  es|)ecially  in  amputating  those  bones 
which  grow  chiefly  from  an  upper  epiphysis,  it  is  well  to  saw  the  bone  as  high 
as  possible — as  subsequent  growth  from  such  bones  may  require  reamputation. 


Fig.  231.— Mannkr  ok  Sa\vin«;  the  Bonks— 
in  the  cast-  <>f  a  <lnuhlf-b<)iie  limb.  The  mothod  oi 
bevelinjf  a  prominent  marjjin  of  bone  is  also  here 
shown. 


REMOVING  SPLINTERED  BONE. 

If,  in  the  final  saw-section,  whether  by  splintering  or  a  transverse  snapping 
of  the  frail  bridge  of  bone,  a  fragment  of  bone  is  left  projecting  from  the 
stump,  or  any  other  projecting  irregularity  should  appear  upon  the  trans- 
versely divided  bone,  this  should  be  remove<l  down  to  a  level  with  the  face 
of  the  bone.  This  is  accomplished  by  grasping  the  spicula  of  bone  with 
bone-holding  forceps  (such  as  the  lion-jaw  tyj)e)  and  steadying  it,  while  the 
surgeon  removes  the  spicula  with  a  small,  fine  saw  (Fig.  232). 


LIGATING  ARTERIES  AND  VEINS. 
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Comment, — (i)  Bony  projections  are  often  crudely  crushed  off  with 
bone-cutting  forceps— ihis  is  quickly  done  and  is  a  temptation — but  is  not 
to  be  recommended,  as  necrosis  of  the  margin  of  the  bone  is  more  apt  to 
loUow  crushing  than  sawing.     (2)  The  splinter  of  bone  may  be  upon  the 


Fig.  ajj.— Mansieu  of  Rbmovtng  a  Piece  of  Sri  isterkd  Bo?cr, 

portion  of  bone  removed — there  will  then  be  a  corresponding  depression, 
with  probably  a  tearing  of  periosteum  and  muscles,  upon  ihe  bone  in  the 
stump — which  may  require  to  be  evened  off. 


LIGATING  ARTERIES  AND  VEINS. 

As  soon  as  the  bone  has  been  sawed,  alt  the  chief  arteries  and  the  larger 

%*cins  should  be  tied.     The  arteries  arc  tied  in  the  order  of  their  importance 

are  sought  in  their  known  positions.     They  have  frequently  retracted 

ewhat,  so  as  to  be  out  of  sight,  and  are  to  be  traced  by  their  known  rela- 

The  stump  should  be  held  in  a  good  jjosilion  and  light — and,  if 

ir)',  dried  of  blocxl.     The  cut  ends  of  the  arteries  are  caught  by  catch- 

orceps  and  drawn  out  of  their  beds  by  the  surgeon — while  an  assistant 

lies  the  larger  vessels  with  chromic  catgut,  tying  them  with  a  surgeon's 

knot.     The  larger  arteries  may  be  lied  with  the  stay-knot  of  Edmunds  and 

^nce  (page  24).     AH  the  vessels  should  be  clamped  before  any  are  tied. 

larger  arteries  shoukl  be  drawn  out  of  their  sheath  before  being  tied. 

be  smaller  arteries  with  their  sheaths  may  be   included  in  the   ligature. 

Arteries  which  are  caught  with  difficulty  with  catch-forceps  may  be  taken 

up  with  a  tenaculum.     \'ery  small  vessels    may  be  compressed  or  twisted 

without  ligaturing.     The  chief  veins  should  be  tied — as  well  as  any  others 

rhich  are  seen  gaping.     All  vessels  should  be  tied  as  long  as  possible — and 

}»ould  be  disturbed  in  their  sheath  as  little  as  possible.     Arteries  bleeding 

5m  their  osseous  canals  in  the  end  of  (he  bone  cannot  be  tied,  but  may  be 

^trmirollcd  by  plugging  the  vascular  canal  with  a  piece  of  catgut,  a  piece  of 

Btrrilizcd  wood,  or  with  Horsley's  antiseptic  wax,  or  Hatsted's  gut-wool — 
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or  a  limited  portion  of  the  canal  may  be  crushed  in  upon  itself.  After  all 
known  vessels  are  tied,  the  Esmarch,  or  other  constrictor,  should  be  relaxed 
and  all  hitherto  untied  vessels  which  now  bleed  are  to  be  ligated  (Fig.  233,  A, 
B,  and  C). 

Comment. — (1)  See  that  the  first  knot  (friction-knot)  does  not  loosen 
before  the  second  knot  (surgeon's  knot)  is  complete — and  that  the  knot  is 
far  enough  from  the  end  of  the  vessel  not  to  slip  off.     (a)  Where  hemorrhage 


Fiif.  23.^.— Sti'mp  after  Ampi'tatinc  throl'gh  Lower  Part  of  Right  Lrc:— A.  Li{i:mtion  <rf 
aiitetuir  tibial  artfry;  H,  Clamping  of  posterior  tibial  arter>' ;  C,  Plugpng  vascular  canal  ot  bone 
with  piece  of  catgut ;  D,  Cutting  otl  tag  of  peroneus  loiigus ;  E,  Cutting  anterior  tibial  ner\-e  short. 


is  apprehended,  vessels  may  be  taken  up  immediately  after  dividing  the 
soft  parts,  and  before  even  severing  the  bone.  Instead  of  taking  up  and 
tying  the  vessels  seriatim,  they  may  be  immediately  clamped,  one  after  another, 
and,  if  not  tied  at  once,  the  catch-forceps  may  be  retracted  with  the  flaps^ 
or  with  the  circular  division  of  soft  parts,  and  the  bone  sawed,  after  which  the 
vessels  are  tied — relaxing  the  original  hold  where  vessel  and  sheath  are  in- 
cluded and  taking  up  vessel  alone.     (3)  Obstinate  oozing  may  generally  be 
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controlled  by  ligating  en  masse — or  by  douching  with  hot  saline  solution,  or 
by  pressure.  This  is  the  form  of  hemorrhage  which  is  more  apt  to  occur 
after  the  removal  of  the  constrictor. 

TREATMENT  OF  NERVES,  TENIXJNS,  AND  TAGS  OF  MUSCLE,  FASOA, 

AND  SKIN. 

(I)  AU  nerves  should  be  cut  as  short  as  possible,  to  avoid  entanglement 
and  pressure  in  the  process  of  cicatrization^to  accomplish  which  they  should 
be  caught  by  forceps  and  drawn  well  out  and  then  cut  with  scissors  and 
allowed  to  retract  out  of  sight.  Where  ihe  flap  methcKl  has  been  done  and 
it  is  likely  that  an  important  nerte  may  be  subjected  to  pressure  when  the 
flaps  are  bent  and  sutured  over  the  end  of  the  bone^  the  nerve  should  be  dis- 
sected out-  This  is  esj>ecially  the  case  In  the  melhtxl  of  single-flap  ampu- 
tation. Nerve  ends  are  apt  to  become  bulbous  in  any  event,  but  will  not 
be  troublesome  unless  subjected  to  pressure.  (2)  All  tendons  should  l>e 
caught  with  forceps,  steadied,  and  cut  short  under  slight  tension.  They  are 
difficult  10  cut  unless  steadily  held  and  slightly  stretched — when  thev  may 
be  cut  with  scissors  or  a  very  sharp  knife.  Tendon-ends  possess  low  vitality, 
arc  apt  to  slough,  fulfil  no  useful  purpose  in  the  stump,  and  make  l>ut  poor 
covering.  (J)  All  tags  and  irregularities  of  muscle,  fuscin,  and  skin  should 
evcnlv  trimmed,  so  as  to  conform  with  the  general  contour.  (Fig.  233, 
and  D.) 

TRIMMING  OF  FLAPS. 

It  is  undesirable,  and  somewhat  unsurgical,  to  make  a  miscalculation  in 
the  length  or  contour  of  a  flap,  which  will  require  any  subsequent  trimming 
— but  where  a  flap  is  distinctly  tcK)  long,  or  loo  large,  or  misshapen,  it  is 
better  to  do  the  trimming  necessary  to  make  a  gocxl  fit  than  lo  suture  it  in 

^pUce  as  it  is.     It  is  held  in  the  left  hand,  or  caught  with  forceps,  and  trimmed 
as  one  would  trim  a  [>iece  of  paper.     A  flap  may  be  trimmed  as  a  whole — or 
some  individual  tissue  composing  it  may  be  trimmed. 
■  RE-AHPUTATION  FOR  mPROPERLY  MADE  FLAPS. 

It  is  even  more  unsurgical,  and  much  more  dilTicult  lo  rectify,  to  find 
that  so  little  allowance  of  covering  has  been  made  that  the  end  of  the  bone 
either  cannot  be  covered  at  all.  t)r  cannot  be  covered  without  a  degree  of 
tension  calculated  to  endanger  the  flaps-  In  such  a  case  all  that  one  can 
do  is  to  amputate  at  a  higher  level.  If  only  a  slight  deficiency  of  covering 
exist,  the  end  of  the  bone  may  be  freefl  of  its  soft  parts  by  retraction  and 
made  to  project  and  then  be  removed  i>y  the  saw.  Where  the  deficiency  is 
greater,  from  one  to  several  inches  of  the  soft  parts  may  also  have  lo  be  re- 
moved, as  well  as  the  bone.  In  such  a  case  one  proceeds  very  much  as  in 
the  original  operation,  modified  by  the  needs. 


ADJUSTMENT  AND  SUTURING  OF  MUSCUiaPEFIOSTEAL  OR 

PERIOSTEO-CAPSULAR  COVERING. 

The  first  step  in  the  closure  of  the  stump-lissues  is  the  adjustment  of  the 

muiiculo-periosteal   covering.     It   will  be   remembered  that   in   all   rirrular 

amputations,  and  in  all  double-flap  amputations  of  skin  and  muscle,  the 
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musculo-periosteal  covering  was  made  by  a  circular  division  of  the  periosteum 
around  the  bone  one-half  of  a  full  diameter  of  the  bone  below  the  saw-line 
(thus  furnishing  a  full  diameter),  and  that  the  periosteum,  with  adherent 
muscles,  was  then  detached  in  one  layer  up  to  the  saw-line.  Therefore, 
after  the  bone  is  sawed  and  the  soft  parts  drop  down  around  its  cut  end, 
the  musculo-periosteal  covering  will  form  a  hollow  cylinder  projecting  from 
the  lower  surface  of  the  transversely  sawed  bone — the  periosteum  hanging 
down  around  the  bone  for  a  depth,  approximately,  of  a  half  diameter  of  the 
bone,  the  muscles  being  adherent  to  its  outer  side.  This  cuff  of  musculo- 
periosteal  covering  may  be  converted  into  two  small  flaps  by  cutting  along 
its  lateral  aspects  with  straight-pointed  scissors,  from  its  lower  free  margins 
up  to  the  bone.  The  corners  of  these  little  flaps  may  then  be  slightly  rounded, 
though  this  is  not  necessary.  These  two  flaps  are  then  dropped  over  the 
end  of  the  bone  and  their  edges  are  sutured  together  with  catgut,  the  sutures 
passing  through  periosteum  and  muscles.  While  the  above  method  makes 
a  neater  fit,  it  is  not  really  necessary  that  the  musculo-periosteal  covering 

should  be  slit  up  at  all  on  the 
sides — it  suffices  simply  to  ap- 
proximate the  edges  over  the 
bone  by  a  suture  running  either 
antero-posteriorly  or  trans- 
versely.  Where  the  musculo- 
periosteal  covering  has  been 
raised  in  the  form  of  a  single 
flap  (as  in  the  amputation  by  a 
single  flap),  this  single  flap' of 
musculo-periosteal  covering  is 
dropped  over  the  end  of  the 
bone  and  its  margins  sutured 
to  the  cut  margins  of  the  peri- 
Fig.  2:w.-sihking  of  Mi-scrLo-PERiosTEAi.  cov-  osteum  around  the  rest  of  the 
hRiN«;.  circumference  of  bone,  including 

the  muscle  overlying  the  j)erios- 
teum.  Where  the  bone-section  is  very  small,  it  is  often  difficult  to  adopt 
any  definite  plan  of  making  and  suturing  a  musculo-periosteal  flap,  the  per- 
iosteum being  torn  in  shreds  in  the  process  of  detachment.  In  such  cases 
the  mass  of  musculo-periosteal  tissue  is  simply  gathered  together  and  sutured 
over  the  end  of  the  bone.     (Figs.  234  and  242.) 

QUILTING  OF  MUSCLES. 

The  muscle  tissue  which  enters  into  the  covering  of  the  bone  should, 
where  j)ossible,  be  approximated  and  sutured  into  apposition  by  buried 
chromic  gut  sutures,  placed  in  one  or  more  tiers,  by  means  of  either  buried 
simple  sutures,  or  buried  quilt-  or  mattress-sutures.  Thus  the  cut  aspects 
of  the  muscles  are  brought  into  contact, — less  tendency  for  them  to  retract 
away  from  the  end  of  the  bone  occurs, — in  the  process  of  cicatrization  they 
become  incorporated  in  the  general  pad  of  covering  which  forms  the  stump 
(even  though  the  muscle  tissue  itself  may  be  subsequently  replaced  by  fibrous 
tissue). — there  is  less  chance  of  adhesions  forming  between  bone  and  skin,— 
and,  altogether,  a  fuller,  softer,  better-formed  pad  of  covering  is  pro\-ided. 
These  advantages  more  than  counterbalance  the  only  two  disadvantages— 
namely,  of  time  and  trouble  involved.     By  the  process  of  quilting,  muscles 
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F'fT  J35---QiriLT«Nr,  of  MfscLKs  in  Circular 
M&THtiD  OK  AMPi'TATlt»N;-^-'irst  tier  of  •i.uturrs 
Ims  been  plactnl— iiFitl  is  being  buried  by  the  second 
tier. 


are  brought  and  held  in  contact  untO  united,  which,  in  the  ordinar\'  method 
of  simply  dropping  muscles  aver  the  ends  of  the  bones  and  depending  upon 
the  single  line  of  marginal  skin-sutures  to  approximate,  either  could  not  be 
made  to  come  into  contact  even  temporarily,  or,  if  so,  would  generally  retract 
apart  before  union. 

In  Circular  (Inftindibuliform  Variety),  Modified  Circular,  Oval, 
and  Racket  Methods.— After  su- 
turing the  musculo  periosteal  cover- 
ing the  muscle  surfaces  are  brought 
into  contact  immediately  over  the 
rauscuio-pcriosteally  covered  end  of 
bone.  The  approximation  of  mus- 
cle tissue  over  the  bone  msLX  be 
made  in  the  way  in  which  the  mus- 
cles most  naturally  fall.  Other 
things  being  equal,  the  approxima- 
tion should  be  made  so  as  to  cause 
ihe  suture  line  to  be  parallel  with 
the  future  suture  line  of  the  integu- 
^jnentary  coverings.  The  first  tier 
of  sutures  is  placed  nearer  the  bone, 
entering  and  leaving  the  muscle  tis- 
sue at  such  a  distance  from  the 
bone  as  to  secure  an  easy  ap- 
proximation of  the  muscle  substance 

over  the  end  of  bone.  This  first  row  of  sutures,  which,  if  of  ihe  simple 
form,  may  be  either  interrupted  or  continuous,  will  conceal  the  end  of  the 
bone.      A    second    tier,  especially   in    heavily    muscled    limbs,    or    in    thin 

limbs  with  large  muscle 
flaps,  should  be  applied 
— being  inserted  nearer 
the  edge  of  the  muscle 
tissue   than    the   first — 
and»  when  tied,  will  hide 
the  first  row  (Fig.  2.^5). 
In    Circular 
Method    a    La   Man- 
chette.— As    the    mus 
cles  are  here  all  divided 
on  one  level,    and   that 
level  is  that  of  the  re- 
tracted skin,  skin   and 
fascia   alone  cover   the 
end    of   the  bone,  and 
no  appro.ximation    and 
quilling  of  the  muscles 
are  possible. 
In  All  Double-flap  Amputations  of  Skin  and  Muscle.— The  muscles 
are   <|uilted    in  the   same  manner  as  in  the  ordinary  circular  finfundibuh'- 
form),    the    process    of    muscle  quilling    being    easier    in    the    double- flap 
H       mcthtxl  than   in  the  ordinari'  circular,  as  the   muscles  are  adherent  to  the 
^^^  flapi  00  either  side  and  are  more  readily  held  in  approximation  while  being 
^Mqtitlted  (Fig.  236). 


Fig.  »j^~y'V»LriH«.  OK  Mi.'scuts  IN  FLAr  Method  of  Ampi'- 
«^-Flr«t  tier  ul  buried  sutures  bas  been  placed  and  tied— 
1  Mcoad  tlci  i«  beiiiK  pU<.-cd. 
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In  All  Double  Flaps  of  Skin. — No  quilting  of  muscles  is  here  possible 
— as  the  muscles  are  transversely  divided  on  a  level  with  the  retracted  skin- 
flaps. 

In  All  Single  Flaps  of  Skin  and  Muscle,  Including  the  Elliptical 
Method. — As  the  muscles  are  here  divided  obliquely  on  the  side  of  the  flap, 
and  transversely  on  the  opposite  side,  the  quilting  of  muscles  is  not  done 
as  in  the  above-described  methods  (where  the  lateral  aspects  of  the  muscles 
are  sutured  to  lateral  aspect,  or  ends  to  ends).  The  lateral  aspect  of  the 
muscles  in  the  present  instance,  some  of  which  aspect  is  made  up  by  the 
obliquely  beveled  muscles,  is  sutured  to  the  transversely  divided  muscles 
on  the  side  of  the  limb  opposite  to  the  flap — and  the  ends  of  the  muscles  in 
the  flap  are  sutured  to  the  circumferential  margin  of  the  transversely  divided 
muscles  in  the  stump.  As  the  base  of  the  flap  comes  from  a  full  half-cir- 
cumference of  the  limb,  the  bent-over  flap  is  only  approximated  to  the  opposite 
half  of  the  face  of  the  stump.  Where  the  elliptical  method  is  used  in  the 
neighborhood  of  an  articulation  (that  is,  in  a  disarticulation)  where  only 
tendons  pass  over  and  cover  the  joint,  no  quilting  is  j)ossible.  It  is,  therefore, 
applicable  only  where  muscles  cover  bones,  which,  in  the  case  of  the  joints,  is 
only  at  the  shoulder  and  hip. 

DRAINAGE. 

No  drainage  is  necessar}'  in  amputating  through  sound  tissue  in  the 
continuity  of  a  limb.  Temporary  drainage  (for  two  or  three  days)  may  be 
instituted  in  disarticulating  through  the  larger  joints — to  provide  for  the 
escape  of  the  synovial  fluid  which  the  remaining  synovial  surfaces  will  go 
on  secreting  for  a  time.  \\Tiere  drainage  is  indicated,  it  is  sometimes  better 
to  make  a  counter-opening  than  to  attempt  to  drain  through  a  non-dependent 
suture-line.  Drainage  may  be  temporarily  used  where  bleeding  in  the 
stump-tissues  is  feared  after  prolonged  use  of  an  Esmarch,  or  for  other  reason. 
Drains  of  rubber- tubing,  glass,  gauze,  or  bone-tube  may  be  used. 


SUTURING  OF  THE  STUMP. 

The  suturing  of  the  edges  of  the  wound  should  be  done  with  silk  and  by 
means  of  interrupted  sutures.  W'here  no  great  tension  is  likely  to  occur, 
silkworm-gut  may  be  used.  Catgut  is  also  employed.  The  parts  should 
come  together  without  tension.  The  interrupted  is  to  be  preferred  to  the 
continuous  form  of  suturing,  for  the  parts  may  be  thereby  more  acciu"ately 
adjusted — and  if  it  become  neces.sary  to  open  any  part  of  the  wound  for 
drainage,  or  other  cause,  only  the  few  indicated  sutures  need  be  cut. 

In  Circular  Amputations. — It  is  optional  with  the  operator  as  to  whether 
the  soft  j)arts  are  so  approximated  as  to  result  in  a  line  of  sutures  running 
from  before  backward,  or  from  side  to  side.  The  former  is  to  be  preferred, 
as  the  lower  end  of  the  suture-line  (in  the  recumbent  position  of  the  patient) 
drains  the  wound  by  gravity,  in  case  drainage  be  necessary.  WTiere  skin 
and  muscle  come  evenly  to  the  edge  of  the  wound,  both  are  included  in  the 
sutures.  \\'here  skin  is  longer  than  muscle,  the  sutures  which  close  the 
wound  pass  through  skin  only — the  muscles  having  been  approximated  by 
their  own  buried  sutures. 

In  Flap  Amputations. — Here  the  direction  of  the  line  of  sutures  will  be 
determined  by  the  j)osition  of  the  flaps.  Where  double  flaps  are  taken 
from  the  anterior  and  posterior  aspects  of  a  limb,  the  suture-line  will  run 
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from  side  to  side.  Where  double  flaps  are  taken  from  ihe  lateral  aspects 
the  surure-line  will  be  anteroposterior.  V\*here  a  single  flap  is  approximated 
to  the  opposite  side  of  the  limb,  its  margin  is  sutured  to  the  opposite  half- 
drcwnference.  Where  the  margin  of  the  flaps  is  comjwsed  of  skin  and 
muscle,  both  are  included  in  the  sutures.  Where  the  skin  is  longer  than  the 
muscle,  the  skin  alone  is  included  in  the  suturing.  In  al!  cases  the  muscle 
surfaces  are  supposed  to  have  been  quilted  together  prior  to  the  final  closure 
of  the  wound. 

Comment. — (i)  Owing  to  the  difficulty  of  equally  dividing  out  the  |>osi- 
tions  for  sutures  where  a  large  wound  is  lo  be  brought  together;  it  is  well 
10  begin  by  putting  in  a  central  suture  and  then  divide  each  remaining  half 
oi  the  space  into  quarters  by  two  other  sutures — then  these  smaller  lengths 
can  be  sutured  with  intemipted  or  continuous  suture — the  former  being 
better,  as,  in  case  it  be  necessary  to  loosen  any  suture  for  suppuration,  or 
otherwise,  the  entire  tine  need  not  be  loosened.  (2)  If  tension  upon  the 
edgies  be  great,  a  few  lensiori'sutures  may  be  used. 


r 
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DRESSING  OF  THE  WOUND, 

The  wound  and  .stump  should  be  covered  with  absorbent  gauze — the 
entire  stump  enveloped  in  absorbent  cotton — which  should  be  snugly  bandaged 
to  the  end  of  the  stump  and  the  circumference  of  the  limb,  A  padded  poste- 
rior splint  should  be  incorporaterl  in  the  outer  layers  of  the  dressing,  pro- 
jecting beyond  the  stump  slightly — both  to  support  the  part;  protect  it  from 
injur)",  and  control,  or  lessen,  the  muscular  starlings  which  are  apt  to  occur. 
The  stimip  should  rest  upon  an  inclined  plane,  outside  of  bed-covering. 


REMOVAL  OF  DRESSINGS. 

If  all  goes  well,  the  dressings  are  not  removctl  until  about  the  tenth  day 
(or  from  the  tenth  to  the  fourteenth).  If  a  drainage-tube  \>c  used,  the  dress- 
ings are  often  changed  when  that  is  withdrawn — although  it  is  sometimes 
withdrawn  at  the  end  of  the  second  or  third  day — and  the  dressings  not 
removed  until  the  usual  time. 


THE  METHODS  OF  AMPUTATION. 
THE  EVOLUTION  OF  AMPUTATION  METHODS. 


^     rei 

^m  The  methods  of  amputation  have  undergfme  a  slow  process  of  evolution 

^m     — which  may  be  briefly  staled  in  the  following  tabular  form  (mLKlified  from 
I     Kocher). 

Circular  Incision. — The  fundamental  type  of  amputation.     Of  which 

there  are  two  varieties,  and  from  which  all  other  methtxls  of  amputation 

may  be  derived; — (a)  Transverse  circular  incision  (Fig.  237,  A);  (b)  Oblique 

cirruUr  incision  (Fig,  237,  B). 

H  Racket  Incision. — Formed  by  the  addition  of  a  longitudinal  incision 

H      to  the  circular  incision,     (a)   If  the  longitudinal  incision  be  added  to  the 

H     transverse  circular  incision,  the  transverse  racket  incision  results  (Fig.  237, 

^M     C);  (h)  If  the  longitudinal  incision  be  added  to  the  obHquc  circular  incision, 

^1     the  oblique  racket  incision  results  (Fig.  237,  D).    Note — The  comers  of  the 
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racket  incision  are  now  generally  rounded  off,  as  in  the  oval  method,  the 


Fig.  237.— Thr  Evolution  of  Amputation  Methods  :— I— A,  Transverse  circular  incision ;  B. 
Oblique  circular  incision;  C,  Transverse  racket  incision;  D,  Oblique  racket  incision,  ^fodified 
from  Kochcr.) 

only  practical  difference  between  the  two,  as  now  usually  employed,  being 
that  the  queue  is  made  longer  in  the  racket  method. 

Oval  Incision. — Formed  by  the  shortening  of  the  queue  and  the  rounding- 


Fi>f-  238.— The  Evoli'tion  ok  Ampi'tation  Mkthods :— II— A,  Transverse  oval  incision: 
B,  Oliliqiic  oval  iiii-ision ;  C.  Kqual  rectangular  (laps;  D,  Unequal  rectangular  flaps.  (Modified 
from  Kuchur.) 

off  of  the  angles  of  the  racket  incision,    (a)  If  the  angles  of  the  transverse 
racket  incision  be  rounded,  the  transverse  oval  incision  results  (Fig.  238,  A); 


Fir.  230.— The  Evoi.rrios  oi-  A.mittation  MHTiiuns:— III— A,  Kqual  rounded  flaps;  B,  L'nequat 
t<>uii(li-(l  flaps.     (Mmiiticd  iroin  Kuchor.) 


(b)  If  the  anplesof  the  oblique  racket  incision  be  rounded  off,  the  oblique  oval 
incision  results  (Fig.  238,  B). 
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Rectangular  Flaps. — Formed  by  adtiing  twn  lnn*;itufiinal  incisions  to  the 
circular  incision,  (a)  If  the  two  longitudinal  incisions  be  ;u1(Icj1  to  the  circular 
incision,  equal  rect.inf^lar  t1:ips  result  (Fii^.  2^8,  C) ;  (b)  If  they  be  added  to  the 
oblique  circular  incision^  unequal  rectangular  flaps  result  {Fig.  238,  D). 

Rotmded  Flaps. ^Formed   by  rounding   the  angles  of  the   rectangular 
flaps,     (a)  If  the  angles  of  equal  rectangular  flaps  be  rounded,  equal  rounded 
kiflaps  result  (Fig.  239,  A);  (b)  If  the  angles  of  uneciual  rectangular  flaps  be 
Grounded,  unequal  rounde<l  tla])s  result  (Fig.  239,  B). 

Elliptical  Method. — The    position  of  this  method,   in   the  process  of 
.evolution,  will  be  described  further  on  (page  273). 


SUMMARY  OF  AMPUTATION  METHODS. 

Fundamental  Types. — Circular  Method;  Flap  Methorb 
Modem  Types. — (a)  Circular  and   its  modifications;   (b)  Flap  and  its 
|«lJodihcalions;  (c)  Irregular  methods  of  amputation. 

As  to  Nature  of  Covering  of  Stump.— All  methods  of  amputation 

either — (a)   Skin   Coverings— that   is,   skin  and    fascia  alone  cover  the 

divided  muscles  and  bone,  as  in  the  cut!  methixJ  of  the  circular  amputation, 

and  in  the  5im{>le  skin-flap  in  the  flaj»  method  of  amputation; — or  (b)  Skin- 

i-muscle  Coverings — where  skin,  fascia,  and  muscles,  combined  and  un- 

r«eparaled,  including  the  periosteum,  cover  the  end  of  the  bone,  as  in  the 

ordinarv'  (infundibuliform)   circular  amputation,  and  in  flaps  of  skin  and 

<  musde  in  the  flap  method  of  amputation. 


CIRCULAR  METHODS  OF  AMPUTATING. 

(ft)    Ordinar\'    Circular    Method — (amputation    circulaire    infundibuli- 
e); — (b)  CulT  Method  of  Circular  Amputation — (amputation  it  hi  man- 
ite): — (c)  Mtxiificil  Circular  Mcthml  of  Amputation — (mixed  method); — 
(d)  Oval  (or  Lanceolate)  Method;— (e)  Racket  Method. 


ORDINARY  CIRCULAR  AMPUTATION. 

(AMH'TATION  tlRCtLAIRI*:  INFrMUmi  IFORME). 

General  Description.— The  soft  parts  are  dividerl  by  a  series  of  circular 
■cuts,  retraction  of  the  parts  taking  place  between  each  circular  sweep  of  the 
'  life,  so  that  they  are  cut  partly  through  at  ditTerent  levels — the  sawed  bone 
i:ng  the  apex  of  the  funnel  left  upon  the  proximal  end  of  the  limb,  anti 
t»c  skin  margin  the  base — the  distal  part  removefl  being  cone-shaped. 

Technic. — Stand  ti>  outer  side  of  right  and  inner  si<le  of  left  limbs,  so 
as  to  prasp  limb  between  trunk  and  amputation  site.  Determine  the  saw- 
Fix  the  skin  incision  at  a  level  below  the  saw-line  equal  to  J  of  i| 
lime*  the  diameter  of  the  limb  (or  three  fourths  of  that  diameter)  at  the 
saw-line  (that  is,  at  11.5  cm.,  or  4^  inches,  below  the  saw-line,  if  the  diam- 
l^tcT  of  the  limb  nt  the  saw-line  be  15.3  cm.,  or  b  inches)  (Fig.  240,  A). 
Jrasp  the  limb  just  above  the  line  of  the  skin  incis^ion  with  the  left 
and  retract  the  skin  ujnvard,  aided,  if  the  limb  be  large,  by  an 
»nt.  With  a  long  knife,  make  a  circular  incision,  at  the  skin  incision 
Rue,  through  skin  and  superfnial  fascia,  entirely  around  the  limb.  Free 
ikin  with  iis  supcrfu  ial  fascia  from  the  muscles  with  their  deep  fascia,  aiding 
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the  separation  in  the  interfascial  line  by  touches  with  a  scalpel,  where  neces- 
sary. Retract  the  skin  and  fascia  evenly  around  the  circumference  of  the 
limb.  Divide  the  more  superficial  layer  of  muscles  circularly,  on  a  level 
with  the  retracted  skin.  Retract  this  more  superficial  layer  of  muscles. 
Divide  the  remaining  deeper  muscles  circularly  on  a  level  with  the  retracted 
outer  layer  of  muscles — and  planning  to  come  down  upon  the  bone,  or 
bones,  far  enough  below  the  saw-line  to  allow  of  making  a  musculo-periosteal 
covering  for  the  bone  or  bones.  Retract  the  deei)er  muscles  thus  cut.  Divide 
with  a  stout  knife,  the  periosteum  circularly  around  the  bone,  or  bones,  at  a 
distance  below  the  saw-line  equal  to  a  good  one-half  diameter  of  the  bone 


Fijfs.  240  and  241.— Ordinary  (IsFrNniBrLAR)  Form  of  Circular  Amputation  :— A,  Position 
of  incision  and  bonc-scrtion ;  B,  RcsultiriK  suture-line.  The  skin-inctsioii  and  auture-line  here  »n 
also  applicable  to  the  cuff  variety  of  the  circular  method. 


at  the  saw-line.  Push  up  the  periosteum  from  the  bone  with  periosteal 
elevator — keej)ing  the  muscles  adherent  to  the  periosteum.  Apply  linen 
(or  other)  retractors  to  the  soft  parts  and  draw  them  above  the  saw-line. 
Saw  the  bone,  or  bones.  If  splintering  occur,  grasp  the  spicula  with  forceps 
and  remove  with  finer  siiw.  Allow  the  soft  parts  to  drop  over  the  end  of 
bone,  or  bones,  the  sawed  ends  of  which  will  form  the  apex  of  a  funnel — 
the  bone  being  covered  by  periosteum — periosteum  by  muscle — and  muscle 
by  fascia  and  skin  (Fig.  242).  Tic  the  vessels — cut  the  nerves  and  ten- 
dons short — and  remove  any  tags  t)f  connective  tissue  or  skin.  Suture 
the  musculo-periosteal  covering  over  the  end  of  bone,  or  bones.     Quilt  the 


CLTF  METHOD  OF  CIRCULAR  AMPL'TATIo\. 


263 


< 


muscles  together  in  one  or  two  layers.     Suture  the  skin  and  fascia  antero- 
posteriurly  (Fip.  24],  H) — and  apply  the  dressing  and  supporting  splint. 

Resulting  Stump» — Evenly  ccjvere<l  on  all  sides  by  muscle  and  skin 
— the  bone  being  particularly  well  jirotecled  and  on  a  higher  level  above  the 
surface  of  the  stump  than  in  any  other 
form  of  amputation.  The  scar  is  ter 
minal — antero-poslerior,  if  the  wound  be 
sutured  from  before  backward, — lateral, 
if  sutured  frnm  side  to  side  (Fig.  241 »  B). 

Indications. — In  limbs  more  or  less 
evenly  surrounded  by  muscles; — lower 
pan  of  forearm  (s<jmetimes),  arm.  and 
thigh. 

Comment.— (I)  Owing  to  unequal 
skin  retraction  in  some  localities  (as  the 
anlero-intemal  aspect  of  the  arm  and 
thigh)  the  circular  incision  may  have  to 
be  planned  obliquely  and  only  become 
circular  after  the  incisi<in  — and  may  also 
have  to  be  planne<l  lower.  (2)  A  pure 
ordinary  circular  (infundibuliform)  am- 
putation is  impossible  in  a  limb  of  rap- 
idly increasing  girth,  as  it  is  impossible 
lo  retract  the  st>ft  parts.  A  single  lateral 
vertical  incision  through  skin  and  fascia, 
or  double  lateral  incisions,  may  become 
necessar}*  in  order  lo  free  the  parts — 
when  it  ceases  to  be  a  typical  infundi- 
buliform amputation. 


Ktg.  xia-— Appkarance  of  the  Parts 
Following  thk  IftFCNDiBiiAR  Form  of 
Circl-lar  Ampitation-.— a  (utiiiel-shaped 
cavity  left  proximally.  and  a  coiie-sbaped 
mass  dislally. 


CUFF  METHOD  OF  CIRCULAR  AMPUTATION 

(CIRCLTLAR  AMPUTATION  A  LA  MANCHETTE). 

General  Description. — \  circular  division  of  the  skin  is  made,  which 
is  turned  over  and  upward  upon  itself  as  a  cuff — and,  ujKin  a  level  with  this 
retracted  culT  of  skin  and  fascia,  the  muscles  are  divided  to  the  bone,  generally 
with  one  circular  sweep  of  a  long  knife. 

Technic. — The  steps  of  the  operation  are  similar  to  those  of  the  ordinary 
circular  amputation  (page  261)  up  lo  the  completion  of  ihc  circular  incision 
through  the  skin  and  superfirial  fascia.  The  skin  and  subcutaneous  tissue 
arc  then  turned  back  upon  themselves  as  a  cuff — the  freeing  being  done 
by  means  of  the  fingers  of  the  left  hand,  aided  by  touches  of  a  scalpel,  until 
e^xnly  rrtracletl  all  around.  On  a  level  with  the  retracted  cuff,  the  muscles 
are  circularly  divided  down  to  the  bone^ihe  site  at  which  this  division  takes 
plate  being  such  as  will  allow  of  amjile  and  easy  covering  of  the  transversely 
divided  muscle  by  the  skin  and  fascia — an  average  calculation  l>cing  that 
X  one-third  of  the  total  distance  from  saw-line  to  line  of  skin  incision 
\jc  given  lo  skin  and  fascia  alone.  The  subsequent  steps  of  the  opera- 
'faduding  the  musculo-ix*riosteal  covering  for  the  bone,  l>eing  the  same 
the  onlinur\'.  or  infundibyliform,  circular  amputation. 
Resulting  Stump. — Apt  lo  be  more  or  less  irregular  in  contour  and  not 
irdl  paddt*d,  owing  to  the  nature  of  the  parts  used  for  covering.  The 
lies  a&  in  the  onlinary  circular  amputation  (page  262). 
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Indications. — Most  frequently  used  where  the  soft  coverings  are  more 
tendinous  than  muscular: — wrist,  lower  part  of  forearm,  ankle,  and  lower 
part  of  leg  (in  thin  subjects). 

Comment. — (i)  and  (a)  The  same  comments  made  under  (i)  and  (a) 
of  the  last  operation  apply  equally  here  (page  263).  (3)  Owing  to  the  greater 
proportion  of  skin  in  this  covering  and  the  division  of  muscles  in  one  law, 
as  well  as  the  number  of  tendons  present  in  the  sites  where  this  method  is 
generally  used,  the  covering  of  the  bones  is  not  so  satisfactory  as  in  the  ordinary 
circular  method. 

MODIFIED  CIRCULAR  AMPUTATION 

(MIXED  METHOD). 

General  Description. — Two  equal  flaps,  composed  of  skin  and  fasda. 


Fijjs.  2^i  aiul  344.— M<u>iKiKn  Circui  ar  Mktiioo  of  A.MPrTATioN: — A,  Position  of  incisioti  and 
boiiv-Sii.tioii ;  K,  Kcsultiii|;  suiurc-line. 


of  varying  length,  and  having  bases  ccjual  to  one-half  of  the  circumference 
of  the  limb  at  their  upper  ends,  are  cut  and  dissected  up  a  short  distance — 
followed  by  a  cinuhir  sweep  of  the  knife  through  the  retracted  superficial 
muscIc"^ — and  by  a  second  circular  sweep  at  a  higher  level,  through  the  re- 
tracted ilec])er  muscles — and  completion  of  the  operation  as  in  the  ordinary 
circular  amputation. 

Technic— Having  fixed  upon  the  saw-line,  and  having  marked  a  point 
below  the  saw-line  equal  to  *  of  i^  diameters  of  the  limb  at  the  saw-line  (that 


5,  thrcc-fourths  of  the  diameler  at  the  ?a\v-line),  two  equal  Ilaps  of  skin  and 
iascia  (of  ihU  length)  are  planned.  These  flaps  have  bases  equal  to 
bne-half  the  circumference  of  the  limb  at  ihe  level  of  their  upfjer  limit 
■^and  their  length  will  be  equal  lo  one-third  or  one-half  of  the  total  distance 
between  saw-line  and  lowest  limit  of  skin-covering  (generally  one-third  in 
slender,  ill-formeti  limbs,  and  often  one- half  in  large,  tapering  limbs).  The 
Baps  are  usually  lateral  ones,  but  may  be  anterior  or  {posterior  (Tig.  243,  A). 
Retracting  the  skin  with  the  left  hand,  begin  the  incision  at  one  mid-lateral 
ftspecl  of  the  limb,  at  a  level  abcne  the  lowest  limit  of  the  skin  incision  equal  lo 
one-third  or  one-half  (as  the  case  may  be)  of  the  distance  belueen  the  saw-line 
and  the  lowest  limit  of  the  skin  incision— pass  vertically  downward,  through 
»kin  and  fascia,  until  nearly  at  the  level  of  the  lowest  skin  incision — thence 
round  forward  into  the  line  of  lowest  skin  incision,  in  a  bluntly  rounding 
manner — and  complete  the  opposite  end  of  ihe  siime  flap  in  the  same  manner. 
Then  make  the  opposite  tlap  in  the  same  way  as  the  first  one,  corresp(>nding 
in  shaf>e  and  size.  Dissect  these  tiaps  of  skin  and  fascia  back  to  just  beyund 
their  bases.  While  the  flaps,  and  the  muscles  also,  are  retracted,  divide  the 
more  superficial  muscles  circularly — retract  these,  and  divide  the  deeper 
muscles  similarly — making  the  usual  provision  for  the  musculo-[>eriosteal 
■covering.  The  operation  is  completed  as  in  the  ordinary  circular  ampu- 
■lation — the  skin  and  fascial  flaps  being  sewed  over  the  quilted  muscles — 
■the  bone  being  at  the  apex  of  a  funnel  which  is  somewhat  shallower  than 
"In  the  infundibuiiform  variety  of  circular  amputation  (owing  lo  the  muscles 
having  l>een  divided  at  a  higher  level). 

Resulting  Stump.— While  not  covering  the  end  of  the  bone  with  quite 
«s  thick  a  padding  uf  soft  parts,  its  general  features  are  the  s;ime  as  thoi-e 
following  the  ordinary-  circular  method.  The  main  part  of  the  scar  is  terminal, 
but  its  ends  are  apt  to  be  partly  lateral  (Fig.  244,  B). 

Indications. — This  is  the  form  nf  circular  amputation  must  generally 
used  and  is  adapted  lo  a  greater  number  of  sites  than  the  ordinary  circular, 
the  cuH  modification  of  the  ordinary  method. 

Comment. — (i)  The  skin -Haps  may  be  cut  of  unequal  lengths.  (2) 
The  muscles  may  be  divided  al  tine  level.  (Jj  This  form  of  circular  ampu- 
tation has  largely  replaced  either  of  the  other  forms. 


OVAL  METHOD  OF  AMPUTATION. 

General   Description.— A   modifKaiion  of  the  circular  method.    The 
akin  incision  is  in  the  form  of  an  oval,  with  one  of  its  ends  more  prolonged 

■  anil  p«jinted— ihe  soft  parts  between  skin  and  bone  being  divided  by  cutting 
Kfrom  without  inward — and  the  lips  of  the  wound  being  sutured  in  a  single 
Bfiae  parallel  with  the  long  axis  of  the  wound. 

■  Technic. — This  amputation  being  generally  used  in  disarticulations,  the 
npper  or  ]>ointed  end  of  the  oval  usually  begins  just  alx)ve  a  joint-tine  and 
^pon  its  outer  or  anterior  asjx^ct — the  limbs  of  the  oval  parting  at  an  angle 

fufficirnt  lo  include  the  head  of  the  distal  bone — and  sweeping  thence  in 
a  ctjn'c  down  the  lateral  aspects  of  the  limb  -passing,  finally,  transversely 
toward  each  other— to  meet  upon  the  inner  or  under  surface  of  the  distal 

Sat  a  distJince  beneath  the  line  of  articulation  calculated  to  furnish 
covering  for  the  head  of  the  proximal  >)ne  of  the  bones  making  up  the 
;.  .245,  .\).  Having  completed  the  incision  through  skin  and  fascia,  one 
tirses  may  then  be  adopted; — (a)  The  incision  may  then  bedccjaned 
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throughout  direct  to  the  bone,  by  cutting  from  without — the  deep  incision, 
from  the  point  where  the  arms  or  limbs  of  the  oval  begin  to  diverge,  following 
the  line  of  the  retracted  skin.     This  is  the  general  method  in  all  of  the  smaller 

disarticulations  and  in  most  of  the  larger, 
(b)  Or  the  joint  may  be  opened  by  the 
more  vertical  part  of  the  incision  and,  after 
disarticulation,  the  muscles  may  be  cut 
from  within  outward,  on  a  line  with  the  re- 
tracted skin.  Having  tied  the  vessels  and 
cut  the  ncnes  and  tendons  short,  the  wound 
is  sutured  in  its  long  axis  (Fig.  245,  B). 

Resulting  Stump. — The  end  of  the 
bone  is  very  fully  covered  except  where 
the  head  or  articular  end  of  the  proximal 
bone  is  disproportionately  large.  The  scar 
is  termino-lateral  (Fig.  245,  B). 

Indications.— A  form  of  amputation 
generally  used  for  disarticulating  a  limb 
from  the  trunk,  or  a  smaller  limb  from 
a  larger  limb.  The  method  admits  of 
first  opening  the  joint  for  investigation 
before  finally  deciding  upon  amputation — 
and  it  also  admits  of  securing  the  vessels 
before  removing  the  limb. 

Comment. — The  suture-line   may  run 
antero-posteriorly  in   one    straight    line — 
or  the  free,   lower  convex  border  of  the 
flap  may    be    turned    over    and    sutured 
to  the  upper  angular  concavity  of  the  wound. 


Fifj.  245.— Oval  Mbthod  of  Ampin 
TATioN :— A,  Form  and  position  of  oval ; 
B,  Resulting  suture-line. 


RACKET  METHOD  OF 
AMPUTATION. 

General  Description.— 

A  modification  of  the  cir- 
cular method.  The  same, 
in  principle,  as  the  oval  am- 
putation— with  the  addition 
of  a  longitudinal  vertical  cut 
prolonged  from  the  apex  of 
the  oval  forming  the  "han- 
dle of  a  racket "  —  thus 
giving  a  better  exposure  of 
joints  without  sacrifice  of 
tissue  and  >ccuring  a  better 
covering  for  the  bone  in  the 
Uf)pcr  j)art  of  the  wound. 
Technic.  —  Practically 
similar  to  the  oval  amputa- 
tion, except  that  the  queue 
of  the  racket  begins  con- 
siderablv  farther  back  over 


FiRs.  .'4'i  ami  ^47.— Rackrt  NfETHOD  oh  Ampi'TAtion  :— A 
I'orm  and  i>osilion  of  incision  ;  B.  Resulting  suture-liue. 
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the  head  of  ihc  proximal  bone  forming  the  juini — and  along  this  single 
Straight  line  the  knife  travels  some  distance  before  the  arms  of  the  racket 
begin  to  diverge.  After  the  beginning  of  the  divergence  of  the  limbs  of  the 
racket,  the  operation  is  completed  as  in  the  oval  ofjeration  (Mg.  246,  A). 

Resulting  Stump.— More  satisfactory  covering  is  secured  by  the  racket 
Ihan  bv  the  o\al  melh(.xl  of  amputating.     The  scar  is  termiiio  lateral  (Fig. 

Indications. — Disarticulations  of  the  shoulder-  and  hip-joints,  and  of 
the  digits  from  the  hand  and  kmt  (especially,  in  the  latter  instances,  where 
a  metatarsal  or  metacarpal  iK)ne  is  rcmovctl  with  the  digit).  As  in  the  oval 
method,  but  to  a  much  greater  extent,  does  the  racket  method  admit  of  a  pre- 
liminary' examination  of  the  joint  through  the  vertical  portion  of  the  incision, 
before  deciding  u[>on  amputation.  The  vessels  may  also  be  secured  before 
entirely  separating  the  limb.     The  muscles  in  the  stump  are  better  preserved. 

Comment. — (i)  The  queue  of  ihe  racket  should  be  placed,  if  possible, 
over  an  intermuscular  septum  and  be  deepenefl  in  the  septum.  (2)  Ampu- 
tation by  a  T-*haped  incision  is,  practically,  a  form  of  racket  incision.  (3) 
The  suture  line  may  run  antero  fKisterjorly  (or  from  the  outer  to  the  inner 
a3()ect  of  the  part),  which  is  to  be  preferred.  Or  the  upper  portion  of  the 
queue  may  be  sutured  in  this  manner  and  the  lower  convex  portion  of  the 
flap  brought  up  and  sutured  to  the  angular  concavity  formed  by  the  di- 
vergence of  the  lateral  limbs  of  the  racket. 


FLAP  METHODS  OF  AMPUTATING. 

(a)  Single  Flap  of  Skin  and  Muscles; — (b)  Single  Flap  of  Skin; — (c) 
Equal  Flaps  of  Skin  and  Muscles; — (d)  Equal  Flaps  of  Skin;^(e)  Unequal 
Flaps  of  Skin  and  Muscles; — (f)  Unequal  Flaps  of  Skin; — (g)  Elliptical 
Method;— (h)  Unequal  Rectangular  Flaps  of  Skin  and  Muscle. 


AMPUTATION  BY  SINGLE  FLAP  OF  SKIN  AND  MUSCLES. 

General  Description.— A  method  of  amputating  whereby  the  stump 
is  covered  with  a  single  flap  derived  from  one  aspect  of  a  limb— and  consists 
of  skin,  fascia,  and  muscles.     Such  an  amputation  involves  the  maximum 

ificc  of  bone. 

Tedmic— Having  fixed  upon  the  saw-line  (or  line  of  disarticulation), 
•  point  is  determined  upon  below  this  line,  and  on  that  aspect  of  the  limb 
which  is  to  furnish  the  flap,  which  will  represent  a  distance  below  the  saw- 
line  equivalent  to  ij  diameters  of  the  limb  at  the  saw-line.  A  llap  is  then 
marked  out  with  a  base  equal  in  width  to  a  half-circumference  of  the  limb 
at  the  saw-line,  and  a  length  equal  to  ij  diameters  of  the  Hmb  at  that  line. 
(Fig.  248,  .\).  Grasping  the  limb  as  in  the  ordinarv' circular  amputation,  the 
knife  is  entered  at  the  far  upper  en<l  of  tlie  base  of  the  llap.  at  a  right  angle  to 
Cheskin  -anti  passes  vertically  down  the  mid-axis  of  the  limb  to  near  the  lower 
Itmtl  of  the  rtap— w  here  it  forms  a  squarely  or  bluntly  rounded  corner  to  Ihe  flap 
— ihcnce  passes  transversely  along  the  lower  limit  nf  the  lla]) — and  completes 
the  opjMjsite  limb  of  the  llap  symmetrically  with  the  first  limlj.  This  incision 
p«is«n  through  skin  and  fascia.  When  this  integumentary  llap  has  retracted, 
the  muwrlcs  are  rut  obliquely  on  a  line  with  its  retracted  edges,  so  directing 
the  knife  as  to  bluntly  bevej  the  muscular  portion  as  the  knife  cuts  its  way 
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from  without  inward  and  upward.  This  incision  passes  obliquely  throu^  all 
the  muscles  and  is  planned  to  come  down  upon  the  bone  at  a  distance  beneath 
the  saw-line  equivalent  to  a  good  diameter  of  the  bone  at  the  saw-line,  thus 
providing  for  a  musculo-periosteal  covering.  The  knife  is  then  carried  througli 
the  periosteum  so  as  to  form  a  musculo-periosteal  flap  with  a  base  of  half 
the  bone  at  the  saw-line  and  a  length  of  once  the  diameter.  The  musculo- 
periosteal  covering  is  then  detached  back  to  the  saw-line.  Divide  the  hitherto 
undisturbed  soft  parts  on  the  opposite  side  of  the  limb  by  a  circular  sweep 
of  the  knife — passing  through  the  skin  and  fascia  of  the  half-circumference 


Figs.  248  and  249.— Amputation  by  Single  Flap  of  Skin  and  M i;sclk  :— A,  Form  and  position  ol 
incisions ;  B,  Resulting  suture-line. 


a  little  below  the  level  of  the  base  of  the  single  flap — and  through  the  muscles 
on  a  level  with  the  base  of  that  flap,  including  the  periosteum.  Retract  all 
the  soft  i)arts  on  the  proximal  side  of  the  saw-line  and  divide  the  bone.  Suture 
the  musculo-periosteal  flap  over  the  bone,  the  free  edge  of  the  periosteal 
flap  being  sutured  to  the  half-circumference  of  the  opposite  aspect  of  the 
periosteum.  Quilt  the  lateral  and  terminal  aspects  of  the  cut  muscles  in  the 
flap  with  the  transversely  cut  ends  of  the  muscles  on  the  opposite  side  of  the 
limb.  Suture  the  terminal  and  lateral  aspects  of  the  skin  of  the  flap  to  the 
transversely  divided  skin  of  the  opposite  side. 

Resulting  Stump. — The  stump  is  at  first  well  covered  with  muscle— 
and.  when  this  atro])hies,  by  the  replacing  fibrous  tissue.  The  scar  is  lateral 
(Fig.  249,  B). 
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Indications. — Cases  of  injur}'  so  destroying  the  soft  parts  as  to  leave 

those  of  but  one  aspect  available.     Also  in  such  cases  as  Farabeuf's  amputa- 

1  lion  of  the  upper  third  of  the  leg  by  a  singie  external  flap  of  skin  and  muscies, 

or  Dubreuil's  disarticulation  at  the  wrist  by  a  single  external  flap  of  skin 

and  muscles. 

Comment. — (■)  In  all  flaps,  skin  must  he  longer  than  muscle.  (2) 
There  is  s»)melimes  an  excess  of  muscle  in  a  flap,  part  of  which  should  be 
removed  in  the  prixess  of  beveling — but  a  fully  muscled  flap  is  generally 
desirable.  (3)  A  flap  of  skin  and  muscle  is  more  apt  to  live  and  makes  a 
better  covering  than  une  of  skin  alone.  (4)  While  the  muscle  tissue  as  such 
may  not  remain  in  the  tissues  of  a  stump,  the  muscle-fibers  undergoing 
atrophy,  yet  the  flbrous  tissue  matting  and  padding  together  of  the  parts 
is  left  in  its  place.  (5)  A  single  flap  requires  the  maximum  sacrifice  of  limb, 
one  side  of  the  limb  furnishing  the  entire  covering  and  the  bone  being  con- 
sequently divided  at  a  higher  level. 


AMPUTATION  BY  SINGLE  FLAP  OF  SKIN. 

General  Description. -^The  features  of  this  operation  are  practically 
the  same  as  those  of  the  amputation  by  a  single  flap  of  skin  and  muscles, 
CJicept  that  the  covering  here  consists  entirely  of  skin. 

Technic*. — Having  incised  through  skin  and  fascia,  this  integumcntar>^ 
flap  is  dissected  up  from  the  muscles  throughout,  including  all  overlying 
fascia,  and  is  retracted  above  the  saw  line  {or  disarticulation-line) — when 
the  b<me  is  sawcfi  or  <lisarliculatetl,  and  the  flap  dro])ped  over  the  end  of 
the  limb — its  terminal  aspect  being  sutured  to  the  transversely  divided  skin 
of  the  OfjjKjsile  side. 

Resulting  Stump. — V^ery  thinly  covered,  but  as  the  skin  so  utilized  is 
genemily  accustomed  to  pressure,  the  result  is  usually  satisfactor}-. 

Indications. — Such  localities  as  the  knee-joint  (disarticulation  by  a 
single  anterior  flap),  or  the  elbow -joint  (disarticulation  by  a  single  posterior 
flap). 

Comment. — (1)  As  this  method  is  generally  used  in  a  disarticulation,  a 
capsulo- periosteal  covering  may  sometimes  be  provided.  (2)  Nutrition  of 
a  single  flap  of  skin  and  mu.scle  is  more  difficult  to  maintain  than  in  the  more 
ordinar)'  methotls — and  the  nulriliun  of  a  llaj*  o(  skin  alone  is  even  harrier. 
(3)  Skin-flaps  are  more  used  now  than  formerly  because,  owing  to  rarer 
suppuration,  their  vitality  can  be  more  counted  ujjon. 


AMPUTATION  BY  EQUAL  FLAPS  OF  SKIN  AND  MUSCLE. 

General  Description. — Coverings  for  the  stump  are  gt)tten  from  two 
opposite  aspects  of  the  limb  in  the  fttrm  of  two  flaps  comjiosed  of  all  the 
Darts  covering  the  limb — having  ecjual  ba.ses  and  lengths — and  the 
■SBce  of  skin  being  sufficiently  in  excess  to  well  cover  the  mu.scles. 
TBChnic. — The  preliminaries  being  the  i^me  as  in  the  ordinary  circular 
amputation,  two  fla[>s  are  marked  out.  each  having  a  width  of  base  c<jual 
lo  ti  frcumference  at  the  saw-line  and  a  length  equal  to  ihrec-ftMirths 

nf  •  ;«'r  of  the  limb  at  that  same  line  (Fig.  250,  A).     \\'ith  a  large  seal 

I  c  .dong  the  outlined  fla|is,  passing  through  skin  and  connective  tissue. 

icsc  integumentary  flaps  have  retracted,  proceed  to  form  the  remainder 
oi  the  tlaps — cutting  obliquely  along  the  margin  of  the  retracted  skin,  in  such 
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a  manner  that  the  flaps  will  be  bluntly  (not  thinly)  beveled,  directing  the 
knife  so  that  the  beveling  will  be  greatest  (though  not  thin  even  here)  at  the 
tip,  and  thickest  toward  the  base — and  coming  down  upon  the  bone,  or  bones, 
a  distance  below  the  saw-line  equal  to  a  full  diameter  of  the  bone  (or  of  the 
bigger  bone)  to  allow  for  musculo-periosteal  covering.  At  this  level  make 
a  circular  cut  around  the  bone  through  the  periosteum  with  a  heavy  knife 
— detach  the  musculo-periosteal  covering  of  the  bone  upward  to  the  saw-line 
— retract  the  soft  parts — divide  the  bone — suture  the  musculo-periosteal 
covering — quilt  the  muscles — and  suture  the  skin. 

Resulting  Stump. — As  a  rule,  excellently  covered  by  substantial  tissues. 
The  scar  is  termino-lateral  (Fig.  251,  B). 


Figs.  350  and  251.— Amputation  by  Equal  Mixed  Flaps:— A,  Form  and  position  of  incisions;  B 

Resulting  suture-line. 

Indications. — In  the  continuity  of  limbs  (between  joints)  where  the 
bone  or  bones  are  equally  covered  with  soft  parts. 

Comment. — (i)  The  simplest  form  of  making  double  flaps  is  by  two 
vertical  incisions  down  the  opposite  sides  of  what  has  been  begun  as  a  circular 
method,  (a)  One  flap  may  be  cut  from  without  inward,  and  the  other  by 
transfixion.  (3)  In  ver>'  muscular  limbs  it  makes  the  meeting  of  skin  ox-er 
muscles  easier  if  about  2.5  cm.  (i  inch)  of  skin  and  fascia  are  dissected  up 
from  the  muscle,  after  marking  out  and  dividing  the  skin  and  fascia,  and 
then  cutting  the  muscles  to  the  bone  in  a  beveling  fashion. 


AMPUTATION  BY  EQUAL  FLAPS  OF  SKIN. 

This  operation  is  the  same,  in  general  contour  and  dimensions  of  the 
flaps,  as  the  last — except  that  the  covering  here  consists  of  skin  only. 
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Technic. — Ha\'ing  inriR*d  through  skin  and  fascia,  upon  ihc  same  lines 
\ms  in  the  last  form  of  amputation,  the  two  equal  flaf)S  of  integumentary  tis^^ues 
arc  dissected  up  to  a  level  below  the  saw  line  which  will  allow  of  providing 
a  muscuio-periosteal  covering — at  this  level  the  muscies,  after  retracting  the 
skin,  are  circularly  divided  down  to  the  Ijone — this  circular  incision  is  con- 
tinued, on  the  same  level  (one-half  diameter  of  the  hone  below  the  sawfine) 
I  around  and  through  the  periosteum — the  periosteum  is  then  retracted,  with 
the  overlying  muscles,  to  the  saw  line — and  the  b^ine  divided.  The  musculo 
jicriusteal  covering  is  then  sutured  over  the  bone — and  the  skin  margins 
sutured  together. 
Resulting  Stump. — Thinly  covered,  no  muscle  being  present — but  is 
generally  satisfactory  in  the  locaOties  whrre  aiJujited.  The  scar  is  termino- 
lateral. 
Indications. — Where  a  satisfactory  muscle  covering  is  hard  to  secure- 
as  in  the  lower  thin  I  of  the  forearm  and  leg  and  in  the  hngers — the  tenfSons 
predominating  in  these  localities. 


B 


FlBf^ 


4Sli*b4  »9^--AMPt:T*TtoN  bv  ITswBQrAL  Mixkd  Flaps:— A.  Form  aitd  position  of  incisions, 
■ltd  tine  of  bone'WClioii ;  B^  Rnulling  suturc-lific. 


AHPUTATION  BY  UNEQUAL  FLAPS  OF  SKIN  AND  MUSCLES. 

General    Description. — Coverings   are   furnished    by   two   flaps   taken 
^from  opposite  asj^ects  of  the  limb — each  flap  having  a  base  equal  to  one- 
[half  circumference  of  the  limb  at  the  saw-line— and  one  flap  having  a  length 
than  the  other.     One  flap  usually  furnishes  one-third  or  two  thirds 
''covering,  and  the  opposite  flap  two-thirds  or  one-third— the  longer 
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flap  generally  coming  from  that  aspect  of  the  limb  most  thickly  muscled. 
The  flaps  may  bear  any  relation  to  each  other  in  relative  length — but  the 
two  flaps  combined  furnish  a  covering  equivalent  to  ij  diameters  of  the 
limb  at  the  saw-line. 

Technic. — This  amputation  is  identical,  except  as  to  the  length  of  the 
flaps,  with  the  amputation  by  equal  flaps  of  skin  and  muscle  (Fig.  252,  A). 

Resulting  Stump. — Generally  well  covered.  With  scar  either  entirely 
lateral  or  partly  lateral  and  partly  terminal,  dependent  upon  the  preponderance 
of  one  flap  over  the  other  (Fig,  253  ,B). 

Indications. — Thigh  and  arm  throughout,  and  upper  parts  of  forearm 
and  leg. 

AMPUTATION  BY  UNEQUAL  FLAPS  OF  SKIN. 
General  Description.— Coverings  are  of  skin  and  fascia  alone  and 
are  furnished  by  the  two  opposite  aspects  of  the  limb,  in  the  form  of  two 
flaps  having  equal  bases  and  unequal  lengths.  This  amputation  is  identical 
throughout  with  the  amputation  by  equal  flaps  of  skin,  except  as  to  the 
length  of  the  flaps. 

AMPUTATION  BY  UNEQUAL  RECTANGULAR  FLAPS  OF    SKIN  AND 

MUSCLES. 

TEALES  METHOD. 

General  Description. — The  general  method  of  performing  this  operation 
is  similar,  in  principle,  to  that  for  amputation  by  unequal  flaps  of  skin  and 
muscles — with  the  exception  that  the  flaps  are  rectangular  (instead  of  rounded) 
and  of  special  dimensions. 

Technic— Having  fixed  upon  the  saw-line,  two  flaps  are  marked  out, 
having  their  bases  at  that  line  and  extending  downward  as  described  below. 
Find  the  circumference  of  the  limb  at  the  saw-line.  The  longer  flap  is  to 
have  its  length  and  its  breadth  equal  to  a  half-circumference  at  the  saw-line. 
The  shorter  flu})  is  to  be  one-fourth  of  the  length  of  the  longer,  and  its  breadth 
equal  to  the  remaining  half-circumference  at  the  saw-line.  The  longer  flap 
should  be  of  the  same  width  all  the  way  down.  The  shorter  flap  will  have 
a  width  at  its  free  end  equal  to  very  nearly  a  half-circumference  of  the  Umb 
at  the  level  where  it  terminates  (as  that  level,  in  the  case  of  the  shorter  flap, 
is  so  short  a  distance  beneath  the  saw-line)  (Fig.  254,  A).  Having  marked  out 
these  flaps,  which  should  be  accurately  measured,  the  vertical  parts  of  the  inci- 
sion should  be  made  from  above  downward,  connected  at  their  lower  ends  by 
the  transverse  incision  which  marks  the  limit  of  the  longer  flap,  and  by  another 
transverse  incision  across  the  opposite  half-circumference  of  the  limb,  at  the 
proper  level,  marking  otT  the  lower  limit  of  the  shorter  flap.  These  incisions 
at  first  involve  skin  and  fascia  only.  When  retraction  has  occurred  (making 
a  ditTerence  in  the  transverse  incisions  only),  they  are  deepened  throughout 
to  the  periosteum.  The  vertical  limbs  of  the  flaps  are  first  cut  to  the  peri- 
osteum—then  the  lower  transverse  limit  of  the  longer  flap,  which  is  dissected 
up  above  the  lower  limit  of  the  shorter  flap — which  in  turn  is  cut  transversely 
to  tlie  periosteum  and  dissected  up.  When  a  level  below  the  saw-line  is 
reai  hetl  equal  to  a  half-diameter  of  the  bone  at  the  saw-line,  a  circular  incision 
is  maile  thrni^h  the  periosteum  and  a  musculo-periosteal  covering  raised. 
All  the  soft  parts  are  now  retracted  above  the  saw-Hne  and  the  bone  divided. 
The  musculo  periosteal  covering  is  sutured.     The  longer  flap  is  bent  over 
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the  end  of  the  bone — its  end  being  sutured  to  the  end  of  the  shorter  flap — 
the  lateral  aspects  of  the  shorter  flap  are  sutured  to  the  lateral  aspects  of  the 
longer — and  the  lateral  aspects  of  the  lient  over  portion  of  the  long  flap  are 

itured  to  the  contiguous  lateral  aspects  of  the  unbent  portion  of  the  lung 
Bap.     The  muscles  are  quilted  prior  to  suturing  ihe  skin.     The  part  is  well 

jpporte<l  by  splint,  with  only  light  pressure  over  the  bent  longer  flap. 

Resulting  Stump. —An   H'Shaf>ed  cicatrix  is  formed  upon  the  aspect 
of  the  limb  furnishing  the  shorter  flap.     The  end  of  the  bone  is  well  covered 

I  hen  the  long  flap  cuntains  a  preponderance  of  muscle — less  well  covered 
rhen  containing  a  preponderance  of  lenduns  (Fig,  255,  Bj. 


.  »S4  Ami  155.— AurCTATlOf*  tv  Unkqpal  Mixi;d  Rkctanoular  Pij^ps  :— A,  Form  and  position 
of  tocisiotts,  atiil  line  of  bone-»ectiori ;  B,  Resulting  suture-Une. 


Indications. — In  the  lower  part  of  the  leg  (where  the  longer  flap  is  taken 
am  the  anterinr  as|-»ecl) — and  sometimes  in  the  lower  forearm  (where  the 
cr  flap  tomes  from  the  posterior  aspect), 


ELLIPTICAL  METHOD  OF  AMPUTATION. 

General  Description. — This  is  not  a  distinct  form  of  amputation.  It 
be  considered  a  variety  of  the  circular  method  (an  oblique  circular), 
'equally,  u  variety  of  single  flap  amputation — and  may  be  held  in  an 
ncdiate  position.  It  is  circular,  as  to  skin  incision;  and  flap,  as  to  its 
manner  of  covering  the  stump  and  in  the  suturing.  The  skin  incision  is  in 
dw  form  of  an  ellipse,  or  a  lozenge,  the  upper  [)art  of  the  ellipse  being  upon 
aspect  of  the  limb  and  the  lower  part  upon  the  opposite — the  lateral 
of  the  figure  crossing  the  lateral  aspects  of  the  limb  to  be  amputated. 
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The  idea  of  the  ellipse  is  brought  out  by  imagining  the  outline  projected  upon 
a  flat  surface. 

Technic. — Having  fixed  upon  the  saw-line  (or  line  of  disarticulation), 
a  point  is  determined  above  this,  on,  say,  the  posterior  aspect  of  the  limb, 
which  is  just  above  the  saw-line — this  becomes  the  highest  point  of  the  ellipse. 
The  point  marking  the  lowest  point  of  the  ellipse  is  placed  upon  the  opposite 
side  of  the  limb,  at  a  distance  below  the  saw-line  equal,  approximately,  to 
li^  diameters  of  the  limb  at  the  saw-line  (as  there  is  but  this  one  source  d 
covering).  Between  these  two  points  the  lateral  limbs  of  the  ellipse  pass. 
crossing  the  lateral  aspects  of  the  limb  to  be  operated  obliquely,  from  abo\*e 
downward,  and  so  planned  as  to  give  a  well-rounded  convex  termination  of  the 
ellipse  below  to  be  brought  up  and  fitted  into  a  corresponding  concavity  above 
(Fig.  256,  A).     The  incision  first  passes  around  the  outline  of  the  ellipse, 

through  skin  and  fascia  only. 
•  Around  the  lower  three- 
fourths  of  the  line  of  this 
retracted  skin  and  fascia  a 
second  incision  passes  throuf^h 
the  muscles  to  the  bone.  The 
soft  parts  (skin  and  muscles) 
forming  the  lower  part  of  the 
ellipse  (the  part  that  is  to 
remain  attached  to  the  limb 
which  is  to  be  retained)  are 
now  dissected  up  from  the 
bone  to  a  point  sufficiently 
below  the  upper  limit  of  the 
ellipse  to  allow  a'  musculo- 
periosteal  or  capsulo-perios 
teal  covering  to  be  raised,  and 
then  on  up  to  just  below  the 
upper  limit  of  the  ellipse  (that 
is.  to  the  saw-line  or  h"ne  of 
disarticulation).  This  large 
single  mass  of  soft  parts  is 
well  retracted — and  the  mus- 
cles on  that  aspect  of  the  limb 
opposite  to  the  one  furnishing 
the  muscles  in  the  elliptical 
covering  are  circularly  divided — and  the  limb  sawed,  or  disarticulated,  pre 
serving  the  periosteum  in  the  usual  way.  The  lower  convexity  of  the  ellip 
tical  flap  is  now  sutured  into  the  upper  concavity  left  by  the  part  of  the  limb 
removed — the  musculo-j)eriosteal.  or  capsulo-periosteal,  covering  and  the 
muscles  being  treated  in  the  general  manner  by  buried  gut  sutures — and  the 
skin  wounfi  closed. 

Resulting  Stump. — The  ellii)se  is  generally  taken  from  a  locality  which 
affords  a  plentiful  covering  for  the  extremity,  which  is  thus  well  provided  for. 
The  scar  is  lateral  (Fig.  257,  B). 

Indications.— Chicny  used  for  disarticulations — especially  at  the  elbow 
and  wrist,  and  in  the  supramalleolar  amputation. 

Comment. — The  muscle-jwrtion  of  the  ellipse  may  be  cut  also  by  trans- 
fixion, though,  as  usual,  less  satisfactorily. 


B 


Figs.  J56  and  257.— Ampi-tation  by  the  Ei.uptical 
Mhthod-.— A.  Form  and  jxxsilion  of  incision;  B,  Re- 
sulting suture-line. 


SELECTION  OF  AMPUTATION  METHOD. 


IRREGULAR  METHODS  OF  AHPUTAnON. 
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■  This  is  a  special  feature  of  mtwJern-day  surgery.  P'ormcrly  amputations 
were  done  upon  hard  and  fast  lines,  Xow  there  is  a  marked  tendency  to 
allow  the  method  of  amputation  to  be  determined  hy  the  special  features 
and  need  of  the  individual  case — and,  as  a  result,  irregular  amputations 
are  more  commonly  done,  which,  while  aciomjdishing  the  general  indica- 

ktionSf  are  not  bound  by  any  set  rule,  shape,  ur  measurement.  The  practical 
tnirgcon,  therefore,  should,  (m  common-sense  ground,  adapt  his  method  of 
amputation  to  the  case  in  point,  rather  than  be  bound  by  any  fixetl  form  of 
ampulatiiin.  The  greatest  field  for  irregular  forms  of  amputation  is  in 
cases  of  injury  and  deformity,  rather  than  in  disease. 


SELECTIOH  OF  AMPUTATION  METHOD. 

[any  considerations  enter  into  the  determination  of  the  best  method 
nputation  in  a  particular  case — and  the  choice  shtjuld  be  given  to  that 
i*xj  which  promises  to  fulfil  the  greatest  number  ot  the  following  features; — • 
Characteristics  of  Good  Amputation  Methods.— (i)  Minimum  sued- 
Ifice  of  heidlhy  tissue — (2)  Best  permanent  bone-covering — (3)  Small  wound 
-(4)  Goo<J  bl<x>d-supply  to  stump — (5)  Favoraldy  placed  cicatrix — (6) 
:ient  drainage — (7)  Simplicity  of  method — (8)  Wssels  and  muscles  cut 
Eisversely — (9)  Possibility  of  getting  satisfactory  musculn-periosteal  covering 
tio)  Ease  of  exposing  bone  at  saw-line — (11)  Hase  of  bringing  soft  ()arls 
'  logclher  over  bone  without  tension — (I3)  Adjustalnlity  of  artificial  limb  — 
1(13)  largest  range  of  adaptability — (14)  Shapeliness  of  resulting  stump — 
I  (15)  Rapidity  of  meth<xl. 

Comment.— Circumstances  may  determine  the  selection  of  an  ampu- 
l>n  mcthrKJ  known  in  advance  not  to  be  the  best — for  instance,  owing 
flhe  incTeai^rd  mortality  in  approaching  the  trunk,  a  limb  may  lie  removed, 
in  a  case  where  the  vitality  of  the  patient  demands  that  every  chance  be 
idvcn  him.  at  a  level  which,  while  increasing  his  chances  for  life,  may  not 
furnish  the  best  covering.  Again,  in  amputating  about  the  hanil,  it  may 
con««n*e  the  interest  of  the  patient  better  to  be  satisfied  with  even  a  partial 
fliap  and  allow  the  remainder  to  heal  by  granulation,  rather  than  remove 
an  adflilionul  \  cm.  (|  inch)  of  an  important  linger.  Rapidity  of  meth<xl 
tuctl  to  be  the  chief  consitlcration,  but  is  now  the  last  in  imp<»rtance,  except 
in  special  instances — other  consideralitms  taking  precedence — the  operation 
l>eing  <ione  with  deliberation  and  f)rccision. 

Features  of  the   Circular  Method  of  Amputating, — (i)   Minimum 

sacrifice  of  biMie  and  si»ft  parts  of  any  method. — (2)   Hone  es|jecially  well 

nnercil  in  the  infundibuliform  variety.     Conical  slump  sometimes  follows 

n.  especially  in  the  culT  and  mollified  varieties  of  the  circular— (3) 

'   wounil  area  of  any  method. — (4)  Tissues  of  stump  well   supplied 

(5)   Citatri.v   terminal. — (6)    Efficient   drainage   when   sutured 

riorly,— (7)  Most  simjile  of  any  melh«xl, — (8)  Main  vessels  and 

muscles  cut  transversely. — (Q)   Musculo  periosteal  covering  well  provided. 

— (lo)   I'Uposure  of   bone  at  saw  hne  not  always  easy. — (li)   Not  always 

easy  to  bring  <oft  parts  t«igcthcr  over  bone. — (12)  Terminal  cicatri.x  favorable 

for  hollow  artificial  limbs;  unfavoral)le  for  solid  limbs  of  lower  extremity. - 

{13)  Unfavurable  for  amputation  following  injur}'  involving  the  aspects  of 
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the  limb  to  unequal  heights. — (14)  Somewhat  greater  tendency  to  become 
conical. — (15)  Most  rapid  of  any  method. 

Features  of  the  Flap  Method  of  Amputating. — (1)  Greater  sacrifice 
of  bone  and  soft  tissues  (especially  in  unequal  flaps). — (a)  Coverings  of  bone 
can  be  more  largely  regulated  to  suit  demand.  Conical  stumps  less  apt  to 
follow  than  after  the  cuff  and  modified  forms  of  the  circular. — (3)  Greater 
wound  area. — (4)  In  long  flaps  the  blood-supply  may  not  be  so  satisfactory.— 
(5)  Terminal  or  termino-lateral  cicatrix — can  be  planne<l  as  desired.— (6) 
Drainage  as  efficient  as  in  the  circular  if  the  flaps  be  lateral.  Not  so  efficient 
if  the  flaps  be  antero-posterior. — (7)  Not  so  simple  as  the  circular.— (8) 
Muscles  divided  obliquely;  vessels  also,  and  latter  may  be  split  up. — (9) 
Musculo-periosteal  covering  well  provided. — (10)  Bone  easily  exposed  at 
the  saw-line. — (n)  Flaps  easily  brought  together  over  bone. — (12)  Terminal 
cicatri.x  favorable  for  any  hollow  artificial  limb.  Terminal  portion  of  tennino- 
lateral  cicatrix  pressed  upon  by  solid  lower  limb,  and  lateral  portion  pressed 
upon  by  any  hollow  artificial  limb. — (13)  Favorable  for  amputations  following 
injury  involving  the  aspects  of  the  limbs  unequally.  Adaptable  to  any  part 
of  any  limb. — (14)  Slump  apt  to  be  more  shaj^ely  than  that  of  the  circular.— 
(15)  Less  rapid  than  the  circular. 

Circumstances  Influencing  Death-rate  After  Amputation. — The 
death-rate  is  greater; — (1)  The  nearer  the  amputation  is  to  the  trunk — (2) 
In  the  lower  than  in  the  upper  limbs — (3)  For  injury  than  for  disease — (4) 
In  men  than  in  women — (5)  Between  the  ages  of  five  to  fifteen  than  before 
or  after. 

THE   AMPUTATION   STUMP. 
QUALITIES  OF  A  GOOD  STUMP. 

Firm  in  consistency — well  covered — insensitive — of  regular  and  symmetrical 
contour.  The  death-rate  i\m\  the  quality  of  the  stump  determine  the  success 
of  any  form  of  amputation.  The  following  features  are  characteristic  of  a 
good  stumj) — and  also  indicate  the  changes  which  follow  successful  ampu- 
tation : — 

Skin.— Not  adherent,  except  at  cicatrix.  Capable  of  withstanding  (and, 
preferably,  accustomed  to  withstand)  pressure.  Plentifully  supplied  with 
blood. 

Muscles. — The  muscles  of  a  stump  are  not  retained  as  such — the  muscle 
tissue  disapf)ears  in  greater  part  and  is  replaced  by  fibrous  tissue.  Ex- 
ceptionally some  muscle  tissue  remains  and  continues  to  function.  The 
mass  of  fibrous  tissue  which  rey)laces  it,  however,  ser\'es  a  useful  purpose 
in  padding  over  the  end  of  the  bone.  In  brief,  muscle  tissue  tends  to  de- 
crease— and  fil)rous  tissue  to  increase.  Muscles  and  tendons  either  become 
incorporated  in  the  cicatrix,  form  new  attachments  to  bone,  or  retract  out 
of  the  way. 

Bone. — The  cnfls  of  the  bones  become  rounded  and  the  medullary 
canals  closed  by  fibrous  tissue.  The  end  of  the  bone  may  either  dwindle 
and  atrophy,  or  the  j>eriosteum  may,  exceptionally,  deposit  an  excess  of  bone. 
The  shaft  of  the  bone  in  an  amputated  limb  also  atrophies  somewhat. 

Cartilage. — Following  a  disiirticulation,  the  articular  cartilage  left 
atrophies  and  sometimes  entirely  disappears. 

Nerves. — .\lso  atrophy  to  a  greater  or  less  extent.  The  ends  generally 
become  bulbous,  but  give  no  trouble  unless  they  become  adherent  to  bone 
or  cicatrix. 
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Vessels. — Share  in  the  general  atrophy,  and  dwindle  to  a  size  com- 
mensurate with  the  parts  lo  be  supplied.  Ligated  trunks  become  obliterated 
to  iheir  nearest  branch.     Collateral  circulation  is  established. 


CHARACTERISTICS  OF  A  BAD  STUMP. 

In  contradistinction  to  the  general  quahlies  of  a  good  stump,  a  bad  stump 
i  may  be  flaccid^  s<:antily  covered,  sensitive,  of  irregular  contour — anrl  may 
'  be  further  characterized  l>y  the  following  conditions: — 

Skin. — Thin,  scanty,  lightly  drawn,  adherent,  puckered — cold  or  purple 
from  improper  circulation — ulcerated  from  the  same  cause,  or  from  trophic 
[  change*. — involved  with  corns — and  may  become  malignant. 
Muscles. — See  the  changes  mentioned  in  the  last  f-ection. 
Connective  Tissue. — Bursa?  may  form. 
Bone. — Osteitis,  periosteitis.  and  necrosis  may  occur. 
Tvro  special  forms  of  bad  slump  are  met;  — 

Painful  Stump. — May  be  flue  to  osteitis  or  periosteitis — but  is  generally 
I  due  lo  compression  of  the  nerve.  The  nerve  may  be  directly  pressed  ujjon 
by  new  bone  or  fibrous  tissue — may  be  stretched  over  the  slump — or  may 
be  l>»e  seat  of  neuritis.  The  end  of  a  painful  nerve  is  generally  bulbous — 
but  not  necessarily — for  often  normal-looking  nerve-ends  are  sensitive,  and 
bulbous  ones  non  sensitive. 

Conical  Stump.— The  end  of  the  bone  forms  the  apex  of  a  cone  which 

may  be  the  result  of  one  or  more  of  the  following  causes — (i)  Maps  cut  too 

short— or  bone  loo  long. — (2)  Sloughing  or  suppuration  of  the  sofi  parts. — 

(3)    Post -opera  live  contraction  of  muscles. — (4)   Growth  of  the  bone  from 

I  an  active  epiphysis  in  the  young. 

Comment. — Unfavorable  changes  are  less  apt  to  occur  in  case  of  primary 
union  than  in  the  reverse. 


CONDITIONS  INFLUENCING  VITALITY  OF  STUMP. 

(I)    Blcxid  supply — full  or  scani,  impeded  or  unobstructed  by  position 

f»f  stump  ctnering. — (2)  Compression   by  bandage,  dressing  or  splint. — (j) 

Tightness  and  unnatural  position  of  flaps,  as  compared  with  easy  and  natural 

position — (4)  Full  .dlowance  of  skin  and  non-separation  of  skin  from  muscle, 

I  as  compared  with  the  reverse. — (5)  Long  and  loose  tendons  and  ap<jneuroses. 

I  (6)  Too  rnpid  sawing  of  bone. — (7)  Finally,  site  of  amputation,  manner  of 

]  performing  the  operation,   prior  local  condition,  prior  constitutional  con- 

Idilion.  anti  after  treatment — all  influence  the  vitality  of  the  stump. 

Comment. — The  chief  dangers  to  be  avoided,  are — over-tension  in  the 

and   muscle  covering — insufTicient  b!tK:)d-supply — rough   projections  of 

I  and  laceration  of  the  parts — and  inclusion  of  nerves  in  the  cicatriialion. 


CONTRACTILITY  OF  THE  TISSUES  OF  THE  STUMP. 

Skio. — The  average  contractility  of  the  skin  i.s  equivalent  lo  about  one- 
ihtrd  of  il.s  length.  It  is  most  contractile  where  thinnest— where  the  sub- 
cillaoeous  tissue  is  least— where  its  attachment  to  underlying  parts  is  least 
— whcTT  it  b  least  slretche<l  by  movements— and  where  the  process  of  healing 
lyM  bcrn  longest.     It  is  least  contractile  where  the  opposite  conditions  exist. 
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Muscles. — The  extremes  of  muscular  contractility  vary  from  a  sligbt 
separation  of  divided  parts  up  to  a  retraction  of  four-fifths  of  their  length. 
Contractility  is  primar>',  where  it  occurs  at  the  time  of  the  operation— and 
secondary,  where  it  occurs  subsequent  to  the  operation.  Muscles  contract 
most — which  are  freest  between  origin  and  insertion — w^hich  have  long 
fibers — and  where  the  process  of  healing  has  been  longest.  The  larger  the 
muscle,  the  greater  the  amount  left  in  the  flap,  and  the  younger  and  healthier 
the  subject,  the  greater  the  contraction.  Muscles  contract  least  where  the 
conditions  are  the  reverse  of  those  just  mentioned. 

Skin,  Fascia,  and  Muscles.— The  average  contractility  of  the  mixed 
tissues  of  a  flap,  or  covering,  is  generally  equivalent  to  about  one-thiid  of 
the  length  of  the  flap,  or  covering.  Additional  length,  however,  should  be 
allowed,  in  calculating  the  length  of  coverings — (1)  When  the  transverse 
section  of  the  bone  is  large  as  compared  with  the  transverse  section  of  the 
soft  parts — (2)  When  the  amputation  is  considerably  below  the  origin  of  the 
muscle  involved — (3)  When  secondary  retraction  is  exj)ected. 


POSITION  OF  STUMP-aCATRICES. 

The  cicatrix  should  be  so  placed  as  to  be  the  least  exposed  to  pressure 
after  the  healing  of  the  wound. 

With  Reference  to  Their  Position.— Scars  may  be  Terminal— at  the 
end  of  the  stump; — Lateral — on  one  or  more  sides  of  the  stump; — ^Termino- 
lateral — occupying  the  end  and  side  of  the  stump. 

With  Reference  to  Their  Production. — The  following  methods  of 
amputation  produce  the  following  kinds  of  scars; — Circular  is  followed  by 
terminal  scar; — Elliptical,  by  lateral  scar,  if  the  ellipse  be  oblique,  and  terminal 
if  the  ellipse  be  nearly  horizontal; — Oval,  by  termino-lateral; — Racket,  by 
termino-lateral ; — Single  flap,  by  lateral  scar; — Double  flap,  by  terminal  scar, 
if  the  flaps  be  equal,  and  lateral  if  the  flaps  be  unequal. 

Comment. — (1)  Other  things  being  equal,  that  method  of  amputation 
should  be  chosen  which  will  bring  the  scar  in  the  most  favorable  position 
for  that  particular  case — and  especially  with  reference  to  the  subsequent 
functioning  of  the  stump  and  its  adaptability  to  an  artificial  limb,  (a)  In 
amputating  in  some  situations  the  muscles  of  one  group  being  so  much  stronger 
than  those  of  another,  will  often  draw  a  scar,  terminal  at  the  time  of  opera- 
tion, much  higher  up  upon  one  aspect  than  it  will  be  drawn  on  the  opposite 
aspect.     Calculations  for  such  an  occurrence  have,  therefore,  to  be  made. 


FUNCTION  OF  AMPUTATION  STUMPS. 

In  the  Upper  Extremity. — The  chief  function  of  the  stump  in  the  upper 
extremity  is  ran^c  of  movement  and  power  to  wield  an  artificial  limb,  rather 
than  to  i)car  [)ressure  and  weight.  As  the  chief  pressure  of  an  artificial  limb 
comes  upon  the  lateral  aspects  of  the  stump,  the  scar  of  the  stump  in  the 
upper  extremity  is  best  when  terminally  placed. 

In  the  Lower  Extremity.— The  chief  function  of  the  stump  in  the  lower 
extcmity  is  to  bear  pressure  and  weight.  As  the  chief  pressure  of  a  solid 
artificial  limb  comes  upon  the  end  of  the  stump,  the  scar  of  the  stump  in  the 
lower  extremity  is  best  when  laterally  placed — in  those  cases  in  which 
a  solid  artificial  limb  is  to  be  worn.     As,  however,  most  modem  artificial 
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limbs  for  the  lower  extremity,  for  the  better  classes,  are  hollow,  there  is  not 
now  made  the  same  ditTerente  as  formerly. 

The  Modem  Type  of  Artificial  Limb,— While  the  above  was  particu- 
larly irue  of  the  older,  cruder  forms  of  artilicial  limbs  (and  is  still  true  of  the 
peg-leg),  the  modern  forms  of  artificial  limbs  are  nearly  always  made  upon 
the  basis  of  a  light,  hollow  cone,  and  are  so  adjusted  as  to  largely  adapt 
themselves  to  the  conditions  found — and,  generally  speaking,  most  of  the 
pressure  is  of  the  lateral  aspects  of  the  stump  and  living  limb  against  the 
sides  of  the  hollow  cone  of  the  arthu  ial  limb — so  that  jjressure  is  exercised 
upon  the  lateral  aspects  of  the  living  slump  and  limb  rather  than  upon  the 
end — and  in  the  lower  as  well  as  in  the  upper  extremity. 

Comment. — A  function  of  the  slump  of  the  upper  extremity,  especially 
about  the  hand,  and  more  particularly  of  a  woman,  is  to  be  as  symmetrical 
and  shapely  as  possible,  in  the  case  of  partial  sacrilice  of  that  member.  While 
in  the  case  of  a  laborer  it  would  certainly  be  better  to  sacrifice  appearance 
to  strength  and  utility,  one  might  be  urged  to  sacritke  strength  for  appearance 
in  the  case  of  a  woman  of  the  non  working  class. 


AMPUTATIONS  AND  DISARTICULATIONS  OF  THE  UPPER 

EXTREMITY. 

SURGICAL  ANATOMY  OF  THE  FINGERS. 


■  Bones. — Third,  second,  and  first  phalanges  of  the  fingers; — and  second 

and  ftrst  phalanges  of  the  thumb. 

Articulations  and  Ligaments. — (a)  Second  Interphalangeal  .Articula- 
tions; anterior;  two  lateral;  capsule.  Posterior  ligament  not  present — [ilace 
supplied  by  united  tendons  of  extensor  communis  digitorum  and  extensor 
indicis,  for  index; — extensor  communis  digitorum  for  middle  and  ring; — 
united  tendons  of  extensor  communis  digitorum  and  extensor  minimi  digiti, 
for  little  finger,  (b)  First  Inleq^halangeal  Articulations; — anterior  (glenoid); 
fv-*!  lateral;  capsule.  Posterior  ligament  not  present— place  supplied  by 
extensor  longus  pollicis  (extensor  secundi  inlernodii  pollicis)  for  thumb; — 
united  tendons  of  extensor  communis  digitorum  and  extensor  indicis,  for 
index;— extensor  communis  digitctrum,  for  middle  and  ring: — united  tendons 
of  extensor  communis  digitorum  and  extensor  minimi  digiti,  for  little  finger. 
(C)  Metacarpophalangeal  Articulations: — anterior;  two  lateral:  capsule. 
Posterior  ligament — not  jiresent  as  distinct  ligament — place  supplied  by 
scattered  fibers  from  one  lateral  ligament  to  opposite  lateral  hgameni;  ex- 
tensor brc\is  pollicis  (extensor  primi  inlernodii  pollicis);  extensor  longus 
poUiris  (extensor  setnjndi  intcrnmlii  pollicis),  for  thumb; — and  the  same 
Uffaments  for  the  other  fingers  as  those  for  the  first  interphalangeal  joints. 

Sesamoid   Bones. — Two   on   palmar  surface   of   metacarpophalangeal 

joint  of  thumb,  developed  in  inner  and  outer  heads  of  flexor  brevis  pollicis^ 

"jch  here  replace  the  anterior  ligament.     One  or  two  on  palmar  surface 

metacarj>o-phalangeal  joint  of  inrlex  and  little  fingers.  Rarely  one  on 
"palmar  surface  of  melacarpo  jihalangeal  of  middle  and  ring  fingers.  Rarely 
one  on  palmar  surface  of  interphalangeal  joint  of  thumb. 

Muscles  and  Tendons.— (A)  Of  Fingers  in  General;— (a)  On  palmar 

aspeii; — tlexor   sublimis   digitorum:    flexor    profundis  digitorum.     (b)    On 

rliirsal  aspect  of  index; — united  tendons  of  extensor  communis  digitorum 

•  and  extensor  indicis;  first  dorsal  interosseous  (abductor  indicis).     On  dorsal 

ct    of   middle    finger; — extensor   communis    digitorum;   second   dorsal 
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interosseous;  third  dorsal  interosseous.  On  dorsal  aspect  of  ring  finger;— 
extensor  communis  digitorum;  fourth  dorsal  interosseous;  second  palmar 
interosseous.  On  dorsal  aspect  of  little  finger; — united  tendons  of  extensor 
communis  digitorum  and  extensor  minimi  digiti;  fourth  lumbrical;  third 
palmar  interosseous,  (c)  On  ulnar  aspect  of  little  finger; — abductor  minimi 
digiti;  flexor  brevis  minimi  digiti.  (B)  Of  Thumb; — (a)  On  palmar  aspect; 
— flexor  longus  pollicis.  (h)  On  dorsal  aspect; — extensor  brens  pollicis 
(extensor  primi  internodii  pollicis) ;  extensor  longus  pollicis  (extensor  secundi 
internodii  pollicis).  (c)  On  radial  aspect; — abductor  pollicis;  outer  head  of 
flexor  brevis  pollicis.  (d)  On  ulnar  aspect; — inner  head  of  flexor  brexis 
pollicis;  adductor  obliquus  pollicis;  adductor  transversus  pollicis. 

Sheaths  (Thecse). — Processes  of  palmar  fascia  extending  down  fingers 
from  palm  of  hand  to  bases  of  last  phalanges,  being  attached  to  lateral  margins 
of  first  phalanges,  and  forming  sheaths  for  flexor  tendons. 

Synovial  Membranes. — (a)  Of  index,  middle,  and  ring  fingers; — extend 
from  base  of  last  phalanges  up  to  bifurcation  of  palmar  fascia,  namely,  about 
opposite  necks  of  metacarpals  (corresponding,  approximately,  to  middle 
crease  on  palm  of  hand,  for  index,  and  to  lowest  crease  for  middle  and  ring), 
(b)  Of  thumb  and  liule  finger; — extend  from  base  of  last  phalanges  to  and 
into  great  synovial  sac  of  hand. 

Nails. — Overlie  the  soft  parts  covering  the  distal  two-thirds  of  the  last 
phalanges  on  their  dorsal  aspect. 

Arteries. — (a)  Palmar  Supply; — Four  palmar  digital  branches  of  super- 
ficial arch;  radialis  indicis  of  deep  arch;  princeps  pollicis  of  deep  arch,  (b) 
Dorsal  Supply; — Second  and  third  dorsal  interosseous  branches  of  posterior 
radial  carpal  branch  of  radial;  first  dorsal  interosseous  (metacarpal)  branch 
of  radial;  dorsalis  indicis  branch  of  radial;  dorsalis  pollicis  branch  of  radial. 

Veins. — (a)  Superficial; — digital  (one  on  each  side),  (b)  Deep; — venae 
comites. 

Lymphatics. — One  lymphatic  vessel  on  dorsal  and  one  on  palmar  aspect 
of  each  side  of  each  finger. 

Nerves. — (a)  Median  supplies — thumb,  index,  middle,  and  ring  fingers. 
(b)  Ulnar  supplies — ring,  little,  and  middle  (sometimes),  (c)  Radial  supplies 
— thumb,  index,  middle,  and  ring. 


SURFACE  FORM  AND  LANDMARKS  OF  THE  FINGERS. 

The  proximal  ends  of  the  phalanges  form  the  knuckles — and  therefore 
the  joint-line  is  beyond  the  knuckle.  The  interphalangeal  joint-lines  arc 
found,  with  approximate  accuracy,  by  flexing  the  distal  plfialanges  at  a  right 
angle  with  the  proximal  phalanges  (or  metacarpals) — and  then  prolonging 
the  mid-lateral  axis  of  the  proximal  bone  forward — this  line  will  pass  through 
the  center  of  the  joints.  More  accurately,  the  last  interphalangeal  joint  is 
2  mm.  (-/tj  inch),  the  first  interphalangeal  joint  4  mm.  (J  inch),  and  the  meta- 
carpo-phalangeal  joint  8  mm.  (^  inch)  beyond  the  prominence  of  the  knuckle. 

The  sesamoid  bones  can  be  felt  in  front  of  the  metacarpo-phalangeal 
joint  of  the  thumb. 

The  palmar  aspects  of  the  fingers  are  crossed  by  three  series  of  transverse 
folds;  -the  highest  are  single  for  the  index  and  little  fingers,  double  for  the 
middle  and  ring — and  are  nearly  2  cm.  (|  inch)  below  the  metacarpo-phalan- 
geal joints;— the  middle  are  double  for  all  the  fingers — and  are  directly 
opposite  the  first  interphalangeal  joints; — the  lowest  are  single  for  all  the 
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fingers — and  arc  a  little  above  the  scconO  inlerfihalangeal  juinls.  The 
thumb  has  two  folds — the  higher,  single,  crosses  the  metacnrpo-phalangeal 
joint  obliquely; — the  lower,  sinj^le,  direclly  opposite  the  first  interi)halangeal 
joint. 

The  free  margin  of  the  webs  of  the  fingers  is  about  2  cm.  (|  inch)  below 
the  metacarpophalangeal  joints. 

The  lateral  ligaments  of  the  joints  are  nearer  the  palm  than  the  dorsum. 

The  sheaths  of  the  tlexor  tendons  e.xtend  from  the  melacarpo-phalangeal 
joints  to  the  proximal  ends  of  the  third  phalanges — are  least  distinct  opposite 
the  joints — gape  when  cut — and  lead  inU)  the  palm  <jf  the  hand. 

The  digital  arteries  bifurcate  about  8  mm.  (^  inch)  above  the  free  margin 
of  the  webs  of  the  tingers. 

The  epiphyses  form  the  heads  o(  the  four  inner  metacarpals,  the  base 
of  the  first,  and  the  bases  of  all  the  phalanges — all  joining  the  shaft  about 
ihc  ivrentielh  year. 

The  skin  of  the  palm  is  thick,  dense,  and  adherent — that  of  the  dorsum, 
ibin  and  loosely  connected  to  the  fascia. 


\ 


GENERAL  SURGICAL 


CONSIDERATIONS 

FINGERS. 


IN   A]iIPUTATIONS  OF  THE 


Minimum  sacrifice  of  tissue  is  the  rule  in  alt  amputations  about  the  fingers 
— es{»ecially  in  thumb,  inde.x,  and  lillle  fingers — so  that  there  may  be  left 
some  length  of  digit,  no  matter  how  short,  to  approximate  to  other  digits 
and  objects  grasped.  The  basjd  principle  here  is — (a)  Save  a  stump,  no 
matter  how  imperfect — (b)  provided  tendons  remain  connected  to  it,  or  can 
be  sutured  to  it — (C)  and  sound  skin  can  be  found  to  cover  it.  Indeed,  the 
last  may  be  dispensed  with,  if  there  seem  fair  chance  that  granulation  will 
a»ver  over  the  part.  Amputations  here,  especially  in  cases  of  injury,  are 
often  irregular  operations,  and  amount  lo  little  more  than  trimming  of  mangled 
part^ — as  a  bony  stump  of  irregular  form,  provided  llexion  and  extension 
exist,  is  better  than  a  shorter  stump  of  more  symmetrical  contour. 

Sinc-e  the  bones  of  the  fingers  arc  large,  as  compared  with  the  surrounding 
soft  parts,  an  ample  allowance  of  covering  should  be  made. 

In  the  interphalangeal  region  the  joints  are  concave  from  side  to  side, 
with  the  concavity  toward  the  finger  tips.  In  the  metacaq>o-phalangcal 
region  the  convexity  is  toward  the  tips. 

Owing  to  the  function  of  the  fingers,  cicatrices  should  be  planned  to  fall 
out  of  the  way  of  pressure — should  not  be  terminal  or  palmar — and  are  best 
placed  on  the  dorsum. 

The  stump  of  a  phalanx  is  often  considerably  in  the  way  unless  the  flexor 
and  rxteastir  tendons  can  act  upon  it.  Formerly  all  <if  a  finger  below  the 
center  of  the  middle  phalanx  (where  the  suyierficial  flexor  is  attached)  was 
tarrihced.  Now,  however,  the  flexor  tendon  is  sutured  into  the  mouth  of 
the  cut  thcca  and  periosteum,  or  even  the  flap,  therel>y  securing  control 
of  the  phalangeal  stump. 

The  fibmu*  sheaths  of  the  flexor  tendons  gape  open  when  nit  across 
md  their  channels  lead  directly  into  t!ie  palm  of  the  haml.  and  thtise  of  the 
tliumb  and  little  finger  into  the  great  synovial  sac  beneath  the  annular  ligament 
of  the  wrist,  furnishing  a  ready  avenue  for  possible  infection.  They  should, 
therefore,  be  closed  by  two  or  three  catgut  sutures,  passed  from  the  palmar 
to  the  dorsal  aspect  of  the  sheath  with  a  curved  needle,  whenever  cut  in  the 
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course  of  an  amputation  about  the  fingers.  But  when  cut,  especially  when 
the  finger  is  extended,  the  flexor  tendons  draw  up  into  the  sheath  out  of 
sight,  and  if  the  sheaths  were  then  sutured  the  action  of  the  flexor  tendons 
upon  the  phalangeal  stump  would  be  lost.  Therefore,  to  give  the  flexor 
tendons  a  firm  hold  upon  the  part,  the  sutures  should  include  flexor  tendon, 
theca,  and  periosteum — passing,  in  order,  from  before  backward,  through 
anterior  wall  of  theca,  flexor  tendon  (if  distal  to  center  of  middle  phalanx), 
or  tendons  (if  proximal  to  center  of  middle  phalanx),  and  posterior  wall  of 
theca,  which  is  blended  with  the  periosteum.  Where  the  theca  is  imperfect, 
the  tendons  should  be  sutured  to  neighboring  periosteum,  glenoid  ligament, 
adjacent  fibrous  tissue,  or  into  the  tissues  of  the  flap.  Thus  the  mouth  of 
the  sheath  is  closed  by  the  tendon  while  anchoring  the  latter  to  the  part. 
This  sheath  is  absent  over  the  terminal  phalanx  and  over  the  distal  inter- 
phalangeal  joint — and  is  indistinct  over  the  metacarpo-phalangeal  joint. 
Where  absent,  the  flexor  tendons  should  be  sutured  into  the  neighboring 
structures,  as  just  described.  Where  the  periosteum  is  to  be  included  in  the 
suture,  it  should  be  stripped  back  before  dividing  the  bone. 

If  the  base  of  the  terminal  phalanx  be  saved,  the  attachment  of  the  deep 
flexor  is  preserved.  If  the  upper  third  of  the  second  phalanx  be  saved,  the 
attachment  of  the  superficial  flexor  is  preserved.  If  the  amputation  be 
through  the  first  interphalangeal  joint,  or  proximal  to  it,  both  flexor  tendons 
will  be  lost — unless  they  are  sutured  into  the  neighboring  structures  as  just 
described  (into  theca,  periosteum,  or  flaps). 

The  best  form  of  amputation  for  all  parts  below  the  metacarpo-phalangeal 
joint  is  one  in  which  a  palmar  flap  predominates — furnishing  a  covering 
of  thick,  sensitive  skin  accustomed  to  pressure — and  a  cicatrix  on  the  dorsum. 

In  disarticulations  by  the  palmar  flap  method,  a  slight  downward  con- 
vexity given  to  the  transverse  dorsal  incision  gives  a  better  apposition  with 
the  palmar  flap  than  would  a  straight  transverse  incision  over  the  dorsum 
of  the  joint. 

Disarticulation  is  best  accomplished  from  the  dorsum,  after  flexing  the 
joint — cutting,  in  order,  through  the  following  structures — skin;  fascia; 
extensor  tendons  (attached  to  the  bases  in  the  interphalangeal  joints,  and 
forming  the  posterior  ligaments  of  the  joints);  dorsal  portion  of  the  capsule; 
the  knife  passing  thence  behind  the  base  of  the  distal  bone  and  cutting  the 
lateral  ligaments  from  within  outward;  anterior  portion  of  capsule,  from 
within;  and  anterior  ligament,  also  from  within. 

The  glenoid  ligament,  the  fibro-cartilaginous  plate  which  is  mainly  attached 
to  the  Ixase  of  the  distal  bone,  should  be  left  in  the  stump. 

A  longitudinal  cut  made  in  the  mid-lateral  aspect  of  the  finger  will  have 
the  digital  arteries  on  the  palmar  side. 

All  flaps  should  he  cut  from  without  inward — none  by  transfixion. 

The  heads  of  the  metacarpals  should  be  preserved,  especially  in  those 
who  require  strength  in  their  hands.  Their  removal  weakens  the  hand.  If  left 
in,  they  and  their  soft  overlying  parts  eventually  atrophy  to  some  extent  and 
the  gap  is  not  so  apparent.  If  removed,  somewhat  greater  symmetr}*  is 
acquired  at  the  cost  of  strength. 

Musculo-pcriosteal  coverings  in  these  small  amputations  through  the 
phalanges  arc  often  difficult  to  provide,  but  should  be  provided  where  possible 
— even  a  periosteo-capsular  covering  in  disarticulating. 

In  making  all  palmar  incisions,  the  part  should  be  extended — and  flexed 
while  making  dorsal  incisions.     The  fullest  coverings  will  be  thus  secured. 

Guard  against  making  flaps  too  narrow  and  pointed — the  heads  of  the 
bones  to  be  covered  are  all  large,  following  disarticulation. 
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AH  incisions  outlining  the  different  amputations  pass  through  only  skin 
and  fascia  at  first. 

All  ligatures  should  be  catgut — and  the  skin  sutures  either  silk  or  silkworm 
guL 

In  all  amputations  aWut  the  finp;ers  the  stumjj  shuuld  Ijc  snujiily  dressed 
and  bandaged,  and  an  anterior  splint  should  be  included  in  the  dressing. 


AMPUTAHON  THROUGH  tAST  PHALANX  OF  FINGERS,  IN  GENERAL. 

Best  Form.  -Palmar  Flap. 

Comiiient.  -The  palmar  flap  melhcwi  furnislies  the  best  form  of  cohering 
— and,  owing  to  the  presence  of  the  nail,  is  about  the  only  available  form 
of  amputation   in  this  locality- 


ABIPUTATION  THROUGH  LAST  PHALANX  OF  FINGERS 

BV    PALMAR   FLAP. 

Description.— Single  palmar  flap  of  all  tissues  down  to  bone. 


FUf.  35^.— AMriTATIoNs  Aiwi'T  THB  FiNGBR :— A,  Through  first  phalanx,  by  eqtiat  palmar  and 
■t  t)ii|*»;  it.  At  hr;it  inier|ihatan|{ica)  joint,  by  long  p«i)nuir  and  short  dorsal  na|>6 ;  Ct  At  »ecoiid 
liluliiiifpeal  joint,  by  pAJhinr  Hap. 

Position  (for  all  Amputations  about  the  Fingers).— Patient  on  back; 

upper  cxtreniily  held  out  from  body,  tir.  belter,  supported  on  a  small  table; 

hand  pronated  and  fingers  (lext?d  while  dorsal  incisions  are  made,  and  hand 

suptnate<l  and  lingers  extended  during  palmar  incisions.     Ai-^sistant  st;iuds 

in  front  of  surgeon,  between  him  and  shoulder  of  patient — steadying  the  hand 

with  l)oth  of  hi.s  own  and  holding  the  atljacent  lingcn>  out  of  the  way.    Surgeon 

(kis  digit  to  l>e  removed   with   thumb  and   forefinger  of  left  hand— with 

ick  of  thumb  downward  and  his  haml  pronated  during  palmar  incisi»>ns— 

and  with  his  thumb  u]>ward  and  his  hand  siipinated  during  dorsal  indsions. 

Landmarks. — The  sj>ace  is  so  limited   that   the  saw  line  can  only  be 

placed  between  the  matrix  of  nail  and  proximal  end  of  second  phalanx. 

Incision.- (I)  Palmar  incision— from  saw  line  downward  along  lateral 
au^icct  of  phalanx,  midway  between  dorsal  and  palmar  surfaces,  around  the 
center  of  the  pulp,  and  back  to  the  saw  line  on  the  opjHjsite  side.  (2)  Dorsal 
Inds^on— connects  upper  ends  of  palmar  incision,  passing  transversely  over 
the  dorsum  with  slight  downward  convexity.  (For  principle,  see  I-'ig.  358,  C, 
where  disarticulation  at  the  last  interjihalangeal  joint  is  shown.) 
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Operation. — Having  outlined  these  incisions,  carry  the  palmar  incision 
to  the  bone — dissect  up  all  palmar  tissues  down  to  the  bone — deepen  the 
dorsal  incision  to  the  bone — retract  the  soft  parts,  in  the  entire  circumference 
— and  saw  the  phalanx  with  a  light  saw,  while  holding  the  tip  of  the  phalanx 
with  bone-holding  forceps  (as  there  is  generally  too  little  room  for  the  fingers 
of  the  operator  to  grasp).  Ligate  the  palmar  digital  artery  on  each  side. 
Suture  the  deep  flexor  tendon  to  the  periosteum  or  flap.  Suture  the  palmar 
flap  to  the  transverse  dorsal  line. 


DISARTICULATION  AT  SECOND  INTERPHALANGEAL  JOINT  OF 
FINGERS,  IN  GENERAL. 

Best  Method.— Palmar  Flap. 

Other  Methods. — Short   Dorsal  and  Long  Palmar  Flaps. 
Comment. — Fven  where  the  douljle  flap  method  is  adopted,  the  covering 
must  be  almost  entirely  palmar,  owing  to  the  position  of  the  nail. 


DISARTICULATION    THROUGH    SECOND    INTERPHALANGEAL    JOINT 

OF  FINGERS 

r,V  PALMAR   KLAP 

Position. — As  for  amputation  tlirough  last  phalanx  (page  287,). 

Landmarks. — Second  intcrphaiangcal  joint-line. 

Incisions. — (i)  Palmar  incision — begins  o{)j>osite  the  joint-line,  midway 
between  dorsal  and  palmar  surfaces— i)asses  down  lateral  asj)ect  for  a  distance 
equal  to  i^  diameters  of  the  finger  at  the  disarticulation-line — crosses  palmar 
aspect  with  bluntly  rounded  corners — and  passes  upward  to  the  corresponding 
point  on  the  opposite  side  of  the  finger.  (2)  Dorsal  incision — connects  upper 
end  of  palmar  incision  by  a  transverse  incision  made  over  dorsum  of  joint, 
with  slight  downward  convexity  (Fig.  258,  C). 

Operation. — Having  outlined  these  incisions  through  skin  and  fascia, 
carry  the  palmar  incision  to  the  bone  on  a  line  with  the  retracted  skin — and 
dissect  the  soft  parts  up  from  the  bone.  Deepen  the  dorsal  incision  to 
the  bone,  along  the  line  of  retracted  skin — open  the  joint  from  the  dorsum 
and  disarticulate  from  within  outward.  There  is  no  theca  here  to  close. 
Suture  the  deep  flexor  tendons  into  the  neighboring  tissues.  Ligate  the  two 
digital  arteries.     Suture  the  palmar  flap  to  the  dorsal  line. 

Comment. — The  joint  is  sometimes  first  disarticulated  by  a  transverse 
dorsal  incision — and  the  palmar  flap  then  cut  from  within  outward — but 
with  less  salisfactorv  result. 


DISARTICULATION    THROUGH    SECOND    INTERPHALANGEAL    JOINT 

OF  FINGERS 

l',\  SHORT   DORSAL  AND  LONG    I'AL\L\R   I'LAPS. 

Position — Landmarks. — As  in  the  last  operation. 

Incisions. — (i)  Palmar  flap — little  more  than  length  of  diameter  of 
finger  at  disarticulation-line — begins  at  disarticulation-line.  in  mid-lateral 
aspect  of  finger— [)asses  directly  down  the  finger  for  the  above  distance — 
crosses  the  palm  with  bluntly  rounded  corners— and  passes  up  the  finger  to 
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the  corresponding  site  upon  the  opposite  side.  (2)  Dorsal  flap — one-third 
the  length  of  the  palmar — beginning  and  ending  at  the  same  points  as  the 
palmar — and  crossing  the  dorsum  with  bluntly  rounded  corners  at  the  above 
distance  below  the  upper  limit.     (For  principle,  see  Fig.  258,  B.) 

Operation. — Carry  these  incisions  to  the  bone  on  the  lines  of  retracted 
skin,  completing  the  palmar  incision  first — dissect  the  soft  parts  from  the 
bone  up  to  the  joint-line — open  the  dorsal  a?i)ect  of  the  joint  and  disarticulate 
— completing  the  operation  as  in  the  above  method. 


AMPUTATION    THROUGH    SECOND    PHALANX    OF    FINGERS,    IN 

GENERAL. 

Best  Methods. — Palmar  Flaj);  Short  Dorsal  and  Long  Palmar  Flaps. 

Other  Methods. — Equal  Dorsal  and  Palmar  Flaps;  Equal  Lateral 
Flaps;  Single  PvXternal  Flap  (for  index);  Single  Internal  Flap  (for  little  finger); 
Circular;  Oblique  Circular;  Dorsal  Flap. 

Comment. — Any  single  fiap,  unices  taken  from  the  {)alm,  brings  part  of 
the  scar  into  the  palm.  A  dorsal  llap  gives  a  ])almar  scar.  All  equal  flap 
methods  and  circular  methods  j'ive  terminal  scars. 


AMPUTATION  THROUGH  SECOND  PHALANX  OF  FINGERS 

r.V   PALMAR   FLAT. 

Position. — As  for  amputation  through  last  ])halanx  (page  283). 

Landmarks. — Lines  of  proximal  and  distal  joints. 

Incisions. — (i)  Palmar  incision — begins  opposite  saw-line  in  mid-lateral 
aspect  of  finger — passes  vertically  downward  a  distance  ecjuivalent  to  i^ 
diameters  of  the  finger  at  the  saw  line — crosses  the  j)almar  aspect  with  bluntly 
rounded  corners — passes  vertically  ui>ward  in  the  mid  lateral  asjject  of  the 
opposite  side  to  a  point  corresj)onding  with  the  one  of  beginning.  (2)  Dorsal 
incision — connects  the  u])per  limits  of  the  limbs  of  the  palmar  incision, 
passing  transversely  across  the  dorsum  with  slight  downward  convexity. 
(For  principle,  see  Fig.  258,  C.) 

Operation. — The  above  incisions  are  now  deey)ened  to  the  bone,  the 
palmar  first  and  then  the  dorsal,  on  a  line  with  the  retracted  skin.  The 
soft  parts  are  dissected  off  the  bone  back  to  the  saw-line  and  are  retracted 
while  the  bone  is  being  sawed.  Ligate  the  digital  arteries.  In  am[)utating 
distally  to  the  upper  third  of  the  second  phalanx,  the  superficial  flexor  tendon 
will  retain  its  attachment.  The  deep  flexor  tendon  will,  however,  be 
severed  and  should  be  sutured  into  the  mouth  of  the  fibrous  sheath  (which 
ends  at  the  middle  of  the  .second  phalanx)  and  into  neighboring  periosteum 
and  soft  parts,  if  necessary — the  closure  of  the  sheath  being  accomplished 
in  the  process  of  anchoring  the  deep  fle.xor  tendon.  The  flap  is  then 
sutured  in  the  usual  way. 


AMPUTATION  THROUGH  SECOND  PHALANX  OF  FINGERS 

PV  SHORT  DORSAL  AND  LONG  PALMAR    FLAPS. 

Position — Landmarks. — As  in  the  last  operation. 

Incisions.— (I)   Palmar  Flap— (2)   Dorsal  Flap— both  outlined  exactly 
as  in  the  disarticulation  through  the  second  interphalangeal  joint  by  short 
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Operation. — HaWng  outlined  these  incisions,  carry  the  palznar  indsioc 
to  the  t^fjne— dissett  up  all  palmar  tissues  down  10  the  bone — deepen  ibe 
dorsal  incision  to  the  lx»ne — retract  the  soft  parts,  in  the  entire  circumference 
—and  saw  the  phalanx  with  a  light  saw.  while  holding  the  tip  of  the  piuhni 
with  ly>ne-hfilding  forceps  fas  there  is  generally  too  little  room  for  the  anjfcr? 
of  the  ofxrrator  to  grasp;.  Ligate  the  palmar  digital  arter>*  on  each  side. 
Suture  the  deep  flexor  tendon  to  the  periosteum  or  flap.  Suture  the  palirar 
flai>  to  the  transver.se  dorsal  line. 


DISARTICULATION  AT  SECOND  INTERPHALANGEAL  JOINT  OF 
FINGERS.  IN  GENERAL. 

Best  Method.— Palmar  Flap. 

Other  Methods.— Short  Dorsal  and  Long  Palmar  Flaps. 
Comment.— Even  where  the  drmble  flap  method  is  adopted,  the  covering 
mu.-t  \}C  almost  entirely  palmar,  owing  to  the  position  of  the  naiL 


DISARTICULATION    THROUGH    SECOND    INTERPHALANGEAL   JOINT 

OF  FINGERS 

BY  PALMAR  FLAP 

Position.— As  for  amputation  through  last  phalanx  (page  28^), 

Landmarks. — Second  interi)halangeal  joint-line. 

Incisions.--  (I)  Palmar  incision — begins  opposite  the  joint-line,  midway 
Ix'lwccn  dorsiil  and  palmar  surfaces — passes  down  lateral  aspect  for  a  distance 
Cfjual  to  I J  diameters  of  the  finger  at  the  disarticulation-line — crosses  palmar 
aspc<  t  with  bluntly  rounded  corners — and  passes  upward  to  the  corresponding 
point  on  the  opposite  side  of  the  finger.  (2)  Dorsal  incision — connects  upper 
end  of  palmar  incision  by  a  transverse  incision  made  over  dorsum  of  joint, 
with  slight  downward  convexity  (Fig.  258,  C). 

Operation.  -Having  outlined  these  incisions  through  skin  and  fascia, 
(arry  tin-  jxdmar  incision  to  the  bone  on  a  line  with  the  retracted  skin— and 
disscd  the  .soft  j)arts  up  from  the  bone.  Deepen  the  dorsal  incision  to 
the  bone,  along  the  line  of  retracted  skin — open  the  joint  from  the  dorsum 
and  disjirli(ulat('  from  within  outward.  There  is  no  theca  here  to  close. 
Suture  the  deep  flexor  tendons  into  the  neighboring  tissues.  Ligate  the  two 
digital  arteries.     Suture  the  palmar  flap  to  the  dorsal  line. 

Comment.  -  The  joint  is  sometimes  first  disarticulated  by  a  transverse 
dorsal  iiuision  and  the  palmar  flap  then  cut  from  within  outward— but 
with  less  satisfactorv  result. 


DISARTICULATION    THROUGH    SECOND    INTERPHALANGEAL    JOINT 

OF  FINGERS 

r.V  SIIOKl"  DOKSAL  AND  LONG   PALMAR  FLAPS. 

Position— Landmarks. —As  in  the  last  operation. 

Incisions,  (i)  Palmar  flap  -  little  more  than  length  of  diameter  of 
finger  at  <iisartiiulatit)n  line  begins  at  disarticulation-line,  in  mid-lateral 
aspect  of  finger  passes  direitly  down  the  finger  for  the  above  distance — 
cn>sses  the  palm  with  bluntly  rounded  corners — and  passes  up  the  finger  to 
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corresponding  site  upon  the  oppoj^ile  side.  (2)  Dorsal  flaji — one-third 
the  length  of  the  palmar — be^iiininj,^  and  ending  al  the  same  ptilnls  as  the 
palmar^ — and  crossing  the  dorsum  with  Ijluntly  rounded  corners  at  ihe  above 
distance  below  the  upper  limit.     (For  principle,  see  Fig.  258,  li.) 

Operation. — Carry  these  incisions  to  the  bone  on  the  lines  of  retracte<i 
skin,  completing  the  pKiimar  incision  first^dissecl  the  soft  parts  I'rnm  the 
bone  up  to  the  joint-line — open  the  dorsiil  asjjecl  of  the  joint  and  disarticulate 
— completing  the  operation  as  in  the  above  method. 


AHPUTATION    THROUGH    SECOND    PHALANX    OF    FINGERS,    IN 

GENERAL. 

Best  Methods.— Palmar  Flap:  Short  Dorsal  and  Long  Palmar  Flaps. 

Other  Methods. — Equal  Dorsal  and  Palmar  Flaps;  Equal  Lateral 
Flaps;  Single  External  Flap  (for  index);  Single  Internal  Flap  (for  little  fingorK 
Cinular;  Oblique  Circular;  Dorsal  Flap. 

Comment. — Any  single  flap,  unless  taken  from  the  palm,  brings  part  of 
the  scar  into  the  palm.  A  dorsal  flap  gi\es  a  palmar  scar.  All  equal  Hup 
methods  and  circular  methods  give  terminal  scars. 


AMPUTAHON   THROUGH   SECOND  PHALANX   OF  FINGERS 

in    J'ALM.XR  rL.\f. 


L 

^^H  Position. — As  for  amputation  through  la.'^t  jihalanx  (page  28^^). 
^^"  Landmarks.— Lines  of  proximal  and  distal  Joints. 

H  Incisions. — d)  Palmar  incision — begins  (Opposite  saw-line  in  mid-lateral 
^■Bpcd  of  finger — passes  vertically  downward  a  distance  equivalent  to  t^ 
^IPftmeters  of  the  finger  at  the  saw-line — crosses  the  palmar  as[)ert  with  bluntly 
'  rounded  corners — passes  vertically  upward  in  the  mid  lateral  aspect  of  the 
opposite  side  lo  a  point  corresp< md ing  with  the  i«ne  of  beginning.     (2)  Dorsal 

I  incision — connects  the  upj)er  limits  of  the  limbs  of  the  palmar  incision, 
pAs.sin,g  transversely  across  the  dorsum  with  .slight  downward  convexity. 
(For  principle,  see  Fig.  258.  C.) 
Operation. — ^The  above  incisions  are  now  deepened  to  the  bone,  the 
palmar  first  and  then  the  dorsal,  on  a  line  with  the  retracted  skin.  The 
soft  parts  are  dissected  off  the  bone  liaik  to  the  saw  line  and  arc  retracted 
while  the  hone  is  being  sawed.     Ligate  the  digital  arteries.     In  amputating 

■  distally  to  ihe  upper  third  of  the  second  phalanx,  the  superficial  flexor  tendon 
V  will    retain    its   attachment.      The    deep    llf.vor    lentlon    will,    however,    be 

se%ercd  and  shmild  be  suture<l  into  the  mouth  of  the  fibrous  sheath  (which 
ends  at  the  middle  of  the  second  phalanx)  and  into  neighboring  periosteum 

■  and  soft  parts,  if  necessary— the  closure  of  the  sheath  being  accomplished 
"   in  the  process  of  anchoring  the   deep   flexor   tendon.      The   flap   is   then 

sutured  in  the  usual  way. 


I 


AMPUTATION  THROUGH  SECOND  PHALANX  OF  FINGERS 

PV  SIH'KT  DokSAL  AMJ  I  OSC.  P  \1MAK    H.APS. 

Position— Landmarks.— As  in  the  last  operation. 
Incisions.— (I)   Palmar  Flap — (2)   Dorsal  Flap— both  outlined  exactly 
MS  it\  the  disarticulation  ihntugh  the  second  inlerphalangeal  jc*jnt  by  short 
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dorsal  and  long  palmar  flaps — with  the  necessary  calculations  for  the  change 
in  position  (page  284).     (For  principle,  see  Fig.  258,  B.) 

Operation. — For  the  technic  of  the  operation,  see  the  disarticulation 
just  mentioned.  For  the  manner  of  deahng  with  the  structures  encountered, 
see  the  operation  last  described. 


DISARTICULATION   AT   FIRST    INTERPHALANGEAL   JOINT   OF 
FINGERS,  IN  GENERAL. 

Best  Methods. — Same  as  mentioned  under  amputation  through  second 
phalanx  (page  285). 

Other  Methods. — Same  (page  285). 
Comment. — Same  (page  285). 


DISARTICULATION  AT  FIRST  INTERPHALANGEAL  JOINT  OF  FINGERS 

BY  PALMAR  FLAP. 

Position. — As  in  amputation  through  last  phalanx  (page  283). 

Landmarks. — First  interphalangeal  joint-line. 

Incisions. — As  for  disarticulation  at  second  interphalangeal  joint  by 
palmar  flap  (page  284).     (For  principle,  see  Fig.  258,  C.) 

Operation. — Same,  in  principle,  as  the  disarticulation  at  the  second 
joint  of  the  fingers.  Both  flexor  tendons  are  here  severed  below  their  inser- 
tions, and  the  use  of  the  proximal  phalanx  would  be  much  interfered 
with  unless  these  tendons  were  securely  attached  to  the  sheath,  periosteum, 
or  glenoid  ligament  of  the  stump. 


DISARTICULATION    AT    FIRST    INTERPHALANGEAL    JOINT   OF 

FINGERS 

BY  SHORT  DORSAL  AND  LONG  PALMAR  FLAPS. 

Position — Landmarks. — As  in  the  last  operation. 

Incision. — Same  as  in  disarticulation  at  the  second  interphalangeal  joint 
(page  285).     (For  principle,  see  Fig.  258,  B.) 

Operation. — Same  as  in  the  operation  just  referred  to  (page  285).  For 
treatment  of  the  flexor  tendons,  see  disarticulation  at  first  interphalangeal 
joint  by  a  palmar  flap  (page  286). 

AMPUTATION  THROUGH  FIRST  PHALANX  OF  FINGERS, IN  GENERAL. 

Best  Methods.— Palmar  Flap;  Short  Dorsal  and  Long  Palmar  Flaps. 
Other  Methods. — Same  as  mentioned  under  amputation  through  second 
phalanx  (page  285).    JTo  which  list  may  be  added  the  oval  method. 

Comment.— Same  as  made  under  the  operation  just  referred  to  (page 

285). 

AMPUTATION    THROUGH    FIRST    PHALANX    OF    FINGERS 

HY  PALMAR  FLAP. 

Position. — .As  for  amputation  through  last  phalanx  (page  283). 
Landmarks, — Lines  of  metacarpophalangeal  and  first  interphalangeal 
joints. 
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Incisions — Operation. — Same  as  for  amputation  through  second  phalanx 
(page  285).  For  reference  to  flexor  tendons,  see  under  disarticulation  at 
first  interphalangeal  joint  by  palmar  flap  (page  286). 


AMPUTATION  THROUGH  FIRST  PHALANX  OF  FINGERS 

HV  SHORT  DORSAL  AND  PALMAR   FLAPS. 


^J^     Position — Landmarks. — ^As  in  the  above  operation. 

^V  Incision — Operation*— As  for  amputation  thmugh  the  second  phalanx 

by  the  same  method  {page  285).  Fur  reference  lo  treatment  of  the  fle.xor 
tendons  and  sheaths,  see  under  disarticulation  at  first  interphalangeal  joint 
by  palmar  tlap  (page  286). 


I 

I 


DISARTICULATION    OF    FINGERS   AT    HETACARPO-FHALANGEAL 
JOINTS.  IN  GENERAL. 

Best  Methods. — Oval  Method  (for  fingers  in  general  and  for  thumb); 
E.\lerno-palmar  Flap  of  Farabeuf  (for  index) ;  Intemo-palmar  Flap  of  Fara- 
beuf  (for  little  linger);  Oblique  Palmar  Flap  (for  thumb). 

Other  Methods,— Equal  Lateral  Flaps;  Circular  Incision,  joined  by 
vertical  dorsal  queue;  Palmar  Plap;  Large  External  and  Small  Internal 
Flaps  (for  index);  Large  Internal  and  Small  External  Flaps  (for  little  finger). 

Cooxment. — The  first  four  are  the  best  in  the  sites  indicated  and  are 
sufierior  lo  the  others  mentioned.  The  oblique  palmar  flap  for  the  thumb 
gives  the  best  covering  where  sufficient  tissue  exists. 


DISARTICULATION  OF  FINGERS.  IN  GENERAL,  AT  METACARPO- 
PHALANGEAL JOINT. 

BV  OVAL  METHOD. 

Description. — The  queue  is  placed  over  the  dorsum  of  the  joint  and 
the  center  of  the  oval  passes  across  the  palmar  aspect  at  the  web-line. 

Position. — As  for  amputation  through  the  last  phalanx  (page  2S3]. 

Landmarks. — Head  of  metacarpal;  metacarpophalangeal  joint-Line; 
web  of  linger. 

Incision.—Begins  just  above  head  of  metacarpal,  on  its  dorsal  aspect 
(in  the  position  corresponding  with  its  neck) — passes  down  the  median  dorsal 
aspect  over  the  prominence  of  the  knuckle,  to  just  beyond  the  base 
of  the  first  phalanx  (which  is  about  midway  between  the  mctacarpo- 
phalangeal  joint  line  and  the  free  edge  of  the  web) — at  this  point  the  hitherto 
median  incision  diverges  into  two  symmetrical  limbs — each  sweeping  across 
the  dorsolateral  aspect  of  the  finger  to  just  below  the  juncti<»n  of  the  linger 
with  the  web — and  thence  transversely  across  the  palmar  surface  in  the 
fine  of  the  crease,  on  a  level  with  the  free  border  of  the  web,  coming  to  the 
Opposite  side  jusl  below  the  junction  of  the  web  with  the  finger  This  rather 
cxtensi%*e  incision  is  best  made  with  three  strokes— from  commencement  to 
web  of  one  side — from  p<jint  of  divergence  of  median  line  to  web  of  opposite 
side — and  across  palmar  surface  connecting  the  two  limbs  (Fig.  259,  H). 

Operation. — The  above  incision  through  skin  and  fascia  is  now  deepened. 
The  paimiir  portion  is  cut  to  the  bone  while  the  finger  is  forcibly  extended. 
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The  lateral  portions  are  carried  to  the  bone,  cutting  the  lumbricales  and 


l'\ti.  .-.S'l.— AMrirMmN"^  Ar.oir  Tin:  l'is(,r:KS,  Hanh.  anp  Wrist  :— A,  ThmuRh  second  phalanx 
of  little  hni;iM,  In  ^iii^^li'  iiii.rii;il  ll;»i> ;  1?,  At  lirst  iiiti'rphal;ui.ijfal  joint,  by  oval  iiiclhtHi :  C,  Through 
scoiiul  pli.il.iiiN.  h\  o|ual  l.itvral  tiapx  :  I ).  Tin <i\ifjh  .sooinl  phalanx  i>f  index,  by  sin};k  cxtt-ninl  flap: 
E,  Throuf^h  liiM  jihalaiix,  In  DMupii'  linular;  F,  Thronjfh  titst  phalanx,  by  ordinary  circnlar;  (i. 
At  nictai  aiixi-iihalaiiLfial  jonit  nt  litiK-  fniRcr,  by  inti-rno-palmar  flap;  H.  Ai  nietacnrpo-ph.ilanceai 
joint.  I'v  »>\al  iiuth.Kl  ;  1.  Al  nKla<.aii>«>-phalaiiKfal  joint  i>f  iticlex.  by  externu-palmar  flap;  J.  Of  little 
finpLT  at  larpo-nKtacaip.ii  inim.  by  r;i<  kit  method;  K,  Same  of  rinjf  fniRer;  L.  Of  middle  finger  and 
part  of  iiut.it ari>al,  by  i.ickct  iiii.thod  ;  M,  of  two  inner  fuifjers  at  caipo-mctararixil  joints,  by  racket 
method;  N.  Oi  thumb  at  canio-metnr.irpal  joint.  b\  racket  metho<l ;  O,  Through  metacarfM>-phaIan. 
goal  joint  of  thumb,  by  obliipic  i)almar  llap ;  V.  l\  At  wrist-joint,  by  external  flap. 


intcrossci.     The  soft  parts  are  retracted  to  the  joint-line.     The  extensor 
tendons  are  then  cut  and  the  joint  thus  entered  from  the  dorsum — the  lateral 
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ligaments  and  glenoid  ligament  being  cut  from  within  and  the  disarticulation 
completed.  The  two  digital  arteries  are  tied  and  the  synovial  sheath  closed. 
The  edges  of  the  sides  of  the  oval  are  sutured  in  one  vertical,  a ntero- posterior 
line,  in  continuation  with  the  queue  of  the  incision.  The  splint  applied 
should  include  the  wrist -joint. 

Comment. — (i)  The  joint  may  be  opened  from  the  palmar  surface,  by 
cutting  the  glenoid  ligament  transversely  against  the  base  of  the  metacarpal. 
In  cither  ca:5e,  the  glenoid  ligament  is  retained.  (2)  No  attempt  is  made  to 
attach  the  flexor  tendons,  as  the  entire  finger  is  removed  and  there  would 
he  nothing  for  them  to  Ilex.  (3)  The  lower  end  of  the  vertical  cicatrix  is 
eventually  drawn  u(i  out  of  the  way  of  palmar  pressure.  (4)  If  it  be  desired 
to  remove  the  head  of  the  metacarpal,  prolong  the  queue  of  the  incision 
upward — free  the  neck  of  the  bone  of  soft  parts,  hugging  the  bone  in  the 
process — retract  the  soft  parts — and,  while  partly  lifting  the  metacarpal 
from  its  bed  by  traction  upon  the  finger,  if  still  attached,  or  by  grasping  the 
head  of  the  bone  with  bone-forceps,  if  disarticulation  have  occurred,  pass 
a  chain  or  Gigli  saw  beneath  the  bone  and  make  a  section^  so  as  to  bevel  the 
bone  obliquely  from  behind  downward  and  forward,  and  from  the  inner- 
or  outer  aspect  toward  the  median  aspect.  (5)  Where  the  skin  of  the  palm 
is  veni-  dense  and  hard,  as  in  laborers,  an  awkward  projection  of  skin  may 
be  left  on  the  palmar  surface  of  the  convexity  of  the  oval,  which  can  be  removed 
and  make  the  suturing  more  fiatisfactory  by  cutting  out  a  V-shaptd  portion 
from  the  palmar  a.spect.  This,  however,  amounts,  practically,  to  lateral 
flaps,  and  brings  part  of  the  scar  into  the  palm.  (6)  Avoid  cutting  into 
the  web. 


DISARTICULATION  OF  THUKCB  AT  METACARPO-PHALANGEAL  JOINT 

BY  OVAI.  Mt-:THOD. 

Position. — .\s  in  amputation  through  last  phalanx  (page  2S3), 
Landmarks. — N"eck  of  first  metacarpal;  metacarpophalangeal  joint. 
Incision. — Begins  on  dorsal  aspect  of  neck  of  metacarpal,  to  ulnar  side 
of  median  line — passes  directly  down  over  head  of  bone  and  along  median 
aspect  of  extensor  tendons,  or  slightly  to  ulnar  side,  to  just  beyond  the  base 
of  the  metacarpal — thence  the  median  incision  diverges — each  limb  passing 
obliquely  across  the  dorso-lateral  borders  of  the  thumb,  so  as  to  cross  and 
meet  upon  the  palmar  aspect  opposite  the  center  of  the  first  phaianx.  (Similar 
Ut  H.  Fig,  259.) 

Operation. — Deepen  this  incision  to  the  bone  along  the  line  of  the  re- 
ed skin — dividing  the  extens<^r  l>revis  pollicis  and  exten&or  longus  pollicis 
ite   the  metacarpophalangeal   joint,    and   the   flexor   longus    p<41icis 
the  middle  of  the  first  phalanx.     The  sesamoid  bones  are   to  be 
from  the  base  of  the  first  phalanx  and  left  in  the  stump.     .\s  far 
as  possible  ihc  muscles  which  are  attat  hed  lo  the  base  of  the  first  phalanx 
(extensor  brevis  pollicis,  adductor  obliquus  pollicis,   adductor  transversus 
pollicis,  abductor  |Killicis,  flexor  brevis  j>ollicis),  as  well  as  the  long  flexors 
"  extensors,  should  be  sutured  into  the  tissues  of  the  stump — as  considerable 
of  movement  is  thereby  secured  for  the  metacarpal  bone,  whereby 
may  offer  cimnlcrpressure  to  the  fingers.     Close  the  synovial  sheath.     Tie 
don^alis  pollicis  and  two  branches  of  the  princeps  pollicis.     Suture  the 
in  a  single  straight  line  in  continuation  of  ihe  queue. 
Comment. — The  head  of  the  metacarpal  is  large  and  requires  ample 
corcring. 
»9 
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DISARTICULATION  OF  THUMB  AT  HETACARPO-PHALANGEAL  JOINT 

BY  OBLIQUE  PALMAR  FLAP-(FARABEUF). 

Description. — This  method  consists  of  two  U-shaped  incisions,  the 
dorsal  having  its  convexity  upward,  the  palmar  having  its  convexity  do^ii- 
ward — the  limbs  of  each  U  passing,  and  obliquely  meeting,  on  the  lateral 
aspects  of  the  thumb. 

Position. — As  for  amputation  through  the  last  phalanx  (page  283). 

Landmarks. — Lines  of  the  metacarpo-phalangeal  and  interphalangeal 
joints. 

Incision. — The  convexity  of  the  dorsal  U  is  upward  and  corresponds 
with  the  dorsal  aspect  of  the  metacarpo-phalangeal  joint.  The  convexity 
of  the  palmar  U  is  downward  and  is  placed  just  above  the  interphalangeal 
joint-line.  Between  these  two  rounded  extremities  the  lateral  limbs  pass 
in  an  oblique  direction  along  the  lateral  borders  of  the  thumb,  becoming 
continuous  with  each  other  (Fig.  259,  O). 

Operation. — This  incision  is  deepened  throughout  to  the  bone,  along 
the  line  of  the  retracted  skin — the  extensor  brevis  pollicis  and  extensor  longus 
p<illicis  are  divided  over  the  metacarpo-phalangeal  joint,  and  the  flexor 
longus  pollicis  about  the  center  of  the  first  phalanx — the  soft  parts  are  freed 
back  to  the  joint-line — the  sesamoid  bones  are  detached  from  the  base  of 
the  first  phalanx  and  left  in  the  flap — the  joint  is  entered  from  above  and 
disarticulation  completed.  The  dorsalis  pollicis  and  the  two  branches  of 
the  princeps  pollicis  are  to  be  tied.  The  synovial  sheath  is  closed.  The 
convexity  of  the  palmar  flap  is  sutured  into  the  concavity  of  the  dorsal  wound 
— bringing  the  cicatrix  well  on  to  the  dorsum  and  out  of  the  way  of  pressure 

Comment. — As  the  head  of  the  metacarpal  is  disproportionately  lai)(i% 
an  additional  allowance  of  covering  must  be  made. 


DISARTICULATION  OF  INDEX-FINGER  AT  METACARPO-PHALANGEAL 

JOINT 

BY  KXTKRXO-PALMAR   FLAP  — (FARABEIF). 

Description. — This  is  really  an  oval  method,  so  modified  as  to  bring 
the  cicatrix  upon  the  intemo-dorsal  aspect  of  the  metacarpo-phalangeal 
regif)n — so  that  fingers  and  objects  oi)posed  to  that  aspect  may  not  come 
into  contact  with  the  scar. 

Position. — .\s  for  amputation  through  last  phalanx  of  finger  (page  28^- 

Landmarks.— Mctacaq)o-phalangeal  joint-line;  middle  of  first  phalanx; 
web. 

Incision. — Bei^ins  at  metacarpophalangeal  joint-line,  immediately  over 
the  median  aspect  of  the  extensor  tendon — passes  vertically  down  the  median 
dorsal  aspect  of  the  finger,  in  the  above  relation  to  the  extensor  tendon,  to 
the  center  of  the  first  phalanx — thence  sweeps  across  the  lateral  and  palmar 
aspects  to  the  web — and  thence  passes  in  a  straight  line,  by  the  shortest 
route,  up  the  inner  side  of  the  finger  to  the  place  of  beginning  (Fig.  25Q.  I), 

Operation.— This  superficial  incision  is  deepened  to  the  bone — the  soft 
parts  retracted  to  the  joint-line — disarticulation  effected — and  the  operation 
comi)leted  as  in  the  simple  oval  meth(Ki.  The  digital,  dorsalis  indicis.  and 
radialis  indicis  arteries  are  to  be  tied.  The  flexor  sheath  is  to  be  closed — 
and  the  parts  so  sutured  as  to  cause  the  cicatrix  to  occupy  the  position  of  the 
straight  portion  of  the  incision,  upon  the  intemo-dorsal  aspect. 
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Commeiit. — (i)  The  placing  of  the  incision  over  ihe  median,  or  even 
slightly  t'l  the  ulnar,  rather  than  the  radia!  aspect  of  the  extensor  tendon 
(as  recommendefl  by  Faraheuf),  ^\vc5  ampler  c(fvenng,  and  a  greater  cer- 
tainty of  the  scar  falling  well  lo  the  ulnar  side.  (2)  If  the  head  of  the  mcla- 
carpa]  be  removed,  it  is  exposed  as  mentioned  under  the  oval  method  (page 
289.  Comment). 

DISARTICULATION  OF  LITTLE  FINGER  AT  METACARPO-PHALANGEAL 

JOINT 

BV  INTERNOPALMAR  FLAP- (FARABEUF). 

Description. — This,  also,  is  a  mrKlification  of  the  oval  method,  so  cal- 
culated as  to  bring  the  cicatrix  ujxm  the  externo  dorsal  aspect  of  the  meta- 
carpo-phalangeal  region — that  non-scar  tissue  may  come  into  contact  with 
objects  which  press  the  stump. 

Position — Landmarks.— As  in  the  last  of)eraiion. 

Incision. —  Begins  at  the  metacarpo-pluilangeal  joint-hnep  immediately 
o\'er  the  median  aspect  of  the  extensor  tendon — passes  vertically  down  the 
dorsal  aspect  of  the  fmger.  in  the  abuve  relation  to  the  extensor  tendon,  to 
the  center  of  the  first  phalanx — ihence  sweeps  across  the  lateral  and  palmar 
aspects  of  the  finger  to  the  web — an<!  thence  passes  in  a  straight  line,  by  the 
shortest  route.  uf>  the  radiul  side  of  the  fjiiger  to  place  of  beginning  (Fig. 
250.  G). 

Operation. — The  steps  of  the  disarticulation  are  completed  as  in  the 
corresponding  operation  just  described  upon  the  thumb,  the  reverse  o(  which 
this  is,  in  every  resj)ect.     Two  digital  arteries  are  lo  be  lied.     The  parts 

ici  be  so  sutured  as  to  cause  the  cicatrix  to  occupy  the  position  of  the 
Straight  portion  of  the  incision,  upon  the  externo-dorsal  aspect  of  the  region, 
buried  in  the  groove  formed  by  the  adjacent  finger. 

Comment. — (i)  Carrying  the  incision  over  the  median  aspect  of  the 
cxten>i»r  tendon  insures  more  c<nering  ihim  if  the  incision  passed  down  the 
uin;ir  aspect,  as  recummunded  by  Farabeuf — and  alsi>  makes  it  more  certain 
that  the  scar  will  fall  well  lo  the  radtal  side  of  the  stumf>,  out  of  the  way  of 
prr<»sure.  (a)  If  it  be  rlesired  to  rcm<nc  the  head  of  the  metacarpal,  it  is 
ex^Kised  as  descrilxnl  under  the  <jval  methtHi  of  disarticulating  the  fmgers  in 
general — the  bone  being  here  beveled  from  ulnar  10  radial  aspect,  and  from 
dorsum  ti.  p.dm 
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Bones. — (a)  Metacarpals,  of  thumb  and  lingers ;—(b)  Carpals;— First 
tow-;  «.raphoid,  semilunar,  cuneifurni,  pisiform; — Second  Row;  iriipezium, 
trapezoid.  *»s  magnum,  untifnrni. 

Articulations  and  Ligaments.— (A)  Metacari^Mj- Phalangeal  Articula- 
tions;— See  drsrri[>tion  under  Surgical  Anatomy  of  Fingers.  (B)  Meta- 
carpals with  each  other  (InlennetiKarpal); — (a)  Carpal  ends  of  four  inner 
nctararfials; — ilorsal,  palmar,  and  interossetius  ligaments,  and  synovial 
gncmbrane; — (b)  Digital  ends  of  four  inner  metacarpals; — transverse  meta- 
carpal ligaments  (on  palmar  asf>cct).  (C)  Inner  Metacarpals  with  ihe 
c^ —  l()rs;il,  palmar,  and  interosseous  ligaments,  and  synovial  membrane. 
(I'  »q>nl  of  thumb  with  trapezium; — capsular  ligament.     (E)  Articu* 

laliun*  tjJ  .^ecund  row  of  carjials  with  each  other; — three  dorsal,  three  ]>almar, 
and  three  inicrosseuus  ligaments,  between  trapezium  and  trapezoid,  between 
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trapezoid  and  os  magnum,  and  between  os  magnum  and  undfoim;  and 
synovial  membrane  between  each.  (F)  Articulations  of  carpals  of  first  row 
with  each  other; — two  dorsal  ligaments  between  scaphoid  and  semiluMT, 
and  between  semilunar  and  cuneiform ;  two  palmar  ligaments  bet^'een  scaphoid 
and  semilunar,  and  between  semilunar  and  cuneiform;  two  interosseous 
ligaments  between  scaphoid  and  semilunar,  and  between  semilunar  and 
cuneiform;  capsular  ligament  between  cuneiform  and  pisiform;  two  palmar 
ligaments  between  pisiform  and  unciform  process  of  unciform,  and  between 
pisiform  and  fifth  metacarpal;  and  synovial  membrane  between  each  bone. 
(G)  Articulations  of  two  rows  of  carpals  with  each  other  (medio-carpal);— 
palmar,  dorsal,  external  lateral  and  internal  lateral  ligaments,  and  synovial 
membrane  (between  each  row). 

Anterior  Annular  Ligament. — (a)  Attachments; — Internally;  pisifonn 
and  unciform  process  of  unciform  bone.  Externally;  tuberosity  of  scaphoid, 
inner  part  of  anterior  surface,  and  ridge  on  trapezium.  Superiorly;  con- 
tinuous with  deep  fascia  of  forearm.  Inferiorly;  continuous  with  palmar 
fascia,  and  furnishing  attachment  to  some  of  muscles  of  thumb  and  little 
finger,  (b)  Structures  passing  superficial  to  anterior  annular  ligament  (from 
without  inward);  radial  vessels  and  nerve,  flexor  carpi  tadialis,  palxnaris 
longus,  ulnar  vessels  and  nerve,  flexor  carpi  ulnaris.  (c)  Structures  passing 
beneath  anterior  annular  ligament  (from  above  downward);  flexor  sublimis 
digitorum,  median  nerve,  flexor  profundus  digitorum,  flexor  longus  poUids. 

Posterior  Annular  Ligament. — (a)  Attachments; — Internally;  styloid 
process  of  ulna,  cuneiform  and  pisiform  bones.  Externally;  outer  margin 
of  radius  and  elevated  ridge  on  its  posterior  surface.  Superiorly;  continuous 
with  deep  fascia  of  forearm,  (b)  Tendons  passing  beneath  posterior  annular 
ligament  (in  six  compartments,  from  without  inward) ; — (i)  extensor  ossis 
metacarj)i  pollicis  and  extensor  brevis  pollicis;  (a)  extensor  carpi  radialis 
longior  and  brevier;  (3)  extensor  longus  pollicis;  (4)  extensor  communis 
digitorum  and  extensor  indicis;  (5)  extensor  minimi  digiti;  (6)  extensfM" 
carpi  ulnaris. 

Synovial  Sacs. — Two  synovial  sacs  lie  beneath  the  anterior  annular 
ligament,  one  for  the  flexor  sublimis  digitorum  and  flexor  profundus  digitorum, 
and  one  for  the  tlexor  longus  pollicis.  Both  extend  upward  for  3  to  4  cm. 
(i^  to  i^  inches)  above  the  anterior  annular  ligament.  That  for  the  flexor 
longus  pollicis  extends  downward  to  last  phalanx  of  thumb.  That  for  the 
flexor  tendons  of  fingers  divides  into  four  processes;  the  one  for  the  littk 
finger  generally  extending  lo  base  of  last  phalanx; — those  for  index,  middle, 
and  ring  fingers  ending  about  middle  of  the  metacarpals — and  are  thus 
separated  by  about  1.3  cm.  (^  inch)  from  the  great  synovial  sac.  Thus  there 
is  an  open  channel  from  the  ends  of  the  thumb  and  little  fingers  to  a  point 
3  or  4  cm.  (li  to  i^  inches)  above  the  anterior  annular  ligament. 

Muscles  and  Tendons.— (1)  Of  palmar  aspect: — (a)  Superficial 
Muscles  from  Forearm; — Flexor  carpi  radialis;  palmaris  longus;  flexor  carpi 
ulnaris;  flexor  sublimis  digitorum.  (b)  Deep  Muscles  from  Forearm; — 
Flexor  profundus  digitorum;  tlexor  longus  pollicis.  (c)  Short,  small  Muscles 
of  Thumb; — .\bductor  f)ollicis;  opponens  pollicis  (flexor  ossis  metacarpi 
jK)llicis);  llexor  }>rcvis  ])<)llitis;  adductor  obliquus  pollicis;  adductor  trans- 
versus  ])<)llicis.  (d)  Short,  small  Muscles  of  Little  Finger; — j>almaris  b^c^^s; 
abductor  minimi  digiti;  flexor  brevis  minimi  digiti;  opponens  minimi  digiti 
(flexor  ossis  metacarpi  minimi  digiti).  (e)  Short  Central  Muscles  of  Hand; 
— four  lumbricals;  three  palmar  intcrossei.  (3)  Of  dorsal  aspect: — (a) 
Superficial  Muscles  from  Forearm; — Extensor  communis  digitorum;  extensor 


SURFACE  FORM  AND  LANDMARKS  OF  THE  HAND. 


293 


I 

I 


I 


minimi  dtgiti;  extensor  carpi  ulnaris.  (b)  Deep  Muscles  from  Forearm; — 
Extensor  ossis  metacarpi  ixjUicis;  extensor  brevis  pollicis  (extensor  primi 
internodii  pollicis);  extensor  longus  pollicis  (extensor  secundi  internndii 
pollicis);  extensor  indicis;  extensor  carpi  radialis  ionj^nor;  extensor  carpi 
radiaiis  brenor.  (c)  Small  Mui>clc5  of  Dorsal  Aspect  of  Hand; — four  dorsal 
inlcrossei. 

Attachment  of  Muscles  to  Bases  of  Metacarpals. — To  first;  cxten^ur 
ossis  mftaiar[)i  jjullids.  To  second;  extensor  carpi  radiaiis  longior;  flexor 
caqii  radialis.  To  third;  extensor  carpi  radialis  brevior.  To  fifth;  extenstjr 
carpi  ulnaris;  some  fibers  of  flexor  caqji  ulnaris. 

Arteries. — (a)  Palmar  supply; — (1)  From  Radial; — anterior  radial 
carpal;  superficiaUs  voke;  deep  arch;  princeps  pollicis;  radialis  indicis;  diree 
palmar  interossei;  three  superior  (posterior)  communicating  (perforating); 
three  inferior  (anterior)  communicating  (perforating);  palmar  carpal  re- 
current. (2)  From  Ulnar; — anterior  interosseous;  anterior  ulnar  carpal; 
sujjerficial  palmar  arch;  four  palmar  digital;  deep  palmar  (communicating); 
three  palmar  interossei  (from  deep  arch,  common  to  radial  and  ulnar);  three 
superior  (posterior)  communicating  (perforating)  (also  common  to  radial); 
three  inferior  (anterior)  communicating  (perforating)  (also  common  to 
radial);  palmar  carpal  recurrent  (also  common  to  radial),  (b)  Dorsal 
supply: — (I)  From  Radial; — radial;  posterior  radial  carpal;  dorsalis  pollicis; 
dorsalis  indicis;  metacarpal  (first  dorsal  interosseous);  second  and  third 
dorsal  interosseous;  three  superior  (posterior)  communicating  (perforating); 
three  inferior  (anterior)  communicating  (perforating).  (2)  From  Ulnar; — 
posterior  ulnar  carpal;  metacarpal. 

Veins. — (a)  Superficial;— Dorsal  Venous  Plexus — from  which  arise  super- 
ficial radial  vein,  and  anterior  and  posterior  superficial  ulnar  veins; — Anterior 
Median  Plexus — from  whith  arise  sujierficial  median  vein,  (b)  Deep;  Two 
vcn-ae  comites  for  each  artery. 

Lymphatics. — Pass  up  the  forearm  from  the  lymphatic  palmar  arch, 
and  from  the  dorsal  plexus  of  lymjihatics. 

Nerves. — (a)  From  Median;— Median  and  following  branches;  outer 
and  inner  palmar  cutaneous;  muscular  branches;  five  digital  branches;  (b) 
From  Ulnar; — Ulnar  and  following  branches;  palmar  cutaneous;  dorsal 
cutaneous;  superficial  palmar  branch;  deep  palmar  branch,  (c)  From 
Radial;- — external  branch;  internal  branch. 
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Caqial  bones— two  subcutaneous  eminences  may  be  felt  upon  the  palmar 
of  the  hand  just  behw  the  wrist — the  outer  (just  beneath  the  radial 
aid  process)  due  to  the  luberosily  of  the  scaphoid  and  ridge  on  the  trape- 
(ihe  ridge  being  just  beneath  the  former) — the  inner,  due  to  the  pisiform 
bone  The  unciform  process  of  the  unciform  bes  below  and  slightly  internal 
to  the  pisiform.  No  other  carpal  bnncs  are  recognizable  on  the  palmar 
[  surface — and  only  the  cuneiform  on  the  dorsum. 

Metacarpal  bones — The  heads  of  the   metacarpals  form   ihc  knuckles. 
f  The  dorsal  surface  of  the  fifth,  and  the  heads  of  all  are  subcutaneous — all  the 
other  aspects  of  the  remainder  are  covered  by  muscles  or  lentlons.     The  base 
]  the  metacar|.»al  of  the  thumb  can  be  fell— and  the  sesamoid  bones  opposite 
metacaqx)- phalangeal  joint 

Skin-fokis   (creases)   of   the   hand — (a)    Superior   fold — begins   at   wrist, 
lecn  thenar  and  hypothenar  eminences,  and  runs  to  the  outer  border 
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of  the  hand  at  the  base  of  the  index-finger — and  is  formed  by  the  adduction 
of  the  thumb,  (b)  Middle  fold — begins  at  outer  border  of  hand  where  supe- 
rior fold  ends,  and  runs  inward  and  slightly  upward  and  ends  at  outer  limit 
of  hypothenar  eminence — and  is  formed  by  the  simultaneous  flexion  of  the 
metacarpo-phalangeal  joints  of  the  first  and  second  fingers — and  about 
corresponds,  opposite  the  third  metacarpal,  to  the  lower  portion  of  the  super- 
ficial palmar  arch,  (c)  Inferior  fold — begins  opposite  the  cleft  between 
the  index  and  middle  fingers  and  runs  almost  transversely  to  the  ulnar  margin 
of  the  hand,  crossing  the  lower  part  of  the  hypothenar  eminence — and  is 
formed  by  the  flexion  of  the  middle,  ring,  and  little  fingers.  It  crosses  the 
necks  of  the  three  inner  metacarpals,  and  approximately  indicates  the  upper 
limit  of  the  synovial  sheaths  of  the  flexor  tendons  of  the  three  outer  fingers. 
Midway  between  this  fold  and  the  free  margins  of  the  webs  are  the  meta- 
carpo-phalangeal joints. 

Line  of  carpometacarpal  joints — from  base  of  fifth  metacarpal,  to  carpo- 
metacarpal joint-line  of  thumb  (both  of  which  may  be  recognized).  The 
inner  portion  of  this  line  is  regular,  the  outer  portion  irregular. 

Line  of  metacarpo-phalangeal  joint-line — found  by  flexing  the  first 
phalanges  at  a  right  angle  with  the  metacarpals — and  then  prolonging  the 
mid-lateral  axis  of  the  metacarpals  forward — which  lines  will  pass  through 
the  center  of  the  joints. 

Free  edges  of  webs  of  fingers,  on  palmar  aspect,  are  about  2  cm.  (}  inch) 
below  the  metacarpo-phalangeal  joints. 

Muscles — The  muscles  of  the  thenar  (thumb)  eminence — and  those  of 
the  hypothenar  (little  finger)  eminence  are  recognizable,  and  also  the  ad- 
ductor transversus  pollicis.  The  lumbricals  form  soft  eminences  behind  the 
clefts  of  the  fingers — and  the  dorsal  interossci  form  similar  soft  eminences 
between  the  metacaq)als.  The  position  of  many  of  the  extensor  tendons 
can  be  recognized  by  both  sight  and  touch — and  some  of  the  flexor  tendons 
can  be  detected  by  touch  while  in  the  act  of  movement. 

\'esscls — the  superficial  palmar  arch  is  on  a  level  with  the  lower  border 
of  the  outstretched  thumb,  passing  down  from  the  wrist  on  the  outer  side 
of  the  pisiform.  The  deep  palmar  arch  lies  about  1.3  cm.  (^  inch)  nearer 
the  wrist,  crossing  the  shafts  of  the  second,  third,  and  fourth  metacarpals 
near  their  ba.ses. 


GENERAL    SURGICAL    CONSIDERATIONS    IN    AMPUTATIONS    ABOUT 

THE  HANDS. 

A  finger  may  be  removed  with  a  part,  or  the  whole,  of  its  metacarpal. 
In  the  middle  metacarpals,  the  removal  of  a  part,  where  pos.sible.  is  better 
than  a  disarticulation  at  the  carpo-metacaq)al  joint — as  the  end  of  the  bone 
is  not  apt  to  pet  into  the  way.  and  the  strength  of  the  hand  is  greater.  In 
the  case  of  the  thumb  and  little  finger,  however  (which  are  the  fingers  most 
frequently  removed,  because  most  exposed  to  injur)*),  it  is  best  to  remove  the 
entire  metacarpal — the  retention  of  a  part  of  the  outer  metacarpals  being 
of  little  value,  and  often  in  the  way — and  its  removal  not  weakening  the  hand 
as  much  as  the  loss  of  an  inner  one. 

If  hut  a  part  of  the  metacarpal  of  the  thumb  or  little  finger  be  removed, 
however,  the  remaining  i)ortion  should  be  beveled  obliquely  away  from  the 
position  of  most  pressure. 

The  metacarpals  should  l)e  divided  in  their  continuity  by  a  Gigli  saw 
It  is  easier,  but  less  surgical,  to  divide  them  with  bone-cutting  pliers. 
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Additional  advantages  in  amputating  a  finger  and  part  of  its  metacarpal, 
over  disarticulating  a  finger  and  all  of  its  metacarpal,  are  the  folJmving; — 
deep  palmar  arch  is  not  exposed;  synovial  sacs  of  flexor  tendons  may  escape, 
if  the  bone  be  divided  abo\'e  its  ceiiltr;  curjio-melacuryjiil  sj-novial  sacs  are 
not  opened;  and  tendons  attached  to  bases  of  metacarpals  arc  not  lost. 

Where,  in  disarticulating  at  the  carpo  metacarpal  articulation,  the  joint- 
Knic  is  not  easily  located  before  incising,  begin  the  incision  as  high  as  thought 
Id  be  the  articular  line,  and  then  verify  the  line  by  inserting  the  tip  of  the 
index-finger  into  the  wound,  while  the  opi>osite  hand  manipulates  the  special 
6nger  whose  metacarpal  forms  part  of  tiie  articulation. 

As  the  metacarpal  of  the  thumb  iind,  according  to  some,  of  the  little  finger 
do  not  communicate  with  the  large  synovial  sac  of  the  carpal  bones,  they 
can  be  removed  in  their  entirety  with  little  danger  of  infection— but,  in  un- 
clciin  cases,  the  removal  of  the  second,  thinl,  and  fourth  metacarpals  in  their 
continuity  is  preferable  to  a  disarticulation  at  the  carpo-melacarpal  line^ 
with  the  likelihoo<i  of  general  infection. 

The  synovial  sheaths  should  be  closed  with  gut-suture  when  cut.  But 
where  large  synovial  sheaths  and  extensive  articular  surfaces  are  opened  up, 
drainage  for  twenty-four  or  forty-eight  hours  is  indicated. 

In  partial  ampulalifins  of  the  hand,  the  tlexor  and  extensor  tendons  should 
be  cut  long  enough  to  be  sutured  into  the  wound,  so  as  to  retain  tlexion  and 
extension  of  the  stump. 

The  main  dangers  in  amputating  and  disarticulating  about  the  hand 
are  wounding  of  the  deep  palmar  arch  or  termination  of  the  radial,  and  in 
opening  the  synovial  sheath  of  the  palm  or  fingers. 

The  stump  should  be  dressed  upon  a  splint  which  will  immobilize  the 
wrist. 


AMPUTATION  OF  FINGERS.   IN  GENERAL,  WITH  PARTS  OF  THEIR 

METACARPALS, 

Methods. — Racket  Method — best  for  single  fingers,  in  general,  as  well  as 
for  thumb  and  little  finger;  and  also  for  two  or  three  rontinguous  inside 
fingers.  Equal  Dorsal  and  Palmar  Fla|)s— best  for  the  three  inner  fingers. 
Anterior  Ellipse  (sometimes  called  a  Short  Palmar  Flap) — best  for  all  the 
fijigcn^.  not  including  the  thumb. 

AMPUTATION  OF  A  FINGER.   IN  GENERAL,  WITH  PART  OF  ITS 

METACARPAL, 

BY  R  \CKF;T    MKTHOn. 

Description. — The  finger  is  removed  as  one  continuous  whole  at  the 
line  of  section  of  the  metacur])al. 

Position. — Same  as  for  amputation  through  hist  phalanx  (page  28,^). 

Landmarks. — Outline  of  dorsal  aspect  of  metacarpal;  carpometacarpal 
Joint;  webs  of  fingers. 

Incision. — Begins  over  dorsum  of  metacarpal,  a  short  distance  above 
the  fHjint  It  which  the  hone  is  to  i:»e  sawed — passes  thence  downward  over 
the  midtile  of  the  dt)rs:d  aspcri  until  the  neck  of  the  metacarpal  is  reached 
—  whence  the  median  line  diverges  into  t^vo  limbs,  each  limb  passing  down 
ihc  dt^rso -lateral  ai^jKJct  »>f  the  finger  to  just  below  the  junction  of  the  web  and 
ingrr — whence  each  limb  crosses  immediately  in  front  of  the  digito-palmar 
to  meet  in  the  center  of  the  palmar  aspect  of  the  finger  (Fig.  259,  L). 
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and  extensor  tendon?  mto  the  wound — and  suture  the  convex  palmar  flip 
to  the  cvncavo  dorsal  wound. 


DISARTICULATION    OF    FINGERS    AND    THUHB    AT    CARPOJKTA- 
CARPAL  ARTICULATION 

BV  PALMAR  FLAP. 

Description. — Same,  in  principle,  as  the  disarticulation  of  the  hand  ;t 
ihe  wrist  joint  v]uj:e  505^ — except  that  the  upper  limits  of  the  flap  Mtend 
only  to  the  ulnar  margin  oi  the  unriform-metacarpal  articulation,  on  tht 
one  siiio.  .»nd  the  radial  margin  of  the  trapezio-metacarpal  articulation,  go 
the  other  side    .ho  lower  limit  crossing  the  necks  of  the  metacarpals. 


Sl'RGICU.  ANATOBIY  OF  THE  WRIST-JOINT. 

Bones.     K.u:;;;>:  ;:!:ia;  nr^i  row  of  carpal  bones  (scaphoid,  semilunar, 
cunoifi^rm.  pi>: .'oriv. ' . 

Ligaments.     Ar.Tcrfor    rar.io  caipal;    ]X)sterior    radio-carpal;    extenial 
lator.d.  iniorv.al  l.iior.ii:  ar.ii  >ynovial  membrane. 

Movements.  I'loxior.; -accomplished  by  flexor  carpi  radialis;  flexor 
carpi  Tih'ar-N;  :vi!:v...riv  K>ngu>.  Extension; — by  extensor  car|ii  radiafo 
lon»;ior.  ov'.ov.vv^:  c.ir*.v;  r.iviiaMs  brevior:  extensor  carpi  ulnaris.  Adduction:— 
b\  ilo\vM  vatp:  i:l:\i::x.  i'\:i:.>*t  carjii  ulnaris.  Abduction; — by  extensor  osis 
moiavaivi  ';V\'.:vi>.  c\:c".>,'ni^«.  ^revior  et  longior  poUicis;  cxtensores  carpi 
radialiN  Kv\i:.'*r  c:  l^ri-\..r;  ;-t\or  c;irju  radialis. 

Muscles  And  Tendons  in  Neighborhood  of  Wrist-joint.— (a)  Ant^ 
riorb  ,  :'.c\o:  ...:■.:  !,.,;;,i;i>:  ".viInMris  lonnjus;  flexor  carpi  ulnaris;  flexor 
>\:Min'.i-.  .'.  !;•.:.»•. ;.".  :\  \  r  vr.  ;i::h:i:>  dicitorum:  flexor  longus  pollicis.  (b) 
l\Mor'.«v!\ .  cN'.i'v,  :,x  ,..7.  ■;  r,..;i.il:>  lonpior  el  brevior;  extensor  communis 
dvc.'.»"-'.::v..  o\:i>.v:  -.'.  .  -.  c\:t:-.>«T  minimi  digiti:  extensor  carpi  ulnaris.  fci 
K.i«:'..:!  \«.;vv:  -;.■...:  •  !.:;;.>:  oxionst^r  o>sis  melacaqji  |K)llicis;  e.xtensor 
I '.i\>  .•.^•.  ■"    ■  -.i  V  .\..     -s  y.  V  >:  c\:i:':><^r  Kmi^us  (secundi  internodii)  polliciN 

Arteries  in  NeijihbvThood  of  Wrist- joint.— Radial,  with  its  anterior 

^..:. ....  -.••.v: V  \,  :.v    ...  v:i7\  r  c.:r.».d  and  metacarpal  (first  dorsal  inter- 

v^^-i.  ;.«.  I  ■•'..:.  w  :  ■.  s  ..  :ir-..  r  cshmI.  ]^>sterior  carpal,  cari)al  branch 
«:..■;»:  . -.  ■ -.i:. -v,«.  ,  ..  .n -.ir.- :ir:r.::;.iiion  of  anterior  interosseous.  Caqwl 
re. ;.::;-:  :-..-,  ^  -.  -  .  ,.;    ..-/- 

Veins  in  Neij^hborhoc^d  ot  Wrist-joint.— .^Superficial — anterior  ulnar: 

•  -.v:        ..     .:    ..'. ■■  ...  T\^^->_•w^,  vcnre  comiies  accompany  each 

^':  :"":c  .■:\'\o  .  ::;•    » - 

Nerves   in  Neighborhood  of  Wiist-joint. — >u|>erficial — anterior  and 

iv-tvT-    ■:....-  .■     ■•..-,  ..\„:.."i-.-.:>;  ar.:erior  and   p<\<;terior  branche> 

■:;■...  V ...    i    .  <.         •  .  •  , .  ..:"i-,  .:>  br.-r.ch  of  meiiian;  |>almar  cutaneous 

*  '  \     .-  .:..::/.-.  v"*:  ulr-.-r  communicating  with  anterior 

■"  -  ..-...;    ..-    -"ix  •.;;".: ".v  ..:.j<-r.i:  dorsal  cutanet)us  branch 

■    -     -•  •  v^  ..-   .:.."/:     :  r.:.:i.i!:   dorsal   division    of    radial. 

I*i-i'        ■';•....■■    ..   ..:  .  :.:■".■■..:.."  .  ;    :':^;^.•■s^4^ou>. 


Sl'RFACE    FORM    AN?*    LANT^5L\RKS   OF   THE   WRIST-JOINT. 

\"    -  :"\      "  -:    .  ■ :    -    ■    ..  '.t\c'.  wiih  the  a]^x  of  the  styloid 

•^-"'       -   i   .  s  •    -  ::■;  Ni .        : -.1  ;.::•/..     To  find  the  joint-line  «tf 


SURGICAL  CONSIDERATIONS  IN  DISARTICULATING  AT 


the  wrist,  draw  a  straight  line  connecting  the  radial  and  ulnar  styloid  processes 
— ihcn  draw  a  cuned  h'ne  between  ihe  siimc  points,  with  the  highest  part  of 
the  ctmvexity  i.;^  cm.  (^  inch)  above  the  straight  line^ — thi-^^  curved  line  will 
represent  the  dome-shaped  articular  line.  The  ulnar  styloid  process  is  more 
distinct  in  pronation—lhat  of  ratlial  in  supination. 

Two  or  three  skin-folds  generally  cross  the  palmar  surface  of  the  wrist 
lransversely~the  lowe.^t  fairly  represents  ihe  upjier  border  of  the  anterior 
annular  ligament— and  is  about  1.3  to  2  cm.  (|  to  J  inch)  below  the  arch 
of  the  wrist- joint. 

All  the  muscles  mentioned  above  under  Surgical  Anatomy  can  generally 
be  felt  and  recognized  about  the  wrist  joint — except  the  flexor  profundus 
digit»^rum  and  tlexor  longus  pnllicis,  of  the  anterior  group;  the  extensor 
carpi  ulnaris,  of  the  posterior  group;  and  the  supinator  longus,  of  the  radial 
group 

Bony  prominences  of  ihe  tubercle  of  the  scaphoid  and  ritlge  of  the  lnij)e- 
zium  are  generally  to  be  felt  on  the  anicrior  aspect  of  the  radial  sitle  of  the 
wrist — and  those  of  the  pisiform  and  unciform  process  of  the  unciform,  on 
the  ulnar  side. 

The  lower  end  of  the  diaphysis  of  the  ulna  just  comes  to  the  radio-ulnar 
jo-nt.  The  lower  end  of  the  diaphysis  of  the  radius  comes  within  the  synovial 
membrane- 

The  tendon  of  the  extensor  longus  (secundi  interncwiii)  i>olHcis  marks 
the  center  of  the  lower  end  of  the  radius — and  indicates  the  intenal  between 
the  .staphoid  and  semilunar. 

The  ulnar  artery,  with  the  ulnar  nerve  to  the  ulnar  side,  lies  on  the  anterior 
annular  ligament,  to  the  radial  side  of  the  pisiform  and  to  the  ulnar  side  of 
the  hcxik  of  the  unciform  (in  the  groove  between  them).  The  deep  branch 
of  the  ulnar  arterv*  arises  directly  below  the  pisiform. 

The  radial  artery  passes  under  the  extensor  tendons  of  the  thumb,  uj'on 
the  external  lateral  ligament,  wintling  over  the  outer  side  of  the  caqius  from 
a  point  just  l»cl"»w  and  internal  to  the  stylnid  process  oi  the  radius  lo  the 
base  of  the  lirst  interosseous  space. 

The  sujK-rfirial  palmar  arch  is  on  a  line  with  the  lower  liorder  of  the 
thlrelched  thumb  -and  the  deep  arch  is  1.3  cm.  (J  inch)  higher. 


GENERAL  SURGICAL  CONSIDERATIONS  IN  DISARTICULATING  AT  THE 

WRIST-JOINT. 

Disarticulation  ill  the  wrist  joint  is  preferable  to  amputation  through 
the  forearm,  as  pronation  and  supination  are  usually  retained,  and  the  stump 
b  bt'iter  adaptetl  to  an  artitkial  limb. 

Avoid  injuring  the  radioulnar  articulation — which  is  arljacent  to,  but 
rK>t  a  part  of,  the  wrist  joint. 

The  styloid  pntces-ses  of  the  radius  ant!  u!na  should  r«iI  be  removed, 
dtpectally  (hat  of  the  radius,  owing  to  the  attachment  of  the  sujnnator  longus. 

Disarticulation  of  the  joint  is  more  easily  done  from  the  dorsum. 

The  pisiform  bone  is  often  unconsciously  removed  with  the  thip,  and  it 
is  <  if  to  s*i  remove  it  and  subse<]uently  to  dissert  it  out, 

i  cohering  for  the  joint  is  from  the  palm,  but  the  nature  of  the 
t»';  r  which  the  operation  is  done  will  generally  determine   from 

wit  '  t  the  covering  tan  be  gotten.     Care  must  be  e.xercised  lo  ct>ver 
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care  in  the  palmar  region.  The  ligaments  of  the  intermetacarpal  joints 
and  carpo-metacarpal  joints  are  di\'ided  by  carefully  thrusting  a  knife  between 
the  sides  of  the  bases  of  the  metacarpals  and  between  the  metacarpab  and 
the  carpal  bones,  working  from  the  dorsum  of  the  hand.  The  disarticulation 
is  a^mpleted  by  forcibly  turning  back  the  finger  upon  the  dorsum  of  the 
hand.  a>mpleiing.  with  the  knife,  the  division  of  any  undivided  ligaments, 
in<erti^>n5  of  tendons,  or  pvilmar  structures.  The  syno\ial  sheaths  of  the 
tWxvvr  tendvHis  shvuild  be  sutured  with  catgut,  if  f)ossible.  Tie  the  two  digital 
art«ws^anvi  suture  the  wound  in  a  single  median  line  upx)n  its  dorsal  aspect. 


DISARTICULATION  OF  INDEX-FINGER  WITH  ITS  BIETACARPAL 

BY  RACKET    INCISION. 

Description. — The  steps  of  this  operation  are  practically  the  same  as 
tor  the  o.>rres^xinding  op)eration  upon  an  inner  finger.  The  incision  is  in 
the  mid  dorsal  line.  The  addition  of  a  short  transverse  incision  at  a  right 
ui\i;le  to  the  upper  end  of  the  queue  is  especially  ad\isable  here,  owing  to 
the  width  of  the  base  of  the  second  metacarpal.  The  outer  (radial)  of  the 
diverging  limbs  below  should  follow  the  dorsal  aspect  a  little  further  down 
before  sweeping  over  the  lateral  aspect  than  does  the  inner  (ulnar)  limb,  in 
order  to  bring  the  scar  more  out  of  the  way  of  pressure.  The  index  shoidd 
t>e  exientled  and  abducted  in  clearing  and  disarticulating.  Tie  the  digital, 
radialis  indicis,  and  dorsahs  indicis  arteries — and  suture  the  wound  in  a  ver- 
tical dorsal  line. 


DISARTICULATION    OF    LITTLE    FINGER    WITH    ITS    BIETACARPAL 

BY  RACKET  INCISION. 

Description. — The  steps  of  the  operation  are  essentially  similar  to  those 
for  the  removal  of  an  inner  finger  with  its  metacarpal  by  the  racket  incision. 
It  is  better  to  place  the  incision  in  the  mid-dorsal  a5p>ect  than  toward  the 
inner  (ulnar)  side  of  the  metacarpal,  as  objects  less  easily  press  such  a  scar. 
.■\t  the  upper  extremity  of  the  queue  a  short  transverse  incision  may  be  added, 
not  crossing  the  upper  end  of  the  queue  (as  in  the  case  of  the  inner  fingers), 
but  running  from  the  upper  end  of  the  queue  at  a  right  angle  toward  the 
ulnar  as})cct  of  the  hand,  over  the  carpometacarpal  joint — to  allow  of  readier 
disarticulation.  The  inner  (ulnar)  of  the  diverging  limbs  below  should 
follow  the  dorsal  aspect  a  little  further  down  before  sweeping  over  the  lateral 
border  than  does  the  outer  (radial)  limb — in  order  to  bring  the  scar  more 
out  of  the  way  of  pressure.  The  little  finger  should  be  extended  and  ab- 
ducted (from  the  median  line  of  the  hand)  in  clearing  and  disarticulation. 
Carefully  close  the  large  syncnial  sac  of  the  little  finger,  if  opened.  Preserve 
the  hypothcnar  muscles  as  far  as  possible  and  suture  into  the  wound.  Suture 
the  wound  in  a  single  dorsal  line  (Fig.  259,  J). 


DISARTICULATION  OF  THUMB  WITH  ITS  METACARPAL 

BV  RACKET    INCISION. 

Description. — Removal  of  the  thumb,  together  with  its  metacarpal,  at 
the  carpometacarpal  joint. 

Position. — Same  as  for  the  fingers,  except  that  the  hand  is  held  midway 
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Landmarks. — Outline  of  the  dorsal  aspect  of  the  metacarpal,  and  the 
carpo-metacarpal  joint. 

Incision. — Begins  just  above  the  carpometacarpal  joint-Hne,  in  the 
mid-dorsal  aspect  of  the  metacarpal — passing  into  the  "snuff-box,"  if  at  all, 
with  great  care  and,  at  first,  very  superficially,  on  account  of  the  radial  artery. 
The  incision  then  passes  down  the  center  of  the  dorsum  of  the  thumb  to  the 
neck  of  the  metacarpal — and  here  divides  into  the  two  limbs  of  an  oval, 
which  part  to  encircle  the  head  of  the  metacarpal,  crossing  the  palmar  aspect 
of  the  thumb  on  a  level  with  the  free  edge  of  the  web — the  outer  (radial)  of  the 
diverging  limbs  following  the  dorsal  aspect  a  little  further  down  before  sweep- 
ing over  the  lateral  aspect  than  does  the  inner  (ulnar)  limb  (Fig.  259,  N). 

Operation. — This  incision  is  deepened  on  the  line  of  the  retracted  skin 
and  fascia.  The  extensor  tendons  of  the  first  and  second  phalanges  are 
cut  as  long  as  possible,  so  as  to  be  sutured  into  the  wound.  The  dorsum 
and  sides  of  the  metacarpal  are  cleared  of  soft  parts,  hugging  the  bone.  The 
thumb  is  extended  and  abducted  and  the  muscles  attached  to  the  base  of 
the  first  phalanx  are  divided  near  the  sesamoid  bones,  preserving  the  thenar 
muscles  as  far  as  possible.  The  palmar  aspect  of  the  metacarpal  is  cleared 
while  an  assistant  rotates  the  thumb  from  side  to  side,  working  as  near  the 
bone  as  possible.  The  flexor  longus  pollicis  tendon  is  divided  low  down,  so 
that  it  may  be  sutured  into  the  wound.  Disarticulation  is  accomplished 
by  severing  the  binding  ligaments  and  the  extensor  ossis  mctacarpi  pollicis, 
while  the  thumb  is  fle.xed  into  the  palm— opening  the  joint  from  the  dorsum, 
the  thumb  being  then  rotated  in  different  directions  to  complete  the  dis- 
articulation. Suture  the  sheath  of  the  flexor  tendon.  Tie  the  arteria  princeps 
pollicis,  or  its  two  branches,  and  the  dorsalis  j)ollicis.  Quilt  the  muscles, 
suturing  the  flexor,  extensor,  and  thenar  tendons  and  muscles  into  the  wound. 
The  cicatrix  will  run  in  a  dorsal  median  line. 


DISARTICULATION   OF   TWO   CONTIGUOUS   INSIDE   FINGERS   WITH 
THEIR  METACARPALS 

BY   KACKKT    I.NCISION. 

Description. — The  operation  is  the  same,  in  principle,  as  that  for  the 
removal  of  a  single  finger  and  its  metacarpal.  A  vertical  incision  begins 
just  above  the  carpo-metacar])al  joint-line  and  between  the  bases  of  the  two 
contiguous  metacarpals — passes  down  the  back  of  the  hand  midway  between 
the  two  metacary)als  for  about  one  half  of  their  lenj^th — then  divides  into 
the  two  limbs  of  an  oval,  or  racket— the  radial  limb  passing  to  the  radial  side 
of  the  outer  of  the  two  fingers  to  be  removed — the  ulnar  limb  to  the  ulnar 
side  of  the  inner  of  the  two  finders  to  be  removed — to  the  junction  of  the 
fingers  and  webs — thence  both  limbs  <  ross  and  meet  beneath  the  fingers 
in  the  digito-palmar  crease.  The  incision  is  deepened— the  metacarpals 
cleared — the  tendons  cut  long — disarticulation  a(com|)lished — and  the  opera- 
tion completed  just  as  in  the  disarticulation  of  a  single  fini,'er  and  its  meta- 
carpal. The  flexor  and  exlenM>r  tendon.>  are  to  be  sutured  into  the  wound. 
(Fig.  259,  M.) 

DISARTICULATION  OF  THREE  INSIDE  FINGERS  WITH  THEIR  META- 
CARPALS 

BV  K.ACk'ET    INCISIDN. 

Description. — Same,   in   the   main,   as   the   disarticulation   of   any   two 
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below  the  radial  styloid  process  and  is  directed  downward  along  the  radial 
border  of  the  index.  Ulnar  limb  of  the  U  begins  1.3  cm.  (J  inch)  below  the 
ulnar  styloid  process  and  is  directed  downward  along  the  ulnar  border  of 
the  little  finger.  These  limbs  are  bluntly  rounded  at  their  lower  ends  and 
pass  transversely  toward  each  other  so  as  to  meet  just  above  the  center  of 
the  metacarpus.  Dorsal  incision — crosses  the  carpus  in  a  straight  line,  or, 
better,  with  slightly  downward  convexity,  between  the  two  upper  ends  of  the 
palmar  incision  (Fig.  261,  B), 

Operation. — With  the  hand  in  supination  and  extension,  the  palmar 
incision  is  deepened  to  the  flexor  tendons,  the  thenar  and  hypothenar  muscles 
being  cut  through  to  that  extent — and  the  palmar  flap  then  dissected  up  to 
the  joint-line,  raising  the  flap  from  the  bony  prominences  in  the  palm.  With 
the  hand  now  in  pronation  and  the  skin  of  the  wrist  drawn  upward,  the  dorsal 
incision  is  deepened  and  the  integuments  dissected  up  to  the  joint-line,  when 
the  extensor  tendons,  posterior  ligament,  and  lateral  ligaments  are  severed 
and  disarticulation  accomplished.  The  flexor  tendons  and  surrounding  tis- 
sues on  the  palmar  surface  are  now  severed,  while  on  the  stretch,  by  di\idinp 
the  anterior  ligament  from  within  the  disarticulated  joint  and  then  cutting 
the  flexor  tendons  from  the  dorsal  toward  the  palmar  aspect,  on  a  line  with 
the  retracted  palmar  flap.  The  same  arteries  are  to  be  tied  as  in  the  elliptical 
method,  the  deep  arch  and  loops  of  the  superficial  arch  coming  away  with 
the  hand. 


DISARTICULATION  AT  THE  WRIST- JOINT 

BY  EXTERNAL  LATKRAL,  OR  RADIAL  FLAP  —  Dl'BRl'F.IL'S  METHOD. 

Description. — A  saddle-shaped  flap  of  skin  and  muscles  is  raised  from 
the  metacarpal  region  of  the  thumb,  and  approximated  to  the  disarticulated 
ends  of  the  radius  and  ulna. 

Position. — As  in  disarticulation  by  the  elliptical  method  (page  304). 

Landmarks. — Wrist-joint;  first  metacarpal. 

Incision. — Flap-incision — begins  on  back  of  wrist,  about  6  mm.  (\  inch) 
below  the  wrist -joint  line,  and  at  the  junction  of  the  outer  and  middle  thirds 
of  that  line — passes  thence  downward  upon  the  dorsal  aspect  of  the  thumb- 
thence  rounds  outward  to  cross  the  first  metacarpal  transversely  about  its 
middle  (remaining,  up  to  the  point  of  rounding  outward,  as  far  from  the 
outer  border  of  the  haml  as  at  the  beginning).  The  incision  now  passes 
upward  correspondingly  on  the  inner  aspect  of  the  thumb,  following  the 
inner  part  of  the  thenar  eminence  to  a  point  about  6  mm.  {\  inch)  below  the 
wrist-joint  line,  at  the  junction  of  the  outer  and  middle  thirds  of  that  line 
on  the  palmar  surface.  Disarticulating-incision — the  two  upper  ends  of  this 
flap  are  connected  by  a  transverse  incision  passing  directly  around  the  inner 
aspect  of  the  wrist-joint  (Fig,  259,  P,  P). 

Operation. — The  thenar  incision,  forming  the  flap,  is  deepened — the 
soft  parts  are  dissected  from  the  metacarpal,  and  as  much  of  the  thenar 
muscles  as  possible  is  taken.  The  soft  parts  upon  the  inner  aspect  of  the 
wrist  are  divided  to  the  bone  by  the  circular  incision  on  a  level  with  the  base 
of  the  flap.  Disarticulation  is  accomplished  from  the  dorsal  and  inner 
aspect,  toward  the  palmar  and  outer.  The  following  arteries  are  to  be  tied: 
superficial  and  deep  palmar  arches,  dorsalis  and  radialis  indicis  and  ulnar. 
The  tendons  and  nerves  are  treated  as  in  the  preceding  operations  upon  the 
wrist.     The  external  or  thenar  flap  is  now  brought  transversely  across  the 
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articular  ends  of  the  radius  and  ulna,  and  sutured  ht  ihe  circularly  divided 
parts. 

SURGICAL  ANATOMY  OF  THE  FOREARM. 

Bones, — Radius;  ulna. 

Articulations  and  Ligaments. — (a)  Superior  Radioulnar  Aniculaiion; 
— orbicular  ligamenl;  synuvial  membrane,     (b)  Mitldlc  Radio  ulnar  Articu- 
tlation; — oblique    (nmnd)    ligamenl;    inlcrassenus    membrane,      (c)    Inferior 
iRadio-ulnar   Aniculaiion ;^ — aiUerior    radio  ulnar   ligament;   posterior   radio- 
lulnar    ligament;   interariicular    (triangular)    fibro-cartilajjie;   synovial    mem- 
nine.     (d)  Klbow-joinl  (pa<^e  312).     (e)  Wrist  joint  (page  302). 
r  Muscles  of   the  Forearm. — (a)  Anterior  radio-ubiar   region  :—{i) 
re  Superficial  Muscles.; — pronator  radii  teres;  ilexor  carja  radialis;  palmaris 
ongus;  flexor  carpi  uinaris;  ilexor  .^ubli mis  digilorum.     (3)  Deeper  Sluscles; 
-flexor  profundus  digitorum;  Ilexor  longus  pollicis;  pronator  quadralus. 
|(b)   Radial  region: — supinator  longus;  extensor  carpi  radialis  longior;  ex- 
tensor  caq>i    radialis   brevior.     (cj  Posterior   radio-ulnar   region:— (i) 
jMorr  Superficial  Muscles; — extensor  communis  digitorum;  extensor  minimi 
idigiti;  extensor  carpi  uinaris;  anconeus.     (2)    Deeper  .Mu-des; — supinator 
[brevis;  extensor  ossis  metacar[>i  pollicis;   extensor  brevfs  fprimi   intemodii) 
poilicis;  extensor  longus  (sccundi  inlernodii)  pollicis;  extensor  indicis. 

Arteries  of  the  Forearm.— Radial,   with   radial   recurrent;  muscular; 

Lantcrior  carj^ai;  superficialis  voire;  poi^terior  carpal  branches.     L'Inar,  with 

anterior  ulnar  recurrent;  posterior  ulnar  recurrent;  common  interosseous; 

anterior    interosseous;    posterior    interosseous;    muscular;    anterior    carpal; 

posterior  carj)al  branches. 

Veins    of    Forearm. — ^Superficial — mcflian;    median    cephalic;    median 
LbasiUc;  deep   median;  radial  cephalic;   cephalic;   anterior  ulnar;   posterior 
(ulnar;  common  ulnar;  basilic.     Deep — two  ven;e  oomiles  accompanying  each 
above  arteries. 

,  llerves  of  Forearm. — Superficial; — musculiKutaneous;  intern;d  cutane- 

;  external  cutaneous  branch  of  musculospiral;  cutaneous  branch  of  ulnar; 

il  cutaneous  branch  of  ulnar;  cutaneous  branches  of  radial.     Deep; — 

lulnar  and  its  muscular  branches;  median  and  its  muscular  branches;  muscular 

[irhes  of  must ulospiral;  radial  branch  of  musculospiral;  jxjstcrior  tnter- 

Qus  branch  of  musculospiral. 


SURFACE  FORM  AND  LANDMARKS  OF  THE  FOREARM. 

Olecranon  and  posterior  border  of  ufiper  part  tif  ulna  are  subcutaneous 

— and  the  entire  shaft  is  to  be  felt  down  to  the  styloid  process,  passing  from 

itT  i»f  the  forearm  above  to  the  ulnar  side  of  the  wrist  below,  and  lying 

the  tlexor  and  extensor  c<tri»i  uinaris.     The  ulnar  styloid  process  is 

bc»t  felt  ^ilh  the  forearm  midway  between  flexion  and  extension,  being  con 

^ttnamis  with  the  pcisterior  subcutaneous  border  of  the  bone. 

Head  of  the  radius  is  felt  just  l^elow  and  a  little  in  front  of  the  posteri<ir 

ice  of  the  external  condyle,  revolving  in  the  orbicular  ligamenl  ami  lesser 

DUMJ  cavity— marked  by  a  dimple  in  the  skin  posteriorly*  best  seen  when 

is  exlcnde<l.     The  lower  half  of  the  radius  can  be  outlined,  though 

Jtaneous — the  outer  aspect  of  the  hmer  jKirt  alone  being  subcularveous, 

raiding  in  the  radial  styloid  process.    The  radius  is  deeply  covered  abo\e 
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and  superficially  covered  below.  Opposite  a  point  in  the  forearm  where 
one  bone  is  most  slender,  the  opposite  bone  is  most  substantial — both  being 
about  equal  in  the  middle.  The  radius  and  ulna  are  everywhere  nearer  the 
posterior  than  anterior  aspect  of  the  forearm,  and  increasingly  so  above. 
They  are  nearest  each  other  in  complete  pronation  and  furthest  in  complete 
supination. 

Flexor  and  pronator  muscles  form  the  muscular  elevation  upon  the  inner 
side  of  the  elbow  and  forearm— the  extensor  and  supinator  muscles  forming 
a  corresponding  elevation  upon  the  outer  and  posterior  side  of  the  elbow 
and  forearm.  These  two  groups  diverge  above  toward  the  condyles  of  the 
humerus  and  converge  below  toward  the  center  of  the  forearm — the  supinator 
longus  forming  the  outer  boundary  and  the  pronator  radii  teres  the  inner 
boundary  of  the  triangular  space  at  the  bend  of  the  elbow.  Of  the  muscles 
of  the  internal  group,  the  pronator  radii  teres,  flexor  carpi  radialis,  palmaris 
longus,  flexor  carpi  ulnaris,  alone  influence  surface  form,  the  remainder  being 
unrecognizable.  The  external  group  of  muscles  divides  into  two  longitudinal 
eminences,  diverging  from  each  other,  with  a  triangular  inten-al  between 
them: — the  outer,  consisting  of  the  supinator  longus,  extensor  carpi  radialis 
longior  and  brevis,  descending  from  the  outer  condyloid  ridge  toward  the 
radial  styloid  j)rocess; — the  other,  more  posterior,  consisting  of  the  extensor 
communis  digitorum,  extensor  minimi  digiti,  extensor  carpi  ulnaris,  descend- 
ing from  the  external  condyle,  separated  above  from  the  anconeus  by  a  furrow, 
and  below  from  the  pronator-flexor  mass  by  the  ulnar  furrow.  In  the  tri- 
angular interval  between  these  two  groups  the  extensor  ossis  metacarpi 
poUicis,  extensor  bre\  is  poUicis,  extensor  longus  pollicis,  and  extensor  indicis 
pass  downward.  The  anconeus  forms  a  slight  prominence  external  to  the 
subcutaneous  j)osteri()r  surface  of  the  olecranon. 

In  the  muscular,  the  transverse  is  much  greater  than  the  antero-posterior 
diameter  of  the  forearm — ami  the  downward  tapering  is  marked.  In  the 
non-muscular,  the  forearm  is  more  rounded  and  the  tapering  is  less.  Above, 
the  muscles  are  found  chiefly  at  the  sides  and  in  front; — below,  more  equally 
along  the  anterior  and  posterior  aspects — hence  flap  amputations  are 
more  adapted  to  the  upper  and  circular  amputations  to  the  lower  part  of 
the  forearm. 

The  three  chief  pronators  of  the  forearm  are,  the  pronator  radii  teres. 
pronator  (juadratus,  and  flexor  carj)i  radialis.  The  three  chief  supinators 
are,  the  supinator  longus,  supinator  brevis,  and  biceps. 


GENERAL    SURGICAL    CONSIDERATIONS    IN    AMPUTATIONS  ABOUT 

THE  FOREARM. 

For  the  purposes  of  amputation,  the  forearm  may  be  divided  into  two 
natural  regions,  a  lower  one-third  and  an  upper  two-thirds — the  former 
being  ihararlerizcd  by  an  almost  even  contour  of  similar  dimensions  through- 
out— tiie  latter,  esi)ecial]y  in  the  muscular,  by  its  rapidly  increasing  measure- 
ments up  to  from  2.5  to  5  cm.  (i  to  2  inches)  below  the  elbow,  and  with  a 
slight  dcirease  thence  to  the  elbow-joint.  Therefore,  on  this  account,  and 
because  of  the  grouj)ing  of  the  muscles,  amputation-methods  are  described 
as  ap})lical)]e  to  ''the  lower  third"  and  "the  upper  two-thinls."  (In  this 
connection,  see  the  last  paragraph  from  the  bottom,  in  the  alK>ve  section.) 

The  general  type  of  amputation  most  suitable  for  the  lower  third  of  the 
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is  the  circular  method — and  the  general  type  most  suitable  for  the 
U{>per  two-thirds  is  the  flap  method. 

Saving  of  the  smallest  part  of  the  forearm,  with  its  movement,  is  preferable 
to  disarticulation  at  the  elbow. 

If  possible,  the  bones  should  be  sawed  bcinw  the  insertion  of  the  pronator 
radii  teres,  othenvise  the  radius  will  become  supinated  and  rotatory  move- 
meats  lost- 
Owing  to  the  tendency  of  the  bones  to  project  tlirough  the  angles  of  the 
flaps,  the  flaps  at  their  bases  and  their  lower  ends  should  l)e  made  fully  long. 
In  cutting  by  transfixion  the  interosseous  membrane  is  apt  ti>  be  pierced. 
.\  terminal  cicatrix  is  here  desirable,  as  best  ada|>led  to  an  arlilkial  limb. 
The  stump  should  be  dressed  with  the  forearm  midway  between  pronation 
and  supination,  and  the  elbow  steadied  by  a  right-angled  sjilint. 


»B  AMPUTATION  OF  THE  FOREARM,  IN  GENERAL. 

Best  Methods.— Modified  Circular— 
for  the  lower  third.  Kqual  Anterior  and 
Posterior  Flaps  —for  the  up(>er  two-thirds. 

■  Other  Methods.— Long  Anterior  Flap 
— where  the  posterior  tissues  are  defi- 
cient. Long  Posterior  Flap — where  the 
Anterior  tissues  are  deficient.  Long  An- 
terior and  Short  Posterior  Flap.  Rcc 
langular  Flaps  (Teale's  metho<J).  E.v- 
lemal  Lateral  Flap — wliere  the  internal 
ti^ii^ucs  are  deticient.  Equilateral  Skin- 
&ip&.     Circular  Skin-flap.     Circular. 


ATION  OF  LOWER  THIRD  OF 
FOREARM 

BY  MOUIMtl)  CIKCIKAK  MRTHOD. 

Description.— 'Two  short  flaps  of 
skin  and  fascia  are  turned  back  and 
the  muscles  arc  then  circularly  divided  at 
th«  Ic^'cl  of  the  retracted  skin  and  fascia 
flaps. 

Position. — Patient  supine,  near  edge 
of  table,  with  upper  limb  abducted  to  a 
right  iingle — an<l  held  by  an  assistant  in 
supination  <iuring  anterior  incisions,  and 
in  pronation,  or  vertically,  during  pos- 
trrior  incisions.  Surgeon  to  outer  side  of 
right  limbs  and  inner  side  of  left. 

Landmarks.— Saw-line. 

Incision. — The  total  covering  is  to  be 
i^  diameters  of  the  forearm  at  the  saw- 

Une.  The  anterior  and  [insterior  aspects  will  each  furnish  ihree-fourths 
of  a  diameter.  One-half  of  this  Ihree-fourths  diameter  length  will  be  of 
•leifi  and  fascia  alone,  on  each  side — the  remaining  half  of  skin,  fascia, 


Fig.  a6a. — Amm.ttations  Tiinot'cii 
FoRBAKM  AM>  AT  F.i-now  :— A,  TtirouKh 
lower  pari  of  (orcartti,  by  nitxliftcd  tifcti- 
lar.  B.  Thrmunh  up|RM  forearm,  by  **iuftl 
iititcriol  and  ixi-^tci  r<ir  (liips  ,  <'.  At  vltufW- 
JDJnl.  bv  loiiji*  :ititt:ri>-iiiternt(l  and  short 
posleroexiemal  flaps. 
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the  prominent  radial  styloid  process.  In  approximating  the  thick  palmar 
to  the  thin  dorsal  skin,  the  sutures  are  to  be  securely  tied  and  left  amply  long. 
Drainage  is  indicated  for  twenty-four  or  thirty-six  hours.  The  stump  should 
be  placed  upon  a  splint  which  will  steady  the  part  and  prevent  pronation 
and  supination,  in  a  position  midway  between  pronation  and  supination. 

The  lower  epiphyses  of  the  radius  and  ulna  join  the  bones  about  the 
twentieth  year. 

DISARTICULATION  AT  THE  WRIST- JOINT,  IN  GENERAL. 

Best  Methods. — Anterior  Ellipse;  Palmar  Flap;  External  lateral,  or 
radial,  Flap  (Dubrueil's  Method). 

Other  Methods. — Modified  Circular;  Circular;  Equal  Palmar  and 
Dorsal  Flaps;  Dorsal  Flap. 

Comment. — Anterior  ellipse  method  forms  the  best  covering,  and  amounts 
to  a  palmar  flap.  Palmar  flap — rather  bulky  and  unyielding  and  less  ad- 
justable. External  flap — a  good  substantial  covering,  and  especially  adapted 
to  cases  in  which  the  palmar  covering  is  not  available.  Circular  method — 
forms  a  scanty  covering.  Dor.sal  flap — warrantable  when  the  palmar  and 
external  coverings  are  unavailable,  but  consists  only  of  skin  and  tendons. 


DISARTICULATION  AT  THE  WRIST-JOINT 

BY  ANTERIOR  P:LLIPSE. 

Description. — The  covering  raised  is,  practically,  an  anterior  flap.  The 
idea  of  the  ellipse  is  appreciated  after  marking  the  outline,  as  given  below, 
and  then  viewing  it  from  the  radial  or  ulnar  aspect  of  the  hand. 

Position. — Patient  on  back,  forearm  abducted  horizontally;  hand  pro- 
nated  or  supinated,  as  indicated  by  the  stage  of  the  operation.  Surgeon  sits 
or  stands,  facing  the  patient's  hand.  An  assistant  steadies  the  limb  from 
above,  and  holds  the  parts  out  of  the  way. 

Landmarks. — Line  of  the  wrist-joint;  pi.siform;  base  of  fifth  metacarpal; 
carpo-metacarpal  joint  of  the  thumb. 

Incision. — Highest  point  of  the  ellipse  is  upon  the  dorsum,  1.3  cm.  (^ 
inch)  below  the  line  of  the  wrist-joint,  and  on  a  line  with  the  middle  finger. 
Lowest  point  of  the  ellipse  is  upon  the  palm,  6.3  cm.  (2^  inches)  below  the 
line  of  the  wrist-joint,  and  on  a  line  with  the  middle  finger.  The  inner 
portion  of  the  ellipse  crosses  the  ulnar  border  of  the  hand  between  the  pisiform 
bone  and  base  of  the  fifth  metacar|)al.  The  outer  portion  of  the  ellipse 
crosses  the  radial  border  of  the  hand  at  the  carpometacarpal  joint-line  of 
the  thumb.  The  entire  incision  has,  therefore,  a  downward  convexity  upon 
the  palm  and  an  upward  convexity  upon  the  dorsum,  and  passes  through 
the  four  above-mentioned  points  (Fig.  261,  A). 

Operation. — Supinating  the  hand  while  incising  the  palm,  and  pronating 
it  while  making  the  dorsal  incisions,  this  entire  ellipse,  which  has  been  made 
through  the  skin  and  fascia  at  first,  is  now  deepened  throughout.  The 
dorsal  integuments  are  first  dissectcri  to  the  joint-line.  The  hand  is  flexed 
and  the  extensor  tendons,  posterior  ligament,  and  lateral  ligaments  are  cut 
and  the  joint  opened — and  then  the  anterior  ligaments.  First  one  and  then 
the  other  lateral  Ijorder  of  the  hand  is  made  to  present  and  the  lateral  parts 
of  the  eilip.^e  carried  to  the  bones.     The  knife  is  then  carried  between  the 
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flexor  tendons  and  the  carpus,  from  above  and  within,  and  made  to  clear 
out  the  hollow  of  the  carpus  in  the  act  of  cutting  its  way  obliquely  from  within 
downward  and  outward,  to  the  margin  of  the  palmar  incision  through  the 
skin — and  the  hand  thus  severed  from  the  arm.  All  loose  tendons  and 
nerves  are  to  be  cut.  The  following  arteries  are  to  be  tied;  radial,  ulnar 
(below  the  deep  branch),  deep  branch  of  the  ulnar,  superficialis  vola?.  The 
deep  palmar  arch  and  part  of  the  superficial  palmar  arch  are  removed  with 


Fig.  261.— DiSARTiCL'LAi  IONS    AT  THE  Wk iST-joiN T :— A.  By  anterior  clliiisc;  B,  By  palmar  flap. 

( Palmar  view.  1 

the  hand.     The  convex  palmar  fla})  is  sutured  into  the  cfmcave  wound  at 
the  back  of  the  wrist. 

Comment. — The  palmar  covering  can  be  entirely  freed  uj)  to  the  joint- 
line  before  disarticulating. 


DISARTICULATION  AT  THE  WRIST 

\\\  PAI.MAk   FLAP. 

Description. — The  flap  is  U-shai)cd.  and  raised  entirely  from  the  palm. 
Position. — As  in  the  disarticulation  by  an  anterior  ellipse  (page  304). 
Landmarks. — Styloid  process  of  radius;  styloid  process  of  ulna;  middle 
of  metacarpus. 

Incision. — Palmar  incision — radial  limb  of  the  U  begins  1.3  cm.  (A  inch) 


3o6  AMPUTATIONS. 

below  the  radial  styloid  process  and  is  directed  downward  along  the  radial 
border  of  the  index.  Ulnar  limb  of  the  U  begins  1.3  cm.  (^  inch)  below  the 
ulnar  styloid  process  and  is  directed  downward  along  the  ulnar  border  of 
the  little  finger.  These  limbs  are  bluntly  rounded  at  their  lower  ends  and 
pass  transversely  toward  each  other  so  as  to  meet  just  above  the  center  of 
the  metacarpus.  Dorsal  incision — crosses  the  carpus  in  a  straight  line,  or, 
better,  with  slightly  downward  convexity,  between  the  two  upper  ends  of  the 
palmar  incision  (Fig.  261,  B). 

Operation. — With  the  hand  in  sujunation  and  extension,  the  palmar 
incision  is  deepened  to  the  flexor  tendons,  the  thenar  and  hypothenar  muscles 
being  cut  through  to  that  extent — and  the  palmar  flap  then  dissected  up  to 
the  joint-line,  raising  the  flap  from  the  bony  prominences  in  the  palm.  With 
the  hand  now  in  pronation  and  the  skin  of  the  wrist  drawn  upward,  the  dorsal 
incision  is  deepened  and  the  integuments  dissected  up  to  the  joint-line,  when 
the  extensor  tendons,  posterior  ligament,  and  lateral  ligaments  are  severed 
and  disarticulation  accomplished.  The  flexor  tendons  and  surrounding  tis- 
sues on  the  palmar  surface  are  now  severed,  while  on  the  stretch,  by  dividing 
the  anterior  ligament  from  within  the  disarticulated  joint  and  then  cutting 
the  flexor  tendons  from  the  dorsal  towarri  the  jjalmar  asj)ect,  on  a  line  with 
the  retracted  palmar  flap.  The  same  arteries  arc  to  be  tied  as  in  the  elliptical 
method,  the  deep  arch  and  k)oi)s  of  the  sui>erficial  arch  coming  away  with 
the  hand. 


DISARTICULATION  AT  THE  WRIST- JOINT 

BV  K.XTKRXAL  LATKKAI.,  OK  KAhlAl.  II.AP  -  ninRrRIl/S  METHOD. 

Description. — ^A  saddle  shaped  flap  of  skin  and  muscles  is  raised  from 
the  metacarpal  region  of  the  thumb,  and  approximated  to  the  disarticulated 
ends  of  the  radius  and  ulna. 

Position. — As  in  disarticulation  by  the  elliptical  method  (page  304). 

Landmarks. — Wrist-joint;  flrsl  metacarpal. 

Incision. — Flap-incision — begins  on  back  of  wrist,  about  6  mm.  (\  inch) 
below  the  wrist-joint  line,  and  at  the  junction  of  the  outer  and  middle  thirds 
of  that  Une — passes  thence  downward  uixm  the  dorsal  aspect  of  the  thumb — 
thence  rounds  outward  to  cross  the  flrst  metacari)al  transversely  about  its 
middle  (remaining,  up  to  the  point  of  rounding  outward,  as  far  from  the 
outer  border  of  the  hand  as  at  the  l)eginning).  The  incision  now  passes 
upward  correspondingly  on  the  inner  aspect  of  the  thumb,  following  the 
inner  part  of  the  thenar  eminence  to  a  [)()int  about  6  mm.  (^  inch)  below  the 
wrist-joint  line,  at  the  junction  of  the  outer  and  middle  thirds  of  that  line 
on  the  palmar  surface.  Disarticulating-incision — the  two  upper  ends  of  this 
flap  are  connected  by  a  transverse  incision  pas.sing  directly  around  the  inner 
aspect  of  the  wrist -joint  (Fig.  259,  P,  P). 

Operation. — The  thenar  incision,  forming  the  flap,  is  deepened — the 
soft  parts  are  dissected  from  the  metacarpal,  and  as  much  of  the  thenar 
muscles  as  possible  is  taken.  The  soft  parts  upon  the  inner  aspect  of  the 
wrist  are  divided  to  the  bone  by  the  circular  incision  on  a  level  with  the  base 
of  the  flap.  Disarticulation  is  accomplished  from  the  dorsal  and  inner 
aspect,  toward  the  palmar  and  outer.  The  following  arteries  are  to  be  tied: 
superficial  and  deep  palmar  arches,  dorsalis  and  radialis  indicis  and  ulnar. 
The  tendons  and  nerves  are  treated  as  in  the  f)receding  operations  upon  the 
wrist.     The  external  or  thenar  flap  is  now  brought  transversely  across  the 
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articular  ends  of  the  radius  and  ulna,  and  sutured  to  the  circularly  divided 
parts. 

SURGICAL  ANATOMY  OF  THE  FOREARM. 

Bones, — Radius;  ulna. 

Articulations  and  Ligaments.— (a)  Superior  Radio- ulnar  Articulation; 
— orbicular  ligament;  synovia!  membrane,  (b)  Middle  Radioulnar  Ariicu- 
lation; — oblique  (round)  ligament;  interosseous  membrane,  (c)  Inferior 
Radioulnar  Articulation; — anterior  radio-ulnar  ligament;  posterior  radio- 
ulnar ligament;  inierarticular  (triangular)  Jibro- cartilage;  synovial  mem- 
brane,    (d)  Ellx)w-joint  (page  312).     (e)  Wrist  joint  (page  302). 

Muscles  of  the  Forearm.— (a)  Anterior  radio-ulnar  region:— (i) 
More  Superficial  Muscles; — pronator  radii  teres;  flexor  rarpi  radialis;  palmaris 
longus;  tlcxor  car|>j  ulnaris;  flexor  subbmis  digilorum.  (3)  Deeper  ^luscles; 
— ricxor  profumlus  digjtorum;  flexor  iongus  poUicis;  [ironalor  quadratus. 
(b)  Radial  region: — supinator  longus;  extensor  carpi  raxlialis  longior;  ex- 
tensor cnr|)i  radialis  brevior.  (c)  Posterior  radio-ulnar  region: — (1) 
More  Supertjcial  Muscles;— extensor  communis  digitorum;  extensor  minimi 
digit! ;  extensor  carpi  ulnaris;  anconeus.  (2)  Deeper  Muscles; — supinator 
brevis;  extensor  ossis  metacarpi  pollicis;  extensor  brevis  (primi  internodii) 
pollin's;  extensor  longus  (secundi  internodii)  pnllicis;  extensor  indicis. 

Arteries  of  the  Forearm.— Radial,  with  radial  recurrent;  muscular; 
anterior  carpal;  superficialis  voKt;  posterior  carpal  branches.  Ulnar,  wilb 
anterior  ulnar  recurrent;  posterior  ulnar  recurrent;  commtm  interosseous; 
anterior  interosseous;  posterior  interosseous;  muscular;  anterior  caqial; 
posterior  carpal  branches. 

Veins  of  Forearm.— Supertkial—median;  median  cephalic;  median 
_  ilic;  deep  median;  radial  cephalic;  cepha!ic;  anterior  ulnar;  posterior 
fltnar;  common  ulnar;  basilic.  Deep — two  venic  comites  uccompannng  each 
of  above  arteries. 

Nerves  of  Forearm. — Supcrlicial;— musculocuiancous;  internnl  cutane- 
QII&;  external  cutane<>us  branch  of  musculospiral;  cutaneous  branch  of  ulnar; 
^lonsl  cutaneous  branch  of  ulnar;  cutaneous  branches  of  ra^lia).  Deep; — 
lllMTand  its  muscular  branches;  median  and  its  musiular  branches;  muscular 
branches  of  musculospiral;  ratlial  branch  of  musculospiral;  posterior  inler- 
is  branch  of  musculospiral. 


SURFACE  FORM  AND  LANDMARKS  OF  THE  FOREARM. 

Olecranon  and  [posterior  border  of  upi>er  part  of  ulna  are  subcutaneous 
—  and  the  entire  shaft  is  to  be  felt  dcnvn  to  the  styloid  process,  passing  from 
t)»e  center  of  the  forearm  above  to  the  ulnar  side  of  the  wrist  below,  and  1\  ing 
between  the  flexor  and  extensor  carpi  ulnaris.  The  ulnar  styloid  process  is 
^tet  felt  with  the  forearm  midway  between  flexion  and  extension,  being  con 
tinwms  with  the  |x>sterior  subcutaneous  border  of  the  bone. 

Head  of  the  radius  is  felt  just  l^chnv  and  a  little  in  front  tif  the  posterior 

iof  the  external  Cfmdyle,  revolving  in  the  orbicular  ligament  and  lesser 

cavity     marked  by  a  tlimi>le  in  the  skin  posteriorly,  best  seen  when 

arm  is  extended.     The  lower  half  of  the  radius  can  be  outlined,  though 

I  FuljcuLineous — the  outer  as^)t't  t  of  the  lower  part  alone  being  subculanei>us, 

i  ending  in  the  radial  styloid  process.     The  radius  is  deeply  covered  above 
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and  superficially  covered  below.  Opposite  a  point  in  the  forearm  where 
one  bone  is  most  slender,  the  opposite  bone  is  most  substantial — both  being 
about  equal  in  the  middle.  The  radius  and  ulna  are  everj'where  nearer  the 
posterior  than  anterior  aspect  of  the  forearm,  and  increasingly  so  above. 
They  are  nearest  each  other  in  complete  pronation  and  furthest  in  complete 
supination. 

Flexor  and  pronator  muscles  form  the  muscular  elevation  upon  the  inner 
side  of  the  elbow  and  forearm— the  extensor  and  supinator  muscles  forming 
a  corresponding  elevation  upon  the  outer  and  posterior  side  of  the  elbow 
and  forearm.  These  two  groups  diverge  above  toward  the  condyles  of  the 
humerus  and  converge  below  toward  the  center  of  the  forearm — the  supinator 
longus  forming  the  outer  boundarj'  and  the  pronator  radii  teres  the  inner 
boundary  of  the  triangular  space  at  the  bend  of  the  elbow.  Of  the  muscles 
of  the  internal  group,  the  pronator  radii  teres,  fle.xor  carpi  radialis.  palmaris 
longus,  flexor  carpi  ulnaris,  alone  influence  surface  form,  the  remainder  being 
unrecognizable.  The  external  group  of  muscles  divides  into  two  longitudinal 
eminences,  diverging  from  each  other,  with  a  triangular  interval  between 
them: — the  outer,  consisting  of  the  supinator  longus,  extensor  carpi  radialis 
longior  and  brevis,  descending  from  the  outer  condyloid  ridge  toward  the 
radial  styloid  process; — the  other,  more  posterior,  consisting  of  the  extensor 
communis  digilorum,  extensor  minimi  digiti,  extensor  carpi  ulnaris,  descend- 
ing from  the  external  condyle,  separated  above  from  the  anconeus  by  a  furrow, 
and  below  from  the  pronator-flexor  mass  by  the  ulnar  furrow.  In  the  tri- 
angular interval  between  these  two  groups  the  extensor  ossis  metacarpi 
pollicis,  extensor  brevis  poHicis,  extensor  longus  pollicis,  and  extensor  indicis 
pass  downward.  The  anconeus  forms  a  slight  prominence  external  to  the 
subcutaneous  posterior  surface  of  the  olecranon. 

In  the  muscular,  the  transverse  is  much  greater  than  the  antero-posterior 
diameter  of  the  forearm — and  the  downward  tapering  is  marked.  In  the 
non-muscular,  the  forearm  is  more  rounded  and  the  tapering  is  less.  Above, 
the  muscles  are  found  chiefly  at  the  sides  and  in  front; — below,  more  equally 
along  the  anterior  and  posterior  aspects — hence  flap  am])utations  are 
more  adapted  to  the  upper  and  circular  amputations  to  the  lower  part  of 
the  forearm. 

The  three  chief  pronators  of  the  forearm  are,  the  pronator  radii  teres, 
pronator  quadratus,  and  flexor  caq)i  radialis.  The  three  chief  supinators 
are,  the  supinator  longus,  supinator  brevis,  and  biceps. 


GENERAL    SURGICAL    CONSIDERATIONS    IN    AMPUTATIONS  ABOUT 

THE  FOREARM. 

For  the  purposes  of  amputation,  the  forearm  may  be  divided  into  two 
natural  regions,  a  lower  one-third  and  an  upper  two-thirds — the  former 
being  characterized  by  an  almost  even  contour  of  similar  dimensions  through- 
out— the  latter,  especially  in  the  muscular,  by  its  rapidly  increasing  measure- 
ments uj)  to  from  2.5  to  5  cm.  (i  to  2  inches)  below  the  elbow,  and  with  a 
slight  decrease  thence  to  the  elbow-joint.  Therefore,  on  this  account,  and 
because  of  the  grouping  of  the  muscles,  amputation-methods  are  described 
as  ap])licable  to  **lhe  lower  third"  and  "the  upper  two-thirds."  (In  this 
connection,  see  the  last  j)aragraph  from  the  bottom,  in  the  above  section.) 

Tlie  general  tyi)e  of  amputation  most  suitable  for  the  lower  third  of  the 
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focearm  is  the  circular  methcxJ— and  ihe  general  type  most  suilable  for  the 
upper  two-thirds  is  the  flap  melhcxJ. 

Saving  of  the  smallest  part  of  the  forearm,  with  its  movement,  is  preferable 
to  disarticulation  at  the  elbow. 

If  possible,  the  bones  should  be  s^iwed  below  the  ttisertitio  of  the  pronator 
radii  teres,  otherwise  the  radius  will  become  supinated  and  rolalt^ry  muve- 
ments  lost. 

Owing  to  the  tendency  of  the  bones  to  project  through  the  angles  of  the 
flaps,  the  daps  at  their  bases  and  ihcir  lower  ends  should  be  made  fully  long. 

In  cutting  by  transfixion  the  interosseous  membrane  is  apt  U>  be  pierced. 

A  terminal  cicatrix  is  here  desirable,  as  best  adapted  to  an  artificial  limb. 

The  stump  should  \ye  dressed  with  the  forearm  midway  Jietwecn  pronation 
and  supination,  and  the  elbow  steadied  by  a  right-angled  s[>linl. 


AMPUTATION  OF  THE  FOREARM,  IN  GENERAL, 

Best  Methods.— Modified  Circular— 
lor  the  l*)\ver  third.  Equal  Anterior  and 
Posterior  Flaps— for  the  upper  two  thinls. 

Other  Methods.— Long  Anterior  Flap 
— where  the  posterior  tissues  are  defi- 
cient. Long  Posterior  Flap — where  the 
Qterior  tissues  are  deficient.  Long  An- 
lerior  and  Short  Posterior  Fhi]).  Rec- 
tangular Flaps  (Teales  method).  Ex- 
ternal Lateral  Flap— where  the  internal 
ti^ucs  are  deficient.  Equilateral  Skin- 
Haps.    Circular  Skin -flap.    Circular. 


AHPUTATION   OF  LOWER  THIRD  OF 
FOREARM 

hV  MOLilMHlJ  t.lkHfl.AK  METHOD. 

Description. — Two    short    flaps    of 

kjn   and    fascia    are    turned    back  and 

muscles  are  then  circularly  divtdetl  at 

r  level  of  the  retracted  skin  and  fascia 

Position.— Patient  supine,  near  edge 
of  tiible.  with  upper  limb  aliducted  to  a 
right  angle — and  held  by  an  assistant  in 
»upination  during  anterior  incisions,  and 
pnination,  or  vertically,  during  pos- 
w  incisions.  Surgeon  to  outer  side  of 
2;hc  limbs  and  inner  side  of  left. 
L«&dmarks«— Sawline. 
Incision. — The  total  covering  is  to  be 
t^  diameters  of  the  forearm  at  I  he  saw- 

littc-  The  anterior  an<l  |K»sterior  aspects  will  each  furnish  three-fourths 
diameter.  One  half  of  this  three-fourths  diameter  length  will  be  of 
and  fascia  alone,  on  each  side — the  remaining  half  of  skin,  fascia, 


Fig.  Jfil.— AMFtTATlONS  TIIROUCH 
FORHAKM  AND  A I  Elrow:— A,  ThlUUgll 
lower  |»iul  of  lorcanii.  by  moditicd  rlrcu- 
lar;  B,  Tlirough  upju'r  forearm,  by  «'<juftl 
;iiilciior  Btiil  (KMittrjor  flaps  ;  C,  Al  clbow- 
V  It  III,  by  loll);  iiiitcio-iiitertial  and  short 
postcro-cJrtenial  flaps. 
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and  muscle.  Therefore  a  point  below  the  saw-line  equal  to  three-fourths 
of  a  diameter  at  the  saw-line  will  mark  the  lowest  limit  from  which  the  covering 
is  to  be  provided.  Two  small  flaps  are  incised,  each  having  a  base  equal 
to  a  half-circumference,  and  a  length  equal  to  half  (the  lower  half)  of  the 
distance  between  the  saw-line  and  the  lowest  limit  of  the  skin  incision.  These 
flaps  will  be  bluntly  rounded  at  their  lower  ends  (Fig.  262,  A). 

Operation. — Dissect  up  the  integumentar\'  flaps  half-way  to  the  saw- 
line — retract  them,  and,  on  a  level  with  the  retracted  flaps,  circularly  divide 
the  muscles  to  the  bone.  This  circular  incision  also  divides  the  periosteum 
and  interosseous  membrane.  The  muscles  and  periosteum  are  then  retracted 
to  the  saw-line — and  the  bones  divided,  completing  the  section  of  the  more 

movable  radius  first.  Tie  the  radial, 
ulnar,  anterior  and  posterior  interosseous 
arteries.  Stitch  the  musculo-periosteal 
covering  over  the  bones.  Quilt  the  mus- 
cles or  tendons  of  the  anterior  to  those  of 
I  the  ix)sterior  aspect  of  the  forearm  if  pos- 
sible. Suture  the  integumentar>'  cover- 
ings in  a  straight  line  antero-posteriorly. 

Comment.  —  The  preponderance  of 
tendinous  over  muscular  tissues  here 
makes  the  infundibular  variety  of  the 
modified  circular  difficult  or  impossible. 


AMPUTATION  OF  LOWER  THIRD  OF 
FOREARM 

l\V  CIRCILAK   MKTHOD  (CUFF  VARIETY). 

Description.— The  cufT  variety  of  the 
circular   amputation    is    here   done    (see 
under  Comment).     A  cufT  of  skin,  circu- 
larly cut,  is  turned  back — and  the  mus- 
cles circularly  divided  on  a  level  with  the 
reflected    skin — the    ends   of    the    bones 
being  covered  by  skin  and  fascia  alone. 
Position. — .\s  in  the  last  operation. 
Landmarks.— Sawdine. 
Incision. — Circular  cut,  placed  three- 
fourths  of  a  diameter  (at    the   saw-line) 
below  the  line  of  bone-section — thus  mak- 
ing a  total  covering  of  ij  diameters,  as 
each   side  may  be  regarded  as  furnishing 
one-half  of  the  covering.      (For  principle,  see  Fig.  26;^,  A.) 

Operation. — This  circular  incision  divides  the  skin  and  fascia,  which 
arc  then  dissected  up,  the  forearm  being  vertical  while  the  [)osterior  dissection 
is  done.  This  dissection  and  turning  back  of  the  flap  is  continued  up  to  a 
distance  below  the  saw-line  which  will  leave  space  to  provide  a  musculo- 
perio.steal  covering.  Here,  after  well  retracting  the  integumentary  coverings, 
the  muscles  are  <livided  circularly  to  the  bone, — extending  the  hand  while 
the  fle.xors  are  cut  and  tlexing  it  while  the  extensors  are  being  severed.  A 
circular  cut  is  made  through  the  periosteum,  around  each  bone,  on  a  level 
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and  a  musculo- periostea  I  covering  is  freed  up  lu  the  saw-line^  with  a  periosteal 
elevator,  from  each  bone.  AH  stift  parts  are  now  retracted  and  the  bones 
sawed,  completing  the  section  of  the  more  movable  radius  first.  Tie  the 
radial,  ulnar,  anterior  and  posterior  interosseous  arteries.  Cut  the  tendons 
(which  are  here  esj^>ecially  numerous)  and  the  nerves  short.  Suture  the 
musculo- periosteal  covering  uver  ihe  bones— and  stilih  the  skin  and  fascia 
in  a  vertical  anten.i-[K^sterior  or  lateral  direction. 

Comment,  -(i)  Owing  to  the  predominance  of  tendons  in  this  locality, 
tlie  jnfundibuhform  variety  of  the  circular  method  is  impracticable.  (2) 
The  above  oi)eration  is  very  similar  to  the  modified  circular  method  just 
described,  which  is  generally  considered  belter  than  the  present  form,  in  this 
locality.  The  cuff  melho*],  indee<i.  is  nut  possible  if  the  limb  laj)ers  very 
decidedly  at  the  site  involved.  (J)  A  musculo- periosteal  covering  is  specially 
indicatet:!  here,  as  being  the  best  means  of  guarding  a|;ainst  a  fusion  uf  the 
cut  edges  of  the  bones  and  conser4uent  loss  of  pronation  and  supination.  (4) 
K    As  ihe  large  mass  of  tendons  is  ditbcuU  to  cut  sfpiarely  by  a  circular  incision, 

■  a  long,  narrow  knife  may  \ys  sli]>petJ  under  ihcm,  and  they  may  then  be  cut 

■  directly  upward  from  within — or  they  may  be  divided  with  strong,  sharp 
H  scissors. 

^■1 
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Description. — The  anterior  and  posterior  aspects  of  the  forearm  furnish 

equal  U-shaped  tlaps  of  skin  and  muscle — the  anlcriorly  largely  compcised 

^of  supinator  longus  and  flexors,— the  jwsterior  largely  made  up  of  extensors. 

Position. — .\s  in  the  modified  circular  method  (page  ^og). 

Landmarks. — Saw- line. 

Incisions. — An  anterior  and  a  posterior  U  shaped  flap  are  incised  on 

he  resj>ertive  aspects  of  the  forearm,  the  base  of  each  flap  at  the  sawdine 

|>eing  etjual  to  a  half  circumference  of  the  limb  at  that  line,  and  the  length 

eacii  eijual  to  three-fourths  of  the  diameter — the  hand  being  supinaif^ 
in  making  the  anterior  tla[».  and  the  forearm  vertical  in  making  the  posterior 
flap  (Fig.  2h2,  B), 

t  Operation. — Having  cut  through  skin  and  fascia  in  outlining  the  flaps, 
these  tnclsi{)ns  are  now  deepened  uj3on  the  line  of  the  retracted  skin,  beginning 
at  the  ulnar  side  of  the  anterior  flap,  in  case  i)f  the  right  arm  (and  on  the 
radial  side  ufxni  the  opposite  arm)  The  vertical  ulnar  incision  will  involve 
the   flexor  carpi  ulnaris  and   tiexor  profundus — the  vertical  radial  incision 

twill  involve  the  two  radial  car|»al  extensors — Ixith  vertical  incisions  passing 
directly  to  the  lK)nes.  The  muscles  on  the  anterior  and  |x>sterior  aspects 
of  the  forearm,  at  the  lower  roundai  exiremiiies  of  the  tlaj)s,  are  cut  from 
without  inward  in  such  a  manner  as  to  bevel  them  slightly.  The  entire  flaps 
are  now  raised  from  the  bones  up  to  a  jxiint  sutliciently  below  the  saw-line 
to  furnish  a  mu.sculo-periosteal  covering — at  which  level  the  periosteum  is 
^  drruUrly  di\-idetl  around  the  bones — the  interosseous  membrane  rut  trans- 
H  versely — and  the  muscul«>periosteal  covering  ireed  to  the  s;iw  line.  The 
^k^  jKirts  are  then  retracted  and  the  bones  sawed.  The  radial,  ulnar,  anteri<ir 
^^pd  p«^fcrior  interosseous  arteries  are  tied.  The  median,  radial,  and  ulnar 
'      ner  I  i  Ik-  cut  short,  or  even  dissected  from  the  flap.    The  musculo- 

prr  'vering  is  sutured  and  the  muscles  quilted — and  the  integuments 

sutured  in  a  lateral  line. 
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Comment. — These  flaps  may  be  less  satisfactorily  cut  by  transfixion — 
in  which  method,  also,  the  interosseous  membrane  is  apt  to  be  pierced. 


SURGICAL  ANATOMY  OF  THE  ELBOW-JOINT. 

Bones. — Humerus,  radius,  and  ulna. 

Articulations  and  Ligaments.— (a)  Of  the  Elbow-joint; — anterior, 
posterior,  internal  lateral  and  external  lateral  ligaments,  and  synovial  mem- 
brane, (b)  Of  the  Superior  Radio-ulnar  Joint; — orbicular  ligament,  and 
synovial  membrane. 

Muscles  in  Neighborhood  of  Elbow.— (A)  Muscles  arising  a  greater 
or  lesser  distance  above  elbow  and  inserted  below  elbow: — (a)  On  anterior 
aspect; — biceps  and  brachialis  anticus.  (b)  On  posterior  aspect; — triceps 
and  subanconeus.  (c)  On  radial  aspect; — supinator  longus  and  extensor 
carpi  radialis  longior.  (B)  Muscles  arising  from  inner  condyle  of  humerus 
and  inserted  into  forearm  and  hand; — pronator  radii  teres,  flexor  carpi 
radialis,  palmaris  longus,  flexor  carpi  ulnaris,  flexor  sublimis  digitorum. 
(C)  Muscles  arising  from  outer  condyle  of  humerus  and  inserted  into  forearm 
and  hand; — extensor  carpi  radialis  brevior,  extensor  communis  digitorum, 
extensor  minimi  digiti.  extensor  carpi  ulnaris,  anconeus  and  supinator  brevis. 

Muscles  in  Direct  Relation  with  Elbow- joint. —Anteriorly;  brachialis 
anticus.  Posteriorly;  triceps  and  anconeus.  Externally;  supinator  brevis 
and  common  tendon  of  origin  of  extensor  muscles.  Internally;  common 
tendon  of  origin  of  flexor  muscles. 

Arteries  in  Neighborhood  of  Elbow. — Brachial,  with  superior  profunda, 
inferior  profunda,  and  anastomotica  magna  branches.  Radial,  with  radial 
recurrent  branch.  Ulnar,  with  anterior  ulnar  recurrent  and  posterior  ulnar 
recurrent  branches. 

Veins  in  Neighborhood  of  Elbow. — Superficial; — median,  median 
basilic,  median  cephalic,  deep  median,  radial,  cephalic,  anterior  ulnar,  poste- 
rior ulnar,  and  common  ulnar.  Deep; — Two  vena.'  comites  accompanying 
each  of  above  arteries. 

Nerves  in  Neighborhood  of  Elbow. — Superficial; — musculocutaneous, 
internal  cutaneous,  lesser  internal  cutaneous,  external  cutaneous,  and  branches 
of  mu-scul(>sj)iral.  Deep; — ulnar,  median,  radial  and  j)osterior  interosseous 
branches  of  musculospiral. 

Bicipital  Fascia. — .\  l)road  a|)oneurosis  given  off  from  inner  side  of 
tendon  of  biceps,  opj)osite  bend  of  eil)ow — and  passing  between  the  brachial 
artery  and  superficial  veins  and  nerves  of  elbow  obliquely  downward  and 
inward  to  become  continuous  with  the  deep  fascia  of  forearm,  fastening 
down  the  flexor  muscles. 

Bursse  in  Neighborhood  of  Elbow. — Between  olecranon  and  skin,  and 
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Movements  of  Elbow-joint. — (i)  Flexion— by  biceps,  brachialis  amicus, 
aided  by  muscles  having  oripn  from  internal  condyle  of  humerus  and  by 
supinator  long:us.  (3)  Extension — Ijv  triceps,  anconeus,  aided  by  extensors 
of  wrist  and  by  extensor  commiinis  digitorum  and  extensor  minimi  digili. 


SURFACE  FORM  AND  LANDMARKS  OF  THE  ELBOW. 


L  position  of  radio-humeral  hne,  and  hence  the  jinnt-linc  of  the  elbow,  may 
found  by  feehng  for  the  flepreshion  between  the  head  uf  the  radiu?  ant] 
capitellum  of  the  humerus  at  the  back  of  the  elbow,  marked  by  a  dimple  in 

»lhe  integument  in  the  interval  between  the  anconeus  to  the  ulnar  side,  and 
the  muscular  mass  of  supinator  longus  and  two  carpal  radial  extensors  to 
ihe  radial  side. 

The  humero-radial  articulation  is  horizontal — the  humero-ulnar  articu- 
lation slopes  slightly  downward. 

The  fold  of  the  elbow,  more  prominent  when  the  forearm  is  semi-flexed, 
is  a  little  above  the  level  of  the  joint,  and  forms  the  base  '>f  the  triangular 
fossa  below  the  elbow,  whose  sides  are  formed  by  the  supinator  longus  and 
pronator  radii  teres. 

The  inner  condyle  of  the  humcnis  is  the  more  prominent  and  is  a  little 
more  than  2.5  cm.  (i  inch)  abo%'e  the  elbow-joint.    The  outer  condyle  is  2 
^  cm.  (I  inch)  above. 

H        When  the  forearm  is  fully  extended,  the  inner  condyle,  lip  of  olecranon. 

r     and  c.tlcrnal  condyle  are  all  on  the  Siime  transverse  line  (in  extreme  extension, 

Ihc  tip  of  the  olecranon  is  slightly  abt>ve); — when  the  forearm  is  flexed  to  a 

(right  angle,  the  tip  of  the  olecranon  is  directly  below  the  contlylcs; — when 
the  forearm  is  completely  tlexed,  the  tip  of  the  olecranon  is  below  and  in 
front  of  the  condyles. 
A  line  connecting  the  two  ciMidyles  forms  a  right  angle  with  the  axis  of 
the  arm — and  an  angle  with  that  of  the  forearm. 

The  upper  part  of  the  olecranon  is  covered  by  the  triceps — the   lower 
part  is  subcutaneous,  and  separated  from  the  skin  by  a  bursa. 

Xhrcc  eminences  are  present  upon  the  anterior  aspect  of  the  e!!>o\v  region; 

the  biceps  al>ove  and  in  the  center — the  supinator  longus   and  common 

extens*>r  group  on  the  outer — and  the  pronator  radii  teres  and   common 
Qexor  group  upon  the  inner  side. 

The  ulnar  nerve  and  jHisterior  ulnar  recurrent  artery  lie  in  a  deep  groove 

t-lwcen  tlic  olecranon  and  inner  lundyle  uf  the  humerus. 
The  anterior  integument  of  the  elbow  is  thin  and  retractile — the  posterior 
tegument  loose  and  but  little  retractile. 
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CONSIDERATIONS    IN 

THE  ELBOW- JOINT, 


DISARTICULATING    AT 


The  stump  after  dis-irticulating  at  the  elbow-joint  is  better  for  the  adapta- 
of  an  artifuial  limi)  than  after  amjmtation  through  the  arm. 

To   find    the  cHvow-joint— place   the   thumb   just    beneath    the   external 
amdyle  of  the  humerus  and.  gras|>ing  the  wrist  with  the  right  hand,  pronate 
and  sujiinntc  the  forearm — when  the  upper  limit  of  the  radial  head  will  be 
found  about  i.^  cm.  (i  inch)  below  the  external  condyle. 
""    The  joint  is  entered  and  disarticulate<l  more  easily  from  the  outer  side. 
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The  muscles  on  the  outer  side  of  the  elbow  retract  more  powerfully  than 
those  upon  the  inner  side,  chiefly  owing  to  the  presence  of  the  supinator 
longus. 

The  lower  end  of  the  humerus  is  so  large  that  a  liberal  allowance  of  covering 
is  necessar>'.  And  a  more  liberal  covering  has  to  be  provided  for  the  inner 
than  for  the  outer  condyle  of  the  humerus — incisions,  therefore,  are  longer 
on  the  inner  aspect. 

The  skin  posteriorly  is  used  to  pressure — but  the  muscles  here  are  not 
so  available  for  padding  as  in  front. 

Temporary  drainage  should  be  used  after  disarticulation.  The  stump 
should  be  elevated  upon  a  splint. 


DISARTICULATIONS  AT  THE  ELBOW,  IN  GENERAL. 

Best  Methods. — Anterior  Ellipse— best,  where  ample  sound  tissue  exists; 
well  nourished  and  thick  enough  to  cover  bones  well;  cicatrix  well  placed; 
but  requires  considerable  tissue;  skin-i)ouch  over  the  olecranon  is  apt  to  be 
left.  Posterior  Ellipse — best  where  anterior  tissue  is  unavailable;  covering 
thin  and  uneven,  though  used  to  pressure.  Long  Antero-intemal  and  Short 
Posteroexternal  Flaps — cover  disarticulated  end  of  humerus  well;  especially 
indicated  where  both  lateral  aspects  of  forearm  can  furnish  covering  and 
neither  anterior  nor  posterior  can  sui)ply  the  large  amounts  of  tissue  neces- 
sary for  the  elliptical  methods. 

Other  Methods.— Circular.  Modified  Circular.  Anterior  Flap.  Poste- 
rior Flap.  Long  Anterior  and  Short  Posterior  Flaps.  Short  Anterior  and 
Long  Posterior  Flaps.  Single  External  Flaj).  Equal  Lateral  Flaps.  Un- 
equal Lateral  Flaps.  Lateral  Skin  Flap.  Racket  Method.  Of  these 
methods,  the  circular  requires  the  least  sacrifice  of  parts,  but  the  resulting 
covering  is  not  so  satisfactory. 


DISARTICULATION  OF  ELBOW- JOINT 

HV  ANTKRIOR  ELLIPSE  — FARABEUF. 

Description. — The  covering  is,  essentially,  an  anterior  flap — the  idea 
of  the  ellipse  being  gotten  in  viewing  the  outlined  incision  laterally.  The 
lower  anterior  convexity  of  the  covering  is  sutured  into  the  upper  posterior 
concavity. 

Position. — Given  in  the  course  of  the  operation. 

Landmarks. — Joint-line;  prominence  of  olecranon;  eminence  of  supinator 
longus  on  anterior  asi)cct  of  forearm. 

Incision. — The  highest  point  of  the  ellipse  is  posterior,  over  the  prominence 
of  the  olecranon.  The  lowest  point  of  the  ellipse  is  anterior,  over  the  eminence 
of  the  supinator  longus,  just  above  the  middle  of  the  forearm.  Midway 
between  the  upper  and  lower  rounded  ends  of  the  ellipse  the  lateral  borders 
of  the  ellipse  i)ass  along  the  mid-lateral  aspects  of  the  forearm  (Fig.  264). 

Operation.— The  surgeon  stands  on  the  left  of  either  right  or  left  elbow 
(which  will  place  the  patient's  elbow  on  his  right) — grasping  his  wrist  with 
his  left  hand,  and  flexing  the  elbow,  so  rotates  the  limb  as  to  make  the  entire 
eUiptical  incision  without  relaxing  his  hf)ld  of  the  wrist,  or  removing  the 
knife,  which  passes  from  olecranon  to  olecranon.  Taking  the  right  limb, 
for  instance,  turn  the  slightly  fle.xed  elbow  so  as  to  present  the  radial  aspect — 
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enter  the  knife  at  the  apex  of  the  olecranon — pass  down  the  radial  lateral 
aspect — across  the  lower  end  of  the  ellipse,  on  the  anterior  aspect  of  the 
forearm  (with  the  forearm  extended  and  supine) — then  along  the  inner 
aspect  (with  elbow  again  flexed  and  the  inner  aspect  of  the  forearm  thereby 
made  to  present)  and  upward  to  the  olecranon.  The  skin  and  fascia 
upon  the  proximal  side  of  the  lower  end  of  this  incision  are  now  further 
retracted  by  hand.  On  the  line  of  the  retracted  integuments  the  muscles  are 
then  cut  obliquely  from  without  inward  and  upward  toward  the  joint,  in  such 
a  manner  as  to  bevel  the  anterior  covering  which  is  being  raised — and,  at  the 
same  time,  raise  as  much  of  a  capsulo  periosteal  covering  as  possible.  This 
anterior  flap  is  dissected  and  retracted  upward  to  the  joint-line.  The  anterior 
lateral  and  posterior  ligaments  of  the  joint  are  now  cut  in  order.  The  triceps 
and  any  remaining  posterior  tissues  are  sev- 
ered. The  radial,  ulnar,  interosseous,  mus 
cular  branches,  and,  possibly,  the  posterior 
ulnar  recurrent  and  terminations  of  the  su- 
perior and  inferior  profunda  are  ligated. 
Quilt  the  muscles  in  the  anterior  flap  to  the 
fascia  along  the  margins  of  the  upper  half  of 
the  ellipse.  Suture  the  integumentary  tis- 
sues of  the  convex  lower  end  of  the  flap  into 
those  of  the  upper  concavity.  Temporary' 
drainage  is  indicated. 

Comment.  —  After  the  integuments  are 
incised,  the  muscles  are  sometimes,  though 
less  satisfactorily,  cut  by  thru.sting  a  long 
knife  through  the  Hmb  opposite  the  anterior 
aspect  of  the  joint  and  cutting  from  within 
outward  on  a  line  with  the  retracted  skin. 


DISARTICULATION  OF  ELBOW- JOINT 

BY  POSTERIOR  ELl.lPSK. 

Description. — The  covering  is,  practi- 
cally, a  posterior  flajD — the  idea  of  the  el]ij)se 
being  seen  in  a  lateral  view  of  the  incision. 

Position.  —  Given  in  the  course  of  the 
operation. 

Landmarks. — Joint-line;  ti])  of  olecranon. 

Incision. — The  highest  point  of  the  elli))se  is  anterior,  opjwsite  the  lower 
margin  of  the  joint-line.  The  lowest  part  is  posterior,  between  8  and  to  cm. 
(3  and  4  inches)  below  the  joint-line.  Midway  between  the  upper  and  lower 
rounded  ends  of  the  ellipse,  the  lateral  borders  of  the  ellipse  i)ass  along  the 
mid-lateral  aspects  of  the  forearm.  With  the  elbow  flexed  to  an  angle  of 
135  degrees,  the  lateral  parts  of  the  incision  will  be  parallel  with  the  prolonged 
anterior  aspect  of  the  arm  (Fig.  265). 

Operation. — The  surgeon  stands  on  the  right  of  either  elbow,  grasping 
the  patient's  wrist  with  his  left  hand  (the  back  of  his  hand  uppermost  and 
his  thumb  toward  the  patient's  fingers),  and  manipulates  the  elbow  so  as 
to  complete  the  incision  at  one  sweej) — beginning  the  incision  at  the  anterior 
joint-line  with  the  elbow  flexed  at  the  above  angle — jKissing  down  the  inner 
aspect  (while  that  part  is  manipulated  so  as  to  render  it  ])rominenl) — crossing 
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the  dorsal  aspect  (while  the  forearm  is  held  vertical) — ascending  the  outer 
aspect  (while  that  aspect  is  made  prominent) — to  the  place  of  beginning. 
Upon  the  line  of  the  retracted  integuments,  the  deeper  parts  are  now  cut. 
Those  along  the  posterior  aspect  of  the  ellipse  are  divided,  together  with 
the  periosteum,  and  including  the  anconeus,  and  insertion  of  the  triceps  when 
reached,  and  are  dissected  up  to  just  above  the  tip  of  the  olecranon.  The 
deeper  parts  along  the  anterior  portion  of  the  ellipse  are  then  divided,  corre- 
sponding with  the  joint-line,  and  the  capsule  of  the  joint  divided  transversely, 
followed  by  division  of  the  lateral  ligaments  and  posterior  portion  of  the 
capsule  (unless  a  capsulo  periosteal  covering  can  be  raised).  Tie  the  brachial, 
posterior  interosseous,  muscular  branches  and  terminations  of  the  superior 

and  inferior  profunda.  Cut  the  ulnar  nerve 
especially  short.  Quilt  the  muscles  in  the 
posterior  flap  to  the  fascia  along  the  mar- 
gins of  the  upper  half  of  the  eUipse.  Drain 
temporarily.  Suture  the  integuments  of  the 
lower  portion  of  the  ellipse  (the  convexity)  of 
the  posterior  flap,  to  the  upper  concavity  of 
the  incision. 

Comment.  —  Transfixion  of  the  lower 
part  of  the  posterior  flap  is  even  less  advisable 
than  transfixion  in  the  anterior  ellipse — as,  in 
the  former  case,  the  bone  is  almost  subcu- 
taneous. 


Fip.   :65.  —  DiSARiicii  ATioN    at 
lu.Bow  :— By  po^lei  lor  tllif)se. 


DISARTICULATION  OF  ELBOW-JOINT 

BV  LONG    ANTERO  INTERNAL  AND  SHORT    POS- 
TERO-EXTERNAL  FLAPS. 

Description.— .A.  method  of  unequal  lat- 
eral flaps  of  skin  and  muscles — the  incisions 
themselves  are  lateral,  the  bulk  of  the  mus- 
cles being  antero-internal  and  postero-ex- 
ternal. 

Position. — The  forearm  is  held  in  supi- 
nation during  anterior  incisions — and  verti- 
cal during  posterior  incisions,  or  partly  flexed. 
Landmarks. — H11k)\v  joint-line;  tip  and  ba.^e  of  olecranon. 
Incisions. — .Antero-internal  incision — begins  at  center  of  anterior  aspect 
of  the  joint-line- -passes  obliquely  downward  and  inward  over  the  forearm, 
in  such  a  way  as  to  meet  the  mid-lateral  as])cct  of  the  forearm,  on  the  ulnar 
side,  at  a  distance  of  about  7.5  cm.  (3  inches)    below  the  joint-line — thence 
passes  uf)ward  and  backward  along  a  corresponding  line  to  the  base  of  the 
olecranon.     Posteroexternal  incision — a  shorter  incision  but  very  similar  to 
the  longer,  passes  between  the  same  points,  crossing  the  mid-lateral  aspect 
of  the  forearm,  on  the  radial  side,  about  2.5  cm.  (i  inch)  below  the  joint- 
line  (Fig.  262,  C). 

Operation.  -.Mong  the  line  of  these  retracted  integuments  the  muscles 
are  cut  obliquely  down  to  the  bone — when  they,  and  as  much  of  the  periosteum 
as  possible,  are  dissected  up  to  the  joint  line  in  front,  and  to  the  tip  of  the 
olecranon  behind.     The  elbow  is  then  flexed — the  triceps  is  divided  at  its 


SURGK  AL  ANATUMV  OF  THE  ARM. 


317 


attachment  to  the  olecranon — and  disarticulation  completed  by  dividing  the 
posterior,  luierul  and  aiUcrior  ligaments,  in  order.  Tic  the  brachial,  termina- 
tions of  the  superior  and  inferior  profunda,  and,  possibly,  some  smnll  muscular 
and  articular  branches.  The  large  antero-tnternal  Hap  ioUh  u\vr  the  articular 
end  of  the  humerus  —its  muscles  are  to  be  quilted  to  those  of  the  smaller  tlap 
— and  the  inlegumcnls  of  the  two  tlaps  sutured— placing  the  cicatrix  upon 
the  c3ctemo-ierminal  aspect  uf  the  joint. 


FIK-    »66.  —  L»1SAI»TirUl  ATION    AT 

EtA^iW  :— By  long  mitcrior  rimI  short 
pfl«lrriur  flapii. 


Fig.    367.  —  DlSAHTrClKATtOK    AT 

Ekhuw  ;—!)>'  long  )Kisterior  and  short 
Anterior  flaps. 


SURGICAL  ANATOMY  OF  THE  ARM. 

Bones.— Humerus. 
Muscles  of  the  Arm. — (A)  Anterior  Humeral  Region: — coracobrachialis, 
biceps,  brachialis  anticus.  (B)  Posterior  Humeral  Region: — triceps,  sub- 
anconcus.  (C)  Muscles  having  their  inscrtiims  in  upper  portion  of  humerus: 
^-supras|>inatus,  infraspinatus,  teres  minor,  sulvscapularis,  pectoralis  major, 
Is&imuii  dorsi,  dehoid,  teres  major.  (D)  Muscles  having  their  origin 
lower  fjortion  of  humerus: — (a)  From  internal  condyle  and  ridge: — 
pronator  radii  teres,  flexor  carpi  radialis,  palmaris  Inngus.  flexor  carpi  ulnaris, 
'$ublimis  digitorum — (b)  From  e.vternal  condyle  and  ridge :^supinator 
extensor  carf)i  radialis  longior,  extensor  carpi  radialis  brevior,  ex- 
communis  digitorum,  extensor  minimi  digiti,  extensor  caq>i  ulnaris, 
anconeus,  supinator  brevis. 

Arteries  of  Humeral  Region. — From  Axillar>— acromial  and  humeral 
bnnche^  of  acromial  thoracic,  subscapular,  anterior  circumflex,  |K>sterior 
drcainflcz,  and  axillar>*  itself.    From  Brachial: — superior  profunda,  nutrient, 
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inferior  profunda,  anastomotica  magna,  muscular,  and  brachial  itself.  From 
Radial: — radial  recurrent.  From  Ulnar:— anterior  ulnar  recurrent,  posterior 
ulnar  recurrent. 

Veins  of  Humeral  Region. — Superficial: — cephalic,  basilic.  Deep: — 
two  venai  comites  accompany  each  of  above  branches  of  main  arteries,  and 
also  brachial  artery.  Axillary  vein  is  formed  by  two  brachial  venae  comites 
and  basihc  vein. 

Nerves  of  Humeral  Region. — Anteriorly: — musculocutaneous,  median, 
internal  cutaneous,  ulnar,  lesser  internal  cutaneous,  intercosto- humeral. 
Posteriorly : — circumflex,  musculospinil. 


SURFACE  FORM  AND  LANDMARKS  OF  THE  ARM. 

The  humerus  is  almost  entirely  covered  by  muscles,  being  subcutaneous 
only  at  the  internal  and  external  condyles.  The  greater  and  lesser  tuber- 
osities and  the  head  may  be  defined.  The  greater  tuberosity  hes  just  below 
the  antero-external  aspect  of  the  acromion.  The  lesser  tuberosity  lies  to  the 
inner  side  of  and  below  the  greater,  the  bicijiital  groove  intervening.  To 
feel  the  head  of  the  lK)ne,  a])duct  the  arm,  when  the  head  will  project  promi- 
nently into  the  axilla. 

The  internal  condyle  and  internal  condyloid  ridge,  and  external  condyle 
and  external  condyloid  ridge,  can  l)e  felt  just  above  the  elbow-joint.  The 
latter  are  more  easily  felt  during  semiflexion,  as  a  depression  between  adjacent 
muscles. 

The  greater  tuberosity  and  external  condyle  are  in  the  same  straight  line 
and  face  in  the  same  direction.  The  head  of  the  humerus  and  the  internal 
condyle  are  also  in  the  same  straight  line  and  likewise  face  in  the  same  direc- 
tion. 

When  the  arm  hangs  by  the  side,  the  bicipital  groove  looks  directly  for- 
ward. 

The  rough  prominence  uj)on  the  outer  aspyect  of  the  middle  of  the  humerus, 
into  which  the  deltoid  is  inserted,  also  marks  the  level  of  the  insertion  of  the 
coracobrachiaUs  and  the  origin  of  the  brachiahs  anticus — and  also  the 
entrance  of  the  nutrient  artery  into  the  bone,  and  the  level  at  which  the 
musculospiral  nerve  and  superior  profunda  artery  cross  the  back  of  the  bone. 

The  upper  epiphysis  is  horizontal  and  placed  just  above  the  surgical 
neck,  joining  the  shaft  at  the  twentieth  year. 

The  coracobrachialis  and  biceps  above,  and  the  biceps  below,  form  the 
prominent  muscular  mass  of  the  front  of  the  arm.  The  brachialis  anticus  is 
discernible  at  the  lower  part  of  the  arm,  on  each  side  of  the  biceps. 

The  triceps  determines  the  form  of  the  back  of  the  arm.  The  inner  head 
is  least  distinct.  The  outer  head  forms  the  large  prominence  just  below  the 
posterior  border  of  the  deltoid.  The  long  head  emerges  from  between  the 
teres  major  and  minor  and  descends  along  the  back  of  the  arm. 

The  supinator  longus  and  extensor  carpi  radialis  longior  form  a  prom- 
inence on  the  outer  side  of  the  lower  portion  of  the  arm. 

Above  the  middle  of  the  arm,  the  biceps,  deltoid,  coracobrachialis,  and 
long  head  of  triceps  are  more  or  less  free  and  capable  of  retraction.  Below 
the  middle  of  the  arm,  the  biceps  is  the  only  free  muscle.  It  is  for  this  reason 
that  the  circular  method  of  amputation  is  suitable  only  to  the  lower  half  of 
the  arm. 
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and  more  nearly  of  one  size  throughout.  In  the  muscular,  it  is  less  regular 
and  more  flattened  laterally. 

On  the  inner  and  outer  sides  of  the  biceps  are  found  the  inner  and  outer 
bicipital  furrows — the  cephalic  vein  occupying  the  lutler— utid  the  brachial 
artcr>'  and  ba&iUc  vein  the  former. 

The  superior  profunda  artery  arises  just  below  the  outlet  of  the  axilla — 
the  inferior  profunda  opposite  the  center  of  the  shaft — and  the  anastomotica 
muigna  about  5  cm,  {2  inches)  above  the  bend  of  the  elbow. 

The  skin  is  most  retractile  over  the  inner  aspect  oi  the  arm. 


I 


I 


GENERAL    SURGICAL    CONSIDERATIONS    IN    ARIPUTATIONS    ABOUT 

THE  ARM. 

The  shortest  stump  of  an  arm,  even  an  amputation  at  the  surgical  neck. 
is  better  than  a  shoulder-joint  disarticulattofl — as  such  a  slump  will  ordinarily 
be  able  to  move  an  artificial  limb.  It  is»  therefore,  desirable  ti>  retain  as 
much  of  the  humerus  as  possible,  as  leverage  for  the  artifn  ial  limb. 

From  the  standpoint  of  the  amimtator,  the  arm  may  be  divided  into  two 
natural  regitms— a  lower  third,  more  or  less  cylindrical,  and  where  the  muscles 
are  largely  attached  to  bone — and  an  ujjpcr  two-thirds,  more  or  less  conical, 
flattened  or  irre^lar,  and  where  the  muscles  are  largely  free  and  cafjabte 
of  retraction.  Therefore  a  circular  methixl  of  amputation  is  preferable  for 
the  lower  third,  and  a  flap  method  for  the  upper  two-ihirds. 

The  surgical  neck  of  the  humerus  marks  the  height  at  which  a  useful 
stump  can  be  obtained,  as  the  capsule  extends  down  to  its  level  internally. 
In  amputating  at  the  surgical  neck,  the  bone  is  sawed  between  the  luber 
tics,  and  insertions  of  the  pectoralis  major  and  teres  major.     The  supra 
itus,  infraspinatus,  teres  minor,  and  subscapularis  are  left  attached  to 
of  the  humenis.     The  bone  is  sawed  Ijelow  the  epiphyseal  line, 
synovial  membrane  of  the  joint  (accompanying  the  biceps  tendon)  »s  apt 
be  o()ened  on  the  inner  aspect,  where  it  is  lowest.     The  bursa  under  the 
pularis  tendon  generally  communicates  with  the  joint  and  may  be 
during  the  operation.     As  much  of  the  attachment  of  the  pectoralis 
jor,  teres  major,  and  latissimus  dorsi  as  jjossible  is  raised  with  the  pen- 
so  as  to  be  included  in  the  musculo  pjeri osteal  covering  of  the  end 
me  and  in  the  quilting  of  the  muscles,  in  order  to  retain  the  attach- 
es of  these  muscles  upon  the  stump  and,  therefore,  their  action  upon 
ic  artiticial  hmb. 

In  an  amputation  through  the  upper  two-thirds  by  an  anterior  flap  twice 
!   m«i  long  as  the  p<»slerior,  the  scar  will  eventually  be  terminal,  owing  to  the 
Bmuci)  j^rcalcr  retraction  of  the  anterior  parts  — the  biceps  contracting  most  of 
Hiny  muscle,     A  terminal  cicatri.x  is  sought  in  the  stumps  of  the  arm. 
B       The  stump  should  be  dressed  upon  a  sjilint. 
H       For  control  of  hemorrhage  in  amputating  at  the  shoulder  joint, sec  page  325. 


AHPUTAnON  OF  THE  ARM,  IN  GENERAL. 

Best  Methods.— Modified  Circular— best  for  the  lower  third 
Anterior  and  Short  Posterior  Flaps — best  for  the  upper  two-thirds. 
fjitcmal  Flap — best  at  the  surgical  neck. 

Other  Methods. — Simple  Circular  (infundibular  form).     Single  Anterior 
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Flap  (Malgaigne's  method).  Anterior  Ellipse  (practically  an  anterior  flap). 
Posterior  Ellipse  (practically  a  posterior  flap).  Lateral  Flaps  (of  skin  and 
muscles).  Rectangular  Flap  (Teale's  method).  Oval  Method  (at  the  surgi- 
cal neck) 

AMPUTATION  THROUGH  THE  LOWER  THIRD  OF  THE  ARM 

BY  MODIFIKD  CIRCl'LAR  METHOD. 

Description. — Two  short  skin-flaps  are  cut  and  turned  back,  and  l^rx< 
muscles  divided  circularlv  in  the  infundibular  manner. 


Fii,'.  2'.^.-  .\Mri  lAUiiSs  iiiRr.rr.M  Arm  anp  at  Shoii.dkr :— A.  Through  lower  part  of  ai 
by  iiiMilifii*!  lirciil.ir  ;  I'.,  l  lirr.n.uli  iipjxT  jmit  of  .inn,  by  long  anterior  and  sh<»rl  i>ostcriur  rt.i|t« ;  C" 
At  sbmiliifr  jniiit.  l^y  «.Mi  rnal  lai  ktl  nuthixl  i  I.arri.-y's  operation)  ;  I).  I).  Al  shouhier.  by  external. o^ 

ddtoiil.  fi.ip  '.  I>npii\tnii>.  opiniticitii. 


Position. — Patient  supine,  at  edpe  of  table;  limb  horizontally  abducted 
over  the  edge  of  tai)le  during  anterior  inci.sions,  and  held  vertically,  with 
bent  elbow,  or  drawn  over  the  chest,  in  dorsal  incisions.     Surgeon  on  CMltcr 
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side  of  right  and  inner  side  of  left  limbs.  Assistants  steady  the  limb  above 
and  below  the  site  of  amputation. 

Landmarks.— Saw-line. 

Incision. — The  lowest  limit  of  the  skin  incision  is  placed  at  a  distance 
l)elow  the  saw-line  equal  to  three-fourths  of  the  diameter  of  the  limb  at 
the  saw-line  (thus  securing  a  covering  of  ij  diameters).  Of  this  total  dis- 
tance the  small  flaps  will  occupy,  appro.ximately,  the  lower  one-third.  These 
flaps  are  generally  anterior  and  posterior  (but  may  be  lateral,  or  in  any 
intermediate  position,  as  the  local  conditions  may  demand).  Their  base  is 
one-half  the  circumference  of  the  limb — they  pass  down  the  lateral  asi)ects 
of  the  limb  to  nearly  their  lower  limit,  when  they  bluntly  round  transversely 
across  the  limb  to  a  corresponding  point  on  the  opposite  side.  The  anterior 
and  posterior  flaps  are  similar  (Fig.  208,  A). 

Operation. — These  flaps  of  skin  and  fascia  are  freed  up  to  their  base 
and  turned  back  as  culls.  Here  the  more  su])erlicial  muscles  are  circularly 
divided,  and  retracted  in  turn.  Ujjon  the  line  of  these  retracted  superficial 
muscles,  the  deeper  muscles  are  cut  to  the  bonc^at  a  level  still  beneath  the 
saw-line.  This  last  circular  division  also  divides  the  periosteum  aiound 
the  entire  bone.  All  the  soft  parts,  including  the  periosteum,  arc  now  freed 
up  to  the  saw-line  and  the  bone  divided.  Tie  the  brachial,  superior  pro- 
funda, inferior  profunda,  muscular,  and  possibly  the  anastomotica  magna, 
branches.  See  that  the  musculospiral  nerve  is  cleanly  divided,  and  excise 
any  portion  of  it  apt  to  be  pressed  upon  in  iK'nding  the  flap  over  the  end  of 
bone.  Suture  the  musculo  periosteal  covering.  Quilt  the  muscles.  Suture 
the  flaps  in  a  lateral  line. 

Comment. — (1)  The  modified  circular  method  makes  it  easier  to  free 
the  bone  of  soft  parts  up  to  the  saw  line,  and  also  furnishes  a  more  sym- 
metrical terminal  covering.  If  necessary,  the  skin-fla]js  may  represent  one- 
half  of  the  distance  between  the  saw  line  and  the  lowest  limit  of  the  skin- 
incision.  (2)  The  simple  circular  method  (the  infundibular  form)  may  be 
done  here  in  small  limbs  with  llabby  coverings — but  would  be  difficult  in 
large  limbs  with  firm  coverings.  When  the  infundibular  circular  method  is 
used,  it  should  be  an  oblique  circular,  the  circle  dipj)ing  lower  on  the  antero- 
internal  aspect  of  the  arm,  where,  owing  to  greater  retraction,  it  will  be  sub- 
sequently drawn  up  to  the  level  with  the  outer  part. 
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BY  LONG  ANTERIOR  AND  SHORT  I'OSTl-.RIOR  l-l.APS. 

Description. — Two  U-shaped  fla})s  of  skin  and  muscle  are  raised,  the 
posterior  being  one-half  the  length  of  the  anterior. 

Position. — As  in  the  last  operation. 

Landmarks. — Saw-li  ne. 

Incisions. — The  base  of  each  flap  equals  one-half  circumference  at  the 
saw-line.  The  length  of  the  anterior  flaj)  is  equivalent  to  one  diameter  at 
the  saw-line.  And  the  length  of  the  posterior  flap  is  one-half  the  diameter. 
Both  are  U  -shaped  flaps.  Care  is  taken  to  place  these  flaps  so  that  the  brachial 
artery  will  not  be  apt  to  be  split — the  vessel  should  be  in  the  posterior  fla|) — 
and  the  points  of  junction  of  the  two  flaps  on  the  inner  and  outer  aspect  of 
the  arm  should  be  so  shifted  toward  the  outer  side  as  to  make  this  certain. 
The  arm  is  raised  vertically  while  the  posterior  flap  is  being  marked  out 
and  incised  (Fig.  268,  B). 
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Operation. — Having  incised  skin  and  fascia  along  the  above  lines,  the 
muscles  are  divided  along  the  retracted  integumentary  coverings — cutting 
to  the  bone  along  the  vertical  limbs  of  the  flaps,  and  cutting  obliquely  inward 
and  upward  along  the  rounded  transverse  endings  of  the  flaps,  in  a  bluntly 
beveled  fashion — coming  down  upon  the  bone  sufficiently  far  below  the  saw- 
line  to  provide  a  periosteal  covering,  which,  with  the  muscles,  is  freed  up  to 
the  saw  line — and  the  bone  divided.  Care  is  taken  to  divide  the  musculo- 
spiral  nerve  evenly  and  short — as  well  as  the  nerves  in  the  anterior  flap  which 
bend  over  the  end  of  the  bone,  partially  excising  them  if  necessary.  Tie  the 
brachial,  superior  profunda,  and  inferior  profunda,  and  muscular  branches. 
Quilt  the  muscles  of  the  anterior  to  those  of  the  posterior  flap — the  former 
chiefly  covering  the  end  of  the  bone.  Suture  the  skin  margins  of  the  flaps. 
The  limbs  should  be  steadied  by  a  splint  which  also  includes  the  shoulder. 


AMPUTATION  OF  ARM  AT  SURGICAL  NECK 

BY  SINGLK  KXTKKNAL  II.AP. 

Description. — A  U-shaped  llap,  composed  chiefly  of  deltoid,  is  raised 
from  the  outer  aspect  of  the  arm,  while  the  parts  on  the  inner  aspect  are 
divided  transversely,  or  with  slight  downward  convexity,  on  a  level  with  the 
upper  limit  of  the  limbs  of  the  flap. 

Position. — As  in  the  above  operations — the  limb  being  drawn  well  away 
from  the  body,  which  will  give  access  to  l)oth  outer  and  inner  aspects. 

Landmarks. — Surgical  neck  of  humerus  (just  below  the  tuberosities). 

Incisions. — Flap  incision — the  base  of  the  fl;ip,  which  is  U-shaped,  is 
placed  about  2.5  cm.  (i  inch)  below  the  saw-line  through  the  surgical  neck — 
its  width  being  equal  to  half  the  circumference  of  the  limb  at  the  flap's  upper 
limit — its  length  being  that  of  the  diameter  at  the  saw-line.  The  anterior 
limb  of  the  flap  passes  down  the  mid-anterior  aspect  of  the  arm,  and  the 
posterior  limb  down  the  mid-posterior  aspect.  Inner  incision — crosses  the 
inner  aspect  of  the  arm,  with  a  slight  downward  convexity,  connecting  the 
upper  hmits  of  the  vertical  limbs  of  the  flap  (Fig.  269,  B). 

Operation. — The  above  incisions  pass,  at  first,  through  skin  and  fascia 
only.  After  the  integuments  have  retracted,  the  external  flap  is  cut  from 
without  inward,  upon  the  line  of  the  retracted  tissues,  beveling  obliquely 
upward  and  inward  toward  the  upper  limit  of  the  flap.  The  bleeding  vessels 
in  this  external  wound  are  clamped  as  met.  The  inner  incision  is  now  deep- 
ened— and  the  axillary  vessels  tied  as  encountered  and  before  being  cut — 
and  the  nerves  cut  short.  The  tendon  of  the  pectoralis  major  is  preserved, 
the  periosteum  l;eing  divided  below  the  bicipital  groove  and  stripped  up, 
including  this  tendon.  Avoid  opening  the  synovial  sheath  of  the  biceps 
tenrion,  dividing  it  low  down,  together  with  the  coracobrachialis.  Detach 
the  tendons  of  the  lalissimus  dorsi  and  teres  major  as  subperiosteally  as 
possible.  Retract  the  outer  flaj)  and  the  parts  on  the  inner  aspect  of  the  arm 
up  to  the  saw-line — and  divide  the  bone  through  the  lowest  part  of  the  surgical 
neck  possible,  .\void  the  circumflex  nerve  and  the  posterior  circumflex 
artery.  The  brachial  artery  will  have  been  tied  in  the  course  of  operation — 
branches  of  the  anterior  and  posterior  circumflex  and  muscular  branches 
which  have  not  been  previously  tied  arc  now  taken  up.  Bring  the  outer 
flap  across  the  end  of  the  bone— (juilt  the  muscles  of  the  flap  to  those  divided 
in  the  inner  incision — and  suture  the  integumentary  portion  of  the  flap  trans- 
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The  center  of  the  coraco-acromial  ligament  lies  over  the  superior  aspect 
of  the  shoulder-joint. 

The  greater  tuberosity  of  the  humerus  is  felt  externally — the  lesser  ante- 
riorly. To  the  former  are  attached  the  supraspinatus,  infraspinatus,  and 
teres  minor,  in  order,  from  above  downward.    To  the  lesser — the  subscapularis. 

With  the  arm  by  the  side  and  the  hand  supine,  the  bicipital  groove  looks 
directly  forward — the  head  of  the  humerus  lying  entirely  to  the  outer  side 
of  the  vertical  hne  from  the  coracoid  process.  The  head  of  the  humerus 
faces,  practically,  in  the  direction  of  the  inner  condyle — and  the  greater 
tuberosity  in  the  direction  of  the  outer  condyle. 

The  upper  epiphysis  of  the  humerus  unites  with  the  bone  about  the 
twentieth  year — the  inner  part  of  the  cartilage  is  within  the  capsule  of  the 
joint — the  outer,  anterior  and  po.sterior  parts  are  subperiosteal. 

The  surgical  neck  lies  between  the  bases  of  the  tuberosities  and  the  inser- 
tions of  the  latissimus  dorsi,  teres  major,  and  pectoralis  major. 

The  deltoid  gives  the  rounded  outline  to  the  shoulder — and  its  insertion 
is  marked  by  a  depression  on  the  outer  aspect  of  the  middle  of  the  arm. 

The  groove  between  the  pectoralis  major  and  deltoid  contains  the  cephalic 
vein  and  the  humeral  branch  of  the  acromio  thoracic  artery. 

The  acromio-thoracic  artery  emerges  from  the  upper  border  of  the  pec- 
toralis minor  in  the  course  of  the  brachial  artery,  where  a  line  from  near  the 
junction  of  the  third  rib  and  its  cartilage  to  the  coracoid  process  crosses  that 
vessel. 

The  posterior  circumflex  artery  and  circumflex  nerve  cross  the  surgical 
neck  of  the  humerus  transversely  about  1.3  cm.  (\  inch)  above  the  center 
of  the  vertical  axis  of  the  deltoid. 

The  skin  over  the  deltoid  is  thick,  adherent,  and  little  rctractile^that 
over  the  pectoralis  major  is  fme  and  retractile. 

The  dorsalis  scapula;  artery  crosses  the  axillary  border  of  the  scapula 
opposite  the  center  of  the  vertical  axis  of  the  rlcltoid. 


GENERAL    SURGICAL    CONSIDERATIONS    IN    DISARTICULATING    AT 

SHOULDER-JOINT. 

Methods  of  Hemorrhage-control  during  operations  near  the  Shoulder- 
joint: — (a)  Wyeth's  Shoulder  Transfixion  Pins,  with  tubular  rubber  Tourni- 
quet placed  above  them; — The  anterior  pin  enters  the  middle  of  the  anterior 
axillary  fold,  sHghtly  to  the  inner  side  of  the  center  of  the  fold — and  emerges 
2.5  cm.  (i  inch)  within  the  tip  of  the  acromion  |)rocess.  The  posterior  pin 
enters  the  posterior  axillary  fold,  at  a  point  corresi)onding  with  the  entrance 
of  the  anterior  pin — and  similarly  emerges  posteriorly  2.5  cm.  (i  inch)  within 
the  tip  of  the  acromial  process.  Care  is  necessary  to  avoid  striking  the 
spine  of  the  scapula  with  the  posterior  y)in.  RuViber  tubing  of  i.;^  cm.  (^ 
inch)  diameter  is  wound  several  times  around  the  axilla,  above  the  pins,  and 
tied  (Fig.  209,  right  shoulder),  (b)  Preliminary  exposure  and  double  ligation 
of  the  axillary  artery,  with  division  between  the  two  ligatures  (as  in  I>arrey's 
operation,  page  329).  (c)  Digital  compression  of  the  main  artery  in  the 
flap  by  an  assistant,  who  grasps  the  part  just  prior  to  division  of  the  artery 
(as  in  Spence's  operation,  page  327).  (d)  Hy  Tourniquet  and  Pad: — A  firm 
pad  is  placed  in  the  a.xilla — over  this  are  j>laced  several  turns  of  rubber 
tubing  passing  around  the  axilla — the  enrls  are  then  carried  in  a  single 
figure-of-eight  fashion  over  the  clavicle  of  the  same  side,  and  thence  across 
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superior  acromio-clavicular,  inferior  acromio-clavncular  ligaments;  inter- 
articular  fibro-cartilage;  synovial  membrane,  (b)  Coraco-clavicular  Union:— 
trapezoid  and  conoid  ligaments,  (c)  Shoulder-joint: — capsular,  glcno- 
humeral  bands  of  capsular,  coraco-humeral,  glenoid  and  transverse  humeral 
ligaments,  and  synovial  membrane. 

Muscles  Reinforcing  Shoulder-joint. — Above: — supraspinatus.  Be- 
low:— long  head  of  triceps;  an  upward  extension  of  p)ectoralis  major.  In- 
ternally:— subscapularis.  Externally: — infraspinatus;  teres  minor.  \\'itliin 
Joint: — long  head  of  biceps.     Surrounding  Joint: — deltoid. 

Muscles  in  More  or  Less  Direct  Relation  with  Shoulder-joint.— (a) 
Anterior  Thoracic  Region: — pectoralis  major,  pectoralis  minor,  subclaxius. 
(b)  Lateral  Thoracic  Region: — serratus  magnus.  (c)  Acromial  Region:— 
deltoid,  (d)  Anterior  Scapular  Region : — subscapularis.  (e)  Posterior  Scapu- 
lar Region: — supraspinatus,  infraspinatus,  teres  minor,  teres  major,  (f) 
Muscles  Passing  from  Shoulder  to  Arm  Anteriorly: — bicej)s,  coracobrachialis. 
(g)  Muscles  Passing  from  Shoulder  to  Arm  Posteriorly: — triceps. 

Movements  of  Shoulder-joint. — Forward: — pectoralis  major,  anterior 
fibers  of  deltoid,  coracol)rachialis,  biceps  (when  elbow  is  flexed).  Backward: 
— latissimus  dorsi,  teres  major,  posterior  fibers  of  deltoid,  triceps  (when 
elbow  is  extended).  Abduction: — deltoid,  supraspinatus.  Adduction:— 
subscapularis,  pectoralis  major,  latissimus  dorsi,  teres  major.  Outward 
Rotation: — infraspinatus,  teres  minor.  Inward  Rotation: — subscapularis, 
latissimus  dorsi,  teres  major,  pectoralis  major. 

Bursas  in  Neighborhood  of  Joint. — Beneath  tendon  of  subscapularis 
— communicating  with  joint  by  opening  on  anterior  side  of  capsule.  Bieneath 
tendon  of  infraspinatus  (sometimes  present) — communicating  with  joint  by 
opening  on  posterior  aspect  of  capsule.  Between  under  surface  of  deltoid 
and  outer  surface  of  capsule — not  communicating  with  joint.  Biceps  tendon 
passes  through  the  joint  and  is  surrounded  by  tubular  sheath  continuous 
with  synovial  membrane. 

Arteries  in  Neighborhood  of  Shoulder-joint.— Suprascapular,  trans- 
versalis  colli,  superior  thoracic,  acromial  thoracic,  long  thoracic,  alar  thoracic, 
subscapular,  anterior  circumflex,  posterior  circumflex. 

Veins  in  Neighborhood  of  Shoulder-joint. — Two  suprascapular,  t\*o 
transversalis  colli,  superior  thoracic,  acromial  thoracic,  long  thoracic,  alar 
thoracic,  subscapular,  anterior  circumflex,  posterior  circumflex,  cephalic 

Nerves  in  Neighborhood  of  Shoulder-joint. — Acromial  branch  of 
cervical  plexus,  posterior  thoracic,  suprascapular,  external  anterior  thoracic, 
internal  anterior  thoracic,  upper  subscapular,  lower  subscapular,  middle 
subscapular,  circumflex, — and  following  passing  through  axilla  to  arm  and 
forearm;  musculocutaneous,  internal  cutaneous,  lesser  internal  cutaneous, 
median,  ulnar,  musculospiral. 


SURFACE  FORM  AND  LANDMARKS  OF  SHOtlLDER-JOINT. 

To  find  the  direction  and  position  of  the  shoulder-joint — ha\nng  fully 
abducted  the  arm,  draw  a  slightly  curved  line  from  the  middle  of  the  coraco- 
acromial  ligament,  with  convexity  inward,  to  the  innermost  part  of  the  head 
of  the  humerus  felt  in  the  axilla. 

The  coracoid  process  is  not  actually  within  the  infraclavicular  fossa,  but 
lies  near  the  j)ectoro-deltoid  groove,  covered  by  the  anterior  fibers  of  the 
deltoid,  and  a  little  below  the  clavicle. 
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The  center  of  the  cnraco-acrnmial  ligament  lies  oAcr  the  superior  aspect 
of  the  shoulder-joint. 

The  greater  tuberosity  fjf  the  humerus  is  felt  externally— lite  lesser  ante- 
riorly. To  the  former  are  attached  the  supraspinalu.s.  infraspinatus^  and 
teres  minor,  in  order,  from  above  downward.    I'o  the  lesser^the  subscapularis. 

With  the  arm  by  the  side  and  the  hand  supine,  the  bicipital  groove  looks 
directly  forward — the  head  t;f  the  humerus  lying  entirely  to  the  outer  side 
of  the  vertical  line  from  the  coracoid  process.  The  head  of  the  humerus 
faces,  practically,  in  the  direction  of  the  inner  condyle^and  the  greater 
tuberosity  in  the  direction  of  the  outer  condyle. 

The  upper  epiphysis  of  the  humerus  unites  with  the  bone  about  the 
tvrentieth  year — the  inner  part  of  the  cartilage  is  within  the  capsule  of  the 
joint — the  outer,  anterior  and  posterior  parts  are  subijeriostcab 

The  surreal  neck  lies  between  the  bases  of  the  tuberosities  and  the  inser- 
tions of  the  latissimus  dorsi,  teres  major,  and  pecloralis  major. 

The  deltoid  gives  the  rounded  outline  to  the  shoulder — and  its  insertion 
is  marked  by  a  depression  on  the  outer  as|>ect  of  the  midtllc  oil  the  arm. 

The  groove  l>elween  the  pectoralis  major  and  deltoid  contains  the  cephalic 
vein  and  the  humeral  branch  of  the  acromio-thoracic  arter\'. 

The  acromio  thoracic  artery  emerges  from  the  upper  border  of  the  pec- 
toralis minor  in  the  course  of  the  brachial  artery,  where  a  line  from  near  the 
junction  of  the  third  rib  and  its  cartilage  ti>  the  coracoid  process  crtisses  that 
vessel. 

The  posterior  circumflex  artery  and  circumflex  ner^e  cross  the  surgical 
neck  of  the  humerus  transversely  about  1.3  cm.  (i  inch)  above  the  center 
.of  the  vertical  axis  of  the  deltoid. 

The  skin  over  the  deltoid  is  thick,  adherent,  and  Httle  retractile — ^that 
the  pectoralis  major  is  fine  and  retractile. 

The  dorsalis  scapula.'  artery  crosses  the  axillary  border  of  the  scapula 
the  center  of  the  vertical  axis  of  the  deltoid. 


[GENERAL    SURGICAL    CONSIDERATIONS    IN    DISARTICULATING    AT 

SHOULDER-JOINT, 
Methods  of  Hemorrhage-control  (hiring  operations  near  the  Shoulder- 
Pjoint: — (a)  Wyeth's  Shoulder  Tran.-.rixion  Pins,  with  tubular  rubber  Tourni- 
quet placed  above  them;^The  anterior  pin  enters  the  middle  of  the  anterior 
axillary  fold,  slightly  to  the  inner  side  of  the  center  of  the  fold— antl  emerges 
a. 5  cm.  (i  inch)  within  the  tip  of  the  acromion  process.     The  posterior  pin 
i  enters  the  posterior  axillar}'  fold,  at  a  point  corresponding  with  the  entrance 
of  the  anterior  pin — and  similarly  emerges  posteriorly  2.5  cm.  {i  inch)  within 
the  tip  of  the  acromial  process.     Care  is  necessary  to  avoid  striking  the 
spine  of  the  scapula  with  the  posterior  pin.     Rubber  tubing  of  1.3  cm.  (^ 
imeter  is  wound  several  times  around  the  axilla,  above  the  pins,  and 
4  2og,  right  shoulder),     (b)  Preliminary  exposure  and  doulde  ligation 
ot  ihc  iixillary  arten,*,  with  division  between  the  two  ligatures  (as  in  Larrey's 
operation,   page   329).      (c)  Digital  compression  of   the  main  arter>'  in   the 
6ap  by  an  assistant,  who  grasps  the  part  just  prior  to  division  of  the  arler)' 
(as  in  Spcnce's  operation,  page  327).     (d)  By  Tourniquet  and  Pad; — A  firm 
Ifwd  is  placed  in  the  axilla— over  this  are   placed  several  turns  of  nibber 
pa.«<sing    around    the    axilla— the  ends  are   then  crirrJcd    in  a  single 
T-eight  fashion  over  the  clavicle  of  the  same  side,  and  thence  across 


328 


AMPUTATIONS. 


glenoid  cavity,  by  abducting  and  rotating  the  head  of  the  humerus  outward — 
the  connection  of  the  limb  being  maintained  by  the  still  unsevered  tissues 
upon  the  inner  aspect.     (6)  The  surgeon  grasps  the  disarticulated  head  with 


Fig.  270.— AMPfTATioNs  I  iiKdi  f,u  Arm  AND  AT  Shoii  C'KK  ;— A.  Tliroujjh  tower  arm.  by  oblique 
circular  niclluxl  ;  B,  At  shoiikicr,  by  aiiUTii.r  nukit  nidhml  iSpt-iices  upcralitm)  ;  C,  Of  Upper  limb, 
together  with  sraptila  and  part  of  >.!a\i<-lf.  b>  antoro-intVtior  i ptctoro-axillarx  )  and  poslero-superior 
(ccrvicoscapular)  Maps  i  Bt.T>;fis  upcratioii-. 


the  left  hand  and  draws  it  outward  from  the  trunk.  As  he  does  so,  the  first 
assistant,  standing  behind  the  shoulder,  places  the  palm  of  the  fingers  of 
both  hands  against  the  axillary  aspect  of  the  still  uncut  inner  tissues,  and  his 
thumbs,  one  from  each  side,  between  the  neck  of  the  bone  and  the  tissues 
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of  the  inner  side,  compressing  the  axillary  vessels  between  the  thumbs  in  the 
wound  and  the  outspread  fingers  in  the  axilla — until  he  feels  all  circulation 
controlled.  The  surgeon  now  passes  a  long  knife  between  the  neck  of  the 
bone  and  the  thumb-nails  of  his  assistant,  and,  by  a  steady,  sawing  move- 
ment, cuts  his  way  from  within  downward  and  outward,  aiming  to  come  out 
on  a  line  with  the  retracted  integuments  along  the  original  incision,  along 
the  inner  limb  of  the  racket.  As  the  knife  cuts  its  way  out,  the  fingers  of 
the  assistant  follow  the  blade  closely,  with  the  artery  under  his  grasp.  Just 
prior  to  the  final  passage  of  the  knife,  the  tissues  are  tightly  grasped  and 
steadily  held,  until  the  knife  emerges — when  he  presents  to  the  surgeon  the 
cut  margin  of  the  inner  flap,  with  the  vessels  in  easy  evidence.  (7)  Tie  the 
brachial  artery  at  once,  and  the  two  brachial  venaj  comites  and  the  basilic 
vein.  In  the  vertical  and  external  liml)  of  the  racket,  in  incising  and  deepen- 
ing the  wound,  branches  of  the  acromial  thoracic,  the  anterior  circumflex, 
and  muscular  branches  are  at  first  clam})ecl  and  subsequently  tied.  (8)  The 
posterior  circumflex  nerve  should  not  be  injured.  The  nerves  which  are 
severed  are  cut  short.  (9)  The  margins  of  the  capsulo-pcriosteal  wound, 
w'here  any  appreciable  periosteum  has  been  saved,  are  sutured.  The  muscles 
are  quilted  by  deep  and  sui)erficial  tiers  of  buried  catgut  (chromic)  sutures. 
Temporary  drainage  is  provided.  The  integumentary  edges  of  the  wound 
are  sutured  in  one  vertical  line.  The  stumj)  should  be  snugly  compressed 
against  the  thorax  by  the  bandage. 

Comment. — (1)  This  operation  is  an  illustration  of  the  control  of  liemor- 
rhage  by  digital  compression  in  the  flap.  (2)  By  saving  as  much  of  the 
attachment  of  the  pectoralis  major,  latissimus  dorsi  and  teres  major,  in  the 
subperiosteal  freeing  of  the  humerus,  connections  in  the  stunij)  are  formed 
by  these  tendons  and  considerable  range  of  movement  is  thereby  added  to 
an  artificial  limb.  (3)  The  axillary  vessels  have  been  exposed  where  the 
inner  limb  of  the  racket  crosses  their  course  and  ligatcd  prior  to  disarticula- 
tion. (4)  Where  the  deltoid  tissues  are  very  thick,  this  flap  may  be  ad- 
vantageously thinned  a  Utile  by  making  the  incision  of  the  outer  limb  of  the 
racket  in  a  beveling  manner.  (5)  The  more  nearly  the  oj^eration  is  done 
subperiosteally,  where  no  contraindication  to  the  preservation  of  the  peri- 
osteum exists,  the  greater  the  safety  to  the  im})ortant  tissues,  especially  the 
circumflex  nerve  and  posterior  circumflex  artery. 


DISARTICULATION  AT  SHOULDER- JOINT 

BY  EXTERNAL  RACKET  METHOD  -  LARREVS  OPERATION. 

Description. — The  queue  of  the  incision  is  placed  over  the  external 
aspect  of  the  upper  end  of  the  humerus — from  the  center  of  this  incision 
(which  may  first  have  been  made  for  exi)loration  of  the  joint  alone)  the  two 
limbs  of  the  racket  diverge — encircling  the  anterior  and  posterior  aspects 
of  the  arm  and  meeting  on  the  inner  side. 

Position. — As  in  Spence's  operation  (page  327). 

Landmarks. — Prominence  of  acromion. 

Incisions. — (1)  Vertical  incision — (arm  being  slightly  abducted)  begins 
immediately  below  the  anterior  aspect  of  the  prominence  of  the  acromion 
and  passes  thence  vertically  down  the  external  asj)cct  of  the  arm  for  10  cm. 
(4  inches).  (2)  Oval  incision— from  the  center  of  the  vertical  incision  the 
two  limbs  of  the  oval,  or  racket,  begin  and  pass  obliquely  downward  over 
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the  anterior  and  posterior  aspects  of  the  limb,  meeting  upon  its  inner  border 
on  a  level  with  the  lowest  part  of  the  vertical  incision  (Fig.  268,  C). 

Operation. — (i)  The  vertical  incision  passes  at  once  through  the  deltoid 
directly  to  the  bone  and  into  the  joint.  The  operation,  which  may  have 
been  begun  as  an  exploratory  one,  may  end  with  an  investigation  of  the  joint 
— or  may  proceed  to  an  excision  of  the  joint  structures — or  may  end  as  an 
amputation.  If  the  latter,  the  oval,  or  racket,  incision,  as  above  described, 
is  added  to  the  vertical  incision.  (2)  The  limbs  of  the  racket  are  at  first 
incised  through  skin  and  fascia  only,  and  may  be  made  at  one  stroke,  or, 
better,  by  two.  (3)  The  anterior  limb  of  the  racket  is  now  deepened,  while 
the  arm  is  rotated  outward — the  incision  passing  through  the  anterior  portion 
of  the  deltoid — the  tendon  of  the  pectoralis  major  is  severed  as  near  the 
bone  as  possible — the  coracobrachialis  and  biceps  are  divided — and,  next  to 
these,  the  axillary  vessels  are  encountered,  carefully  exposed  and  doubly 
ligatcd,  beyond  the  posterior  circumflex  Ijranch.  This  flap  is  then  freed 
up  to  the  joint.  For  the  same  reasons  mentioned  under  the  last  operation, 
the  freeing  of  these  flaps  should  be  done  as  subperiosteally  as  possible.  (4) 
The  posterior  limi)  of  the  racket  is  similarly  dee])ened,  the  arm  being  rotated 
inward — the  incision  ])assing  through  the  posterior  portion  of  the  deltoid — 
and  meeting  the  anterior  limb  ujxm  the  inner  side  of  the  arm.  This  flap 
is  then  also  freed  up  to  the  joint  as  subperiosteally  as  possible.  (5)  Dis- 
articulation is  accomplished  (after  severing  close  to  the  bone  in  the  above 
freeing  of  the  anterior  and  |)osterior  flaps,  the  attachments  of  the  supra- 
spinatus,  infraspinatus,  and  teres  minor  to  the  great  tuberosity,  and  the 
subscaj)ularis  to  the  lesser)  by  cutting  the  capsule  and  the  long  head  of  the 
biceps  against  the  head  of  the  bone  transversely.  The  head  of  the  bone  is 
now  disarticulated  and  thrust  u|)war(l.  (6)  To  sever  the  remaining  soft 
parts,  the  surgeon  gras|)s  the  disarticulated  head  of  the  humerus  with  his 
left  hand  and  draws  it  outward — then  inserts  a  long  knife  between  the  neck 
of  the  bone  and  the  remaining  undivided  parts,  and.  In*  a  sawing  movement, 
cuts  his  way  downward  and  outward  1  jet  ween  the  severed  axillar}-  vessels 
and  the  bone,  coming  out  on  a  line  with  the  retracted  inner  limb  of  the  racket 
incision  (just  as  in  the  disarticulation  by  the  anterior  racket).  (7)  Besides 
the  above  named  vessels,  the  anterior  and  j)ostcrior  circumflex  are  both  apt 
to  be  divided,  as  well  as  some  muscular  Ijranches.  The  circumflex  nen*e  is 
likely  to  be  severed.  All  nerves  are  cut  short.  (8)  The  capsule  is  to  be 
trimmed,  if  hanging  in  tags.  Temjx^rary  drainage  is  used.  The  capsulo- 
periosteal,  or  capsulo-muscular  covering  is  sutured — the  muscles  quilted 
dee|)ly  and  superficially-  -and  the  skin  sutured  in  a  vertical  line. 

Comment. — This  operation  is  an  illustration  of  the  control  of  hemor- 
rhage by  the  ligation  of  the  main  vessels  in  the  line  of  incision,  prior  to  dis- 
articulation. 

DISARTICULATION  AT  SHOULDER- JOINT 

F'.V   rXTKRNAI.  OR   l)Kl,TOir>  F1..\P. 

Description.-  A  U-shaped  flap,  consisting  ])ractically  of  the  deltoid 
muscle,  is  raised  from  the  outer  side  of  the  shoulder — its  upper  limits  being 
connected  by  a  transversely  curved  incision  across  the  inner  aspect  ofthe 
arm. 

PnRitinn_ — \<  In    "snpnrp'<;  rniprntii^n    ^n.ncrp    ?->-^ 
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process,  anteriorly,  to  the  spine  of  the  scapula  at  the  root  of  the  acromion 
posteriorly.  In  length,  the  flap  extends  nearly  to  the  insertion  of  the  deltoid. 
The  upper  extremities  of  the  limbs  of  the  flap  are  joined  by  a  transversely 
cun^ed  incision  (with  slight  downward  convexity)  crossing  the  inner  side 
of  the  arm  about  5  cm.  (2  inches)  below  the  lower  limit  of  the  axilla.  On 
the  right  side,  the  incision  begins  at  the  root  of  the  acromion  and  ends  at  the 
coracoid,  the  arm  having  been  placed  across  the  chest.  On  the  left  side, 
the  incision  begins  at  the  coracoid,  with  the  arm  abducted — and  ends  at  the 
root  of  the  acromion,  with  the  arm  across  the  chest.  In  both,  the  surgeon 
manipulates  the  limb  with  his  left  hand.  This  flap  consists  of  the  entire 
thickness  of  the  deltoid  at  the  base,  while  its  margins  are  beveled.  (Fig.  268, 
D,  D.) 

Operation. — The  entire  length  of  the  superficial  incision  outlining  the 
flap  is  now  dee])ened  to  the  bone  along  the  line  of  the  retracted  skin — cutting 
in  a  beveling  fashion  obliquely  from  without  inward  and  from  below  upward. 
This  mass  of  soft  tissues  is  then  raised  from  the  bone,  severing  the  attach- 
ments of  the  muscles  of  the  great  and  less  tul)erosities.  The  joint  is  now- 
opened  by  cutting  directly  down  upon  the  capsule  and  long  head  of  the  biceps 
transversely  against  the  head  of  the  bone.  The  head  of  the  bone  is  dis- 
articulated and  thrust  upward,  and  the  operation  completed  as  in  Sj)ence's 
method  of  disarticulating — that  is,  the  head  of  the  bone  is  grasped  and  drawn 
outward — an  assistant  guarding  the  tissues  of  the  inner  flaj)  as  in  the  opera- 
tion just  mentioned,  a  long  knife  is  inserted  V)Ctween  the  neck  of  the  bone 
and  the  still  undivided  tissues  upon  the  inner  aspect  and  made  to  cut  its  way 
downward  and  outward  on  a  line  with  the  transversely  curved  portion  of  the 
incision  connecting  the  upper  limbs  of  the  flap,  thus  severing  the  pectoralis 
major,  latissimus  dorsi,  and  teres  major.  Having  ligated  the  vessels  and 
cut  the  nerves  short — the  muscles  are  quilted — and  the  integumentary  margin 
of  the  deltoid  flap  is  sutured  to  the  border  of  the  short  internal  flap. 

Comment. — (i)  This  is  the  least  desirable  of  the  three  methods  of  dis- 
articulation described.  (2)  Hemorrhage  may  be  controlled  by  some  form 
of  tourniquet,  or  by  the  early  ligation  of  the  artery  in  the  axilla.  (3)  An 
attempt  may  be  made  to  save  the  circumflex  nerve  and  the  posterior  circumflex 
artery — either  by  isolating  and  retracting  them  while  incising  from  the  skin 
downward  in  the  posterior  limb  of  the  flap — or  by  approaching  them  from 
the  anterior  portion  of  the  flap,  working  under  the  periosteum  and  then 
retracting  them. 

AHPUTATION    OF   UPPER    LIMB,    TOGETHER    WITH    SCAPULA    AND 

PART  OF  CLAVICLE, 

BY    ANTERO-INFF.RFOR    (OR    ri-XTORO-AXILI.ARV)    AND     rrjSTKRn-Sri'ERIOR    (OR 
CKRVICO-SCAITLAR)  FLAPS  —  BF.RGKRS  OF'FRAT[ON. 

Description. — Consists  in  the  rcmt)val  of  the  upper  limb,  together  with 
the  scapula  and  the  outer  two-thirds  of  the  clavicle,  en  jjiussc,  without  dis- 
articulation at  the  shoulder-joint. 

Position. — Given  in  the  steps  of  the  operation. 

Landmarks. — Outline  of  clavicle;  outline  of  scapula;  line  of  shoulder- 
joint  articulation. 

Operation. — (1)  Subperiosteal  Excision  of  middle  third  of  Clavicle  and 
double  ligature  and  division  of  Subclavian  .Artery  and  Vein: — Patient  on 
back,  at  edge  of  table;  shoulders  raised;  arm  by  side.  Make  an  incision 
through  the  periosteum  to  bone,  over  the  upper  surface  of  the  clavicle,  from 
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the  anterior  and  posterior  aspects  of  the  limb,  meeting  upon  its  inner  border 
on  a  level  with  the  lowest  part  of  the  vertical  incision  (Fig.  268,  C). 

Operation. — (i)  The  vertical  incision  passes  at  once  through  the  deltoid 
directly  to  the  bone  and  into  the  joint.  The  operation,  which  may  have 
been  begun  as  an  exploratory  one,  may  end  with  an  investigation  of  the  joint 
— or  may  proceed  to  an  excision  of  the  joint  structures — or  may  end  as  an 
amputation.  If  the  latter,  the  oval,  or  racket,  incision,  as  above  described, 
is  added  to  the  vertical  incision.  (2)  The  limbs  of  the  racket  are  at  first 
incised  through  skin  and  fascia  only,  and  may  be  made  at  one  stroke,  or, 
better,  by  two.  (3)  The  anterior  limb  of  the  racket  is  now  deepened,  while 
the  arm  is  rotated  outward — the  incision  passing  through  the  anterior  portion 
of  the  deltoid — the  tendon  of  the  pectoralis  major  is  severed  as  near  the 
bone  as  possible — the  coracobrachialis  and  biceps  are  divided — and,  next  to 
these,  the  axillary  vessels  are  encountered,  carefully  exposed  and  doubly 
ligated,  beyond  the  posterior  circumflex  branch.  This  flap  is  then  freed 
up  to  the  joint.  For  the  same  reasons  mentioned  under  the  last  operation, 
the  freeing  of  these  flaps  should  be  done  as  subperiosteally  as  possible.  (4) 
The  posterior  limb  of  the  racket  is  similarly  deepened,  the  arm  being  rotated 
inward — the  incision  passing  through  the  posterior  portion  of  the  deltoid — 
and  meeting  the  anterior  limb  upon  the  inner  side  of  the  arm.  This  flap 
is  then  also  freed  up  to  the  joint  as  sul)j)eriosteally  as  possible.  (5)  Dis- 
articulation is  accomplished  (after  severing  close  to  the  bone  in  the  above 
freeing  of  the  anterior  and  posterior  flaps,  the  attachments  of  the  supra- 
spinatus,  infraspinatus,  and  teres  minor  to  the  great  tuberosity,  and  the 
subscapularis  to  the  lesser)  by  cutting  the  ca])sulc  and  the  long  head  of  the 
bice])s  against  the  head  of  the  bone  transversely.  The  head  of  the  bone  is 
now  disarticulated  and  thrust  upward.  (6)  To  sever  the  remaining  soft 
parts,  the  surgeon  grasj^s  the  disarticulated  head  of  the  humerus  with  his 
left  hand  and  draws  it  outward — then  inserts  a  long  knife  between  the  neck 
of  the  bone  and  the  remaining  undivided  ])arts,  and.  by  a  sawing  movement, 
cuts  his  way  downward  and  outward  between  the  severed  axillary  vessels 
and  the  bone,  coming  out  on  a  line  with  the  retracted  inner  limb  of  the  racket 
incision  (just  as  in  the  disarticulation  by  the  anterior  racket).  (7)  Besides 
the  above-named  vessels,  the  anterior  and  posterior  circumflex  are  both  apt 
to  be  divided,  as  well  as  some  muscular  liranches.  The  circumflex  nerve  is 
likely  to  be  severed.  AH  nerves  arc  cut  short.  (8)  The  capsule  is  to  be 
trimmed,  if  hanging  in  tags.  Temfwrary  drainage  is  used.  The  capsulo- 
periosteal,  or  capsulo-muscular  covering  is  sutured — the  muscles  quilted 
deeply  and  superficially — and  the  skin  sutured  in  a  vertical  line. 

Comment. — This  operation  is  an  illustration  of  the  control  of  hemor- 
rhage by  the  ligation  of  the  main  vessels  in  the  line  of  incision,  prior  to  dis- 
articulation. 

DISARTICULATION  AT  SHOULDER- JOINT 

BV   KXTHKNAI.  OR  DFTI/rOID  FLAP. 

Description. — A  U-shaped  flap,  consisting  practically  of  the  deltoid 
muscle,  is  raised  from  the  outer  side  of  the  shoulder — its  upper  limits  being 
connected  by  a  transversely  curved  incision  across  the  inner  aspect  of  the 
arm. 

Position. — .\s  in  Spence's  operation  (page  327). 

Landmarks. — (^)racoid  process  of  scapula;  spine  of  scapula. 

Incision. — The  base  of  this  U-shaped  flap  extends  from  the  coracoid 
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|anleriorly.  to  the  spine  of  the  scapula  al  the  mot  of  the  acromion 

In  length,  the  flap  extends  nearly  to  the  insertion  of  the  deltoid. 

Br  extremities  of  the  limbs  of  the  tlap  are  joined  by  a  transversely 

jcision   (with  slight  downwarri   c<»nvexity)   crossing  the  inner  side 

about  5  cm.  (2  inches)  bchiw  the  lower  limit  of  the  axilla.     On 

tside,  the  incision  begins  at  ihe  root  of  the  acromion  anrl  ends  at  the 

the  arm  having  been  placed  across  the  chest.     On  the  left  side, 

pon  begins  at  the  coracoid,  with  the  arm  abducted— and  ends  at  the 

lie  acromion,  with  the  arm  across  the  chest.     In  both,  the  surgeon 

Ics  ihe  limb  with  his  left  hand.     This  flap  consists  of  the  entire 

I  of  the  deltoid  at  die  base,  while  its  margins  arc  beveled.    (Fig.  268, 

tion.— The  entire  length  of  the  superficial  incision  outlining  the 
IT  dcei>ened  to  the  l>one  along  the  line  of  the  retracted  skin — cutting 
ng  fashion  ubhijuely  from  without  Inward  and  frum  below  upward. 
of  soft  tissues  is  then  raised  from  the  bone,  severing  the  attach- 
thc  muscles  of  the  great  and  less  lu!x*rosities.  The  joint  is  now 
cutting  directly  down  upon  the  capsule  and  long  head  of  the  biceps 
]y  against  the  head  of  the  bone.  The  head  of  the  bone  is  dis- 
and  thrust  upward,  and  the  uperation  completed  as  in  Spence's 
>f  disarticulating — that  is,  the  head  of  the  bone  is  grasped  and  drawn 
—an  assistant  guarding  the  tissues  of  the  inner  flap  as  in  the  opera- 
i  mentione<l.  a  long  knife  is  inserted  l>elwcen  the  neck  of  the  bone 
^ill  undivided  tissues  upon  the  inner  aspect  and  made  to  cut  its  way 
rd  and  outward  on  a  line  with  the  transversely  curved  pjorlion  of  the 
connecting  the  upper  limbs  of  the  flap,  thus  severing  the  pectoralls 
fctissimus  dorsi,  and  teres  major.  Having  ligated  the  vessels  and 
rrves  short— ^the  muscles  are  quilted — and  the  integumentary  margin 
iltoid  tlap  is  sutured  to  the  border  of  the  short  internal  flap. 
ment. — (i)  This  is  the  least  desirable  of  the  three  methods  of  dis- 
on  described.  (2)  Hemorrhage  may  be  controlled  by  some  form 
quet.  or  by  the  early  ligation  of  the  artery  in  the  axilla.  (J)  An 
fiay  be  made  to  save  the  circumtlev  nerve  and  the  posterior  circumflex 
Bther  by  isolating  and  refracting  them  while  incising  from  the  skin 
Ed  in  the  posterior  limb  of  the  fla])— or  by  a(iproaching  them  from 
rior  iKirlion  of  the  flap,  working  under  the  periosteum  and  then 
5  them 

kllON    OF    UPPER    LIMB,    TOGETHER    WITH    SCAPULA    AND 

PART  OF  CLAVICLE. 

BtO-lNFKRiOR  roR  fECTORO-AXfLLARV)  AND  POSTERO-StTERIOR  (OR 
^  CEKVICa-SKTAPtTLAR)  FLAPS- BF.RGERS  OPERATION. 

ription. — Consists  in  the  removal  of  the  upper  limb,  together  with 
lla  and  the  outer  two-thirds  of  the  clavicle,  en  masse,  without  dis- 
on  at  the  shoulder-joint. 

. — Given  in  the  steps  of  the  operation. 

'ks. — Outline  of  clavicle;  outline  of  scapula;  line  of  shoulder- 
ion. 

I, — (I)  Subperiosteal  Excision  of  middle  third  of  Clavicle  and 

and  division  of  Subclavian  Arter>'  and  \"cin: — Patient  on 

of  table;  shoulders  raiseil;  arm  by  side.     Make  an  incision 

e  periosteum  to  bone,  over  the  upper  surface  of  the  clavicle,  from 
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outer  border  of  sternomastoid  to  just  beyond  the  acromioclavicular  articu- 
lation (Fig.  270,  C,  C,  C).  The  vein  from  the  cephalic  to  the  external  jugular 
is  hereby  cut  and  is  doubly  ligated.  The  periosteum  is  raised,  with  curved 
periosteal  elevator,  from  around  the  entire  circumference  of  the  middle  third 
of  the  clavicle.  A  chain  or  Gigli  saw  is  passed  between  bone  and  periosteum 
and  the  clavicle  is  divided  at  the  junction  of  its  inner  and  middle  thirds. 
The  outer  two-thirds  of  the  clavicle  is  now  grasped  with  lion-jaw  forceps 
and  drawn  outward,  during  which  outward  traction  whatever  periosteum 
may  remain  is  now  detached  from  its  middle  third.  The  clavicle  is  then 
sawed  at  the  junction  of  the  middle  and  outer  thirds,  by  a  chain,  Gigli,  or 
small  saw.  The  middle  third  of  the  clavicle  is  thereby  removed.  The 
periosteum  over  the  subclavius  muscle  and  the  subclavius  muscle  are 
now  divided  transversely,  opposite  the  inner  section  of  the  clavicle,  and 
are  dissected  up  and  turned  outward,  thereby  exposing  the  subclavian 
vessels,  surrounded  by  more  or  less  fascia.  Having  divided  the  over- 
lying fascia,  the  subclavian  vein  and  then  the  arterj'  are  exposed.  Both 
artery  and  vein  are  doubly  ligated  and  divided  opposite  the  lower 
border  of  the  first  ril) — the  former  Ijeing  secured  first  (to  lessen  the 
amount  of  blood  left  in  the  limb).  (2)  Formation  of  Antero-inferior  (or 
Pectoro-axillary)  Flap: — Patient  on  back,  with  shoulder  over  edge  of  table; 
arm  abducted;  head  to  opposite  side.  Surgeon  between  arm  and  trunk. 
The  incision  begins  at  the  middle  of  the  clavicular  incision — curves  down- 
ward and  outward,  passing  close  to  the  outer  side  of  the  coracoid  process — 
thence  along  the  anterior  jjortion  of  the  deltoid,  just  external  to  the  pectoro- 
deltoid  groove,  to  the  junction  of  the  anterior  axillary  wall  with  the  arm — 
thence  across  the  lower  border  of  the  pectoralis  major — thence  transversely 
across  the  inner  or  axillary  surface  of  the  arm — to  the  lower  borders  of  the 
tendons  of  the  latissimus  dorsi  and  teres  major.  Here  the  Hmb  is  elevated — 
and  the  incision  is  cauied  downward  and  inward  in  the  groove  between 
the  vertical  border  of  the  scapula  and  the  muscular  elevation  formed  by 
the  teres  major  and  latissimus  dorsi,  to  end  over  the  posterior  surface  of  the 
inferior  angle  of  the  scapula.  This  incision  passes,  at  first,  through  skin 
and  fascia,  and  is  then  dcef)ened  tiirough  the  pectoral  and  axillary  tissues 
— the  pectoralis  major  being  cut  where  its  tendinous  portion  commences — 
the  pectoralis  minor  near  the  coracoid  process — the  l)rachial  plexus  near  the 
first  rib — the  latissimus  (h^rsi  in  the  more  posterior  part  of  the  line  of  incision 
— and  whatever  remaining  axillary  tissues  bind  the  limb  are  cut  as  encoun- 
tered. The  shoulder  is  thus  freed  from  the  trunk  anteriorly — and  tends  to 
fall  outward  and  backward.  (3)  Formation  of  the  Postero-superior  (or 
Cervico-scapular)  Flap: — The  patient  is  still  supine,  with  shoulder  over 
edge  of  table;  the  arm  is  now  drawn  across  the  chest  to  emphasize  the  scapular 
region.  The  surgeon  stands  to  the  outer  side.  The  incision  begins  at  the 
outer  end  of  the  clavicular  incision,  just  external  to  the  acromio-clavicular 
joint — passing  thence  backward  over  the  spine  of  the  scapula  by  the  shortest 
route,  to  join  the  lower  end  of  the  antero-inferior  flap  incision  over  the  inferior 
angle  of  the  scapula.  This  incision  at  first  involves  only  the  skin  and  fascia, 
which  are  then  well  retracted  along  their  upper  part,  thus  ex^DOsing  the  trape- 
zius, which  is  now  divided  near  its  attachment  to  the  clavicle  and  scapula, 
and  thus  severed  from  the  whole  limb.  (4)  Severing  of  Connections  of 
Scapula  to  Trunk: — The  patient  lies  as  in  the  last  step — and  the  surgeon 
stands  to  the  inner  side  of  the  right  and  outer  side  of  left  limb.  The  anterior 
and  posterior  flaps  are  well  retracted  and  the  limb  permitted  to  hang  away 
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from  the  side.  The  superior  and  vertical  borders  of  the  scapula  are  rendered 
prominent  and  are  now  freed  by  cutting  the  following  muscles  close  to  the 
bone,  in  order  from  above  downward:  omohyoid,  levator  anguli  scapulae, 
rhomboideus  minor,  rhomboideus  major,  and  serratus  magnus.  The  upper 
extremity  is  now  free  from  the  trunk — the  muscles  arising  from  the  scapula 
and  inserted  into  the  humerus  (teres  major  and  minor,  subscapularis,  supra- 
spinatus,  and  infraspinatus)  are  removed  untouched  with  the  limb.  (5)  Con- 
trol of  Hemorrhage: — Preliminary  ligation  of  the  subclavian  arterj'  and  vein 
control  the  chief  hemorrhage.  In  forming  the  anterior  flap,  branches  ol 
the  acromio-thoracic,  long  thoracic  and  suijscapular  are  encountered.  In 
forming  the  posterior  flap,  the  muscular  branches  in  the  trapezius  are  met. 
In  severing  the  scapula  the  chief  bleeding  occurs — the  suprascapular  artery 
is  to  be  tied  near  the  omohyoid  as  it  is  about  to  enter  the  supraspinous  fossa 
— and  the  posterior  sca])ular  is  to  be  tied  near  the  u|j]>er  angle  of  the  scapula 
just  after  dividing  the  levator  anguli  sca])ulie.  (6)  Closure  of  the  Wound: — 
All  the  nenes  are  divided  short.  Generally  no  suflScient  redundancy  of  mus- 
cles is  present  to  admit  oi  quilting,  it  usually  being  diflicult  to  approximate 
the  edges  of  the  wound — but.  if  it  be  possible,  quilting  of  the  muscles  together 
with  buried  gut  sutures  should  be  done — to  make  a  thicker  stump-padding 
and  to  take  the  strain  ofT  the  cutaneous  sutures.  The  anterior  and  posterior 
flaps  are  brought  together  and  suture*!  in  one  oblique  line,  e.xtending  from 
above,  downward,  outward,  and  l>ackward.  To  obliterate  the  dead  spaces 
which  tend  to  form  in  so  extensive  a  wound.  ci)nsiderable  even  pressure  is 
applied  in  the  dressings  which  Ijind  the  ])arts  to  the  thorax.  No  drainage 
is  indicated  in  simple  cases. 

Comment. — (i)  Sometimes  the  outer  two-thirds  of  the  clavicle  is  drawn 
outward  and  disarticulated  at  the  acromion.  (2)  If  the  suprascapular  and 
posterior  scapular  arteries  are  ligated  through  such  a  wound  as  is  made 
in  exposing  the  clavicle,  at  this  stage,  the  chief  Ijleeding  of  the  whole  operation 
will  be  avoided.  The  former  is  easily  found.  (3)  One  is  apt  to  find  toe 
scanty  an  allowance  of  flap  covering,  which  is  caused  by  not  extending  the 
oval  parts  of  the  incisions  far  enough  t)ut  over  the  shoulder. 


AHPUTATIONS  AND  DISARTICULATIONS  OF  THE  LOWER 

EXTREMITY. 

SURGICAL  ANATOMY  OF  THE  TOES. 

Bones. — Third,  second,  anrl  first  Phalanges. 

Articulations  and  Ligaments.— (a)  Second  and  Third  Interphalangeal 
Joint: — Plantar;  dorsal  and  two  lateral  ligaments.  Extensor  tendon  rein 
forces  dorsal  aspect  of  joint,  (b)  First  and  .Second  Interphalangeal  Joint: — 
Same  as  last,  (c)  Metatarsophalangeal  Joints: — Plantar  (glenoid),  dorsal. 
and  two  lateral  ligaments.     Extensor  tendon  reinforces  dorsal  asj)ect. 

Muscles. — See  under  Foot  (page  .^45). 

Sheaths  of  Flexor  Tendons. — Tendons  of  flexor  longus  digitorum  and 
flexor  brevis  digitorum.  in  their  passage  along  the  phalanges,  are  liound 
against  the  bones  by  fibrous  sheaths  attached  to  margins  of  jihalanges  and 
forming  osseo-aponeurotic  canals  lined  by  synovial  membrane.  They  are 
strongest  opposite  the  first  and  sec(jnd  j)halanges,  and  weakest  opposite 
the  interphalangeal  joints. 
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Arteries. — Two  dorsal  digital,  from  dorsal  interosseous  and  from  dorsalis 
hallucis;  two  plantar  from  plantar  digital  and  from  princeps  hallucis. 

Veins. — Superficial: — branches  from  the  superficies  of  each  toe.  Deep: 
— accompany  the  digital  arteries.  Note — From  the  foot  to  the  knee,  two 
veins  accompany  each  artery;  from  knee  upward,  one  vein  accompanies 
each  artery,  except  at  back  of  thigh  and  gluteal  region,  where  there  are  gener- 
ally two. 

Nerves. — External  saphenous;  internal  and  external  branches  of  musculo- 
cutaneous; internal  branch  of  anterior  tibial;  digital  branches  of  internal 
plantar;  digital  branches  of  external  plantar. 


SURFACE  FORM  AND  LANDMARKS  OF  TOES. 

Extensor  tendons  of  four  outer  toes — the  four  tendons  of  the  extensor 
longus  digitorum,  having  been  joined  by  the  tendons  of  the  extensor  brevis 
digitorum  (except  that  the  latter  muscle  furnishes  no  tendon  to  the  little 
toe)  and  by  filjrous  expansions  from  the  interossei  and  lumbricales — all 
spread  out  into  a  broad  aponeurosis,  which  covers  the  dorsum  of  the  first 
phalanx  and  divides  into  three  slips — the  middle  slip  being  inserted  into 
the  bases  of  the  second  phalanges  of  the  four  lesser  toes — the  two  lateral 
slips,  having  united  on  the  dorsum  of  the  second  phalanx,  are  inserted  into 
the  bases  of  the  third  phalanges  of  the  four  lesser  toes. 

Extensor  tendon  of  great  toe — the  innermost  tendon  of  the  extensor 
brevis  digitorum  is  inserted  into  the  tiorsal  surface  of  the  base  of  the  first 
phalanx — blending  with  the  tendon  of  the  extensor  proprius  hallucis,  which 
is  inserted  into  the  dorsal  surface  of  the  base  of  the  last  phalanx. 

Flexor  tendons  of  four  outer  toes — the  four  tendons  of  the  flexor  brevis 
digitorum  divide  opposite  the  base  of  the  first  phalanges  (for  the  passage  of 
the  tendon  of  the  flexor  longus  digitorum)  and  then  unite  opposite  the  first 
phalanges  to  form  a  channel  for  the  flexor  longus  digitorum — then  divide — 
and  are  finally  inserted  into  the  sides  of  the  middle  of  the  second  phalanges. 
The  four  tendons  of  the  flexor  longus  digitorum  are  inserted  into  the  bases 
of  the  plantar  surfaces  of  the  last  ])halanges  of  the  four  lesser  toes. 

Flexor  tendons  of  great  toe — the  flexor  brevis  hallucis  is  inserted  into 
the  inner  and  outer  sides  of  the  plantar  surface  of  the  base  of  the  first  phalanx, 
a  sesamoid  bone  being  present  in  each  of  its  two  heads  of  insertion.  The 
tendon  of  the  flexor  longus  hallucis  is  inserted  into  the  plantar  surface  of  the 
base  of  the  last  phalanx. 

The  flexor  sheaths,  which  are  not  so  distinct  as  in  the  fingers,  have  been 
given  under  Surgical  Anatomy  (page  333). 

The  first  interphalangeal  joint  of  each  toe  is  aliout  opposite  its  middle. 

The  knuckle  of  each  phalangeal  joint  is  formed  by  the  head  of  the  proximal 
bone — as  in  the  hand. 

The  joint-line  of  the  interphalangeal  and  metatarso-phalangeal  articula- 
tions is  found  l)y  flexing  the  distal  bone  at  a  right  angle  to  the  proximal  and 
extending  the  mid-lateral  axis  of  the  proximal  bone — which  will  pass  over 
the  joint-line. 

The  metatarsophalangeal  joints  follow,  approximately,  the  curve  of  the 
toes  and  are  about  2.5  cm.  ( i  inch)  behind  the  webs.  The  metatarso-phalangeal 
articulation  of  the  first  and  fifth  toes  is  detectable  by  manipulation,  and  the 
line  of  the  other  joints  then  found  hv  making  a  curve  between  them  about 
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The  anterior,  or  glenoid,  ligament  occupies  the  plantar  surface  of  the 
metatarso-phalangeal  and  the  interphalangeal  joints  and  is  more  firmly 
adherent  to  the  base  of  the  distal  than  to  the  head  of  the  proximal  bone. 
It  is  cut  against  the  base  of  the  former. 

The  nail  largely  overlies  the  last  phalanx. 

Each  metatarsal  has  one  epiphysis  at  ils  head,  uniting  from  the  eighteenth 
to  twentieth  year — that  of  the  great  toe  having  it  at  its  base,  and  uniting 
at  the  same  time.  Each  phalanx  has  one  epiphysis  at  its  base — uniting 
from  the  seventeenth  to  eighteenth  year. 


GENERAL  SURGICAL  CONSIDERATIONS  IN  AMPUTATIONS  AND 
DISARTICULATIONS  ABOUT  THE  TOES. 

Many  of  the  observations  made  concerning  amj)utations  and  disarticula- 
tions about  the  fingers  apply  to  ct)rresponding  regions  of  the  toes.  But 
operations  here,  except  about  the  great  toe,  are  apt  to  be  very  irregular  j)ro- 
ceedings,  largely  determined  by  circumstances. 

Minimum  sacrifice  of  parts  is  indicated,  often  amounting  to  mere  trim- 
mings— but  this  principle  is  not  as  ai)soiutcly  necessary  as  in  the  fingers. 

Preser\'ation  of  the  heads  of  the  metatarsals  increases  the  strength  of 
the  foot. 

If  the  base  of  the  last  phalanx  be  saved,  all  of  the  extensor  and  the  deep 
flexor  tendon  (flexor  longus  digitorum)  will  be  preserved.  If  the  proximal 
half  of  the  second  phalanx  l)e  saved,  part  of  the  extensor  and  the  su])erficial 
flexor  (flexor  brevis  digitorum)  tendon  will  be  sa\ed. 

Presen-ation  of  parts  of  the  great  toe  is  much  more  imi)ortant  than  preser- 
vation of  the  four  lesser  toes. 

As  the  foot  rests  on  the  heel,  heads  of  the  metatarsals  and  inner  margin 
of  the  sole,  as  much  as  possible  of  the  anterior  part  of  the  foot  and  phalanges 
of  the  great  toe  is  to  be  saved. 

It  is  important  to  .save  the  base  of  the  first  i>halanx  of  the  great  toe,  owing 
to  the  number  of  muscles  which  are  there  inserted.  If  the  base  of  the  first 
phalanx  cannot  be  saved,  its  many  attached  tendons  should  l)e  removed  as 
nearly  subperiosteally  as  possible  and  be  sutured  into  the  tissues  of  the  stumj). 

Except  in  the  case  of  the  great  toe,  a  ])ortion  of  a  toe  is  of  little  or  no  use; 
and,  in  the  case  of  the  four  outer  toes,  a  retained  portion  of  a  toe  may  be 
drawn  permanently  upward  and  thus  l^e  pressed  against.'  Therefore  some 
surgeons  remove  the  four  outer  toes  at  the  metatarso-j)halangeal  joint,  if 
removed  at  all. 

The  flexor  sheaths  should  be  closed  as  in  the  finger  o[)erations  (page  281). 

The  flexor  tendons  should  be  so  sutured  as  to  secure  their  union  to  the 
stump,  if  it  be  \vished  to  retain  their  action.  Hut,  exce])t  in  the  case  of  the 
great  toe,  this  is  much  less  imj>ortant  than  in  the  fingers. 

Musculo-periosteal  coverings  and  capsiilo  periosteal  coverings  in  these 
small  amputations  and  disarticulations  are,  theoretically,  desirable,  but, 
practically,  difficult  or  impossible. 

Cicatrices  should  be  planned  not  to  fall  in  the  sole,  where  they  would 
be  constantly  exposed  to  pressure.  The  j)lanlar  lla|>,  therefore,  is  the  best 
general  type  of  amputation  or  disarticulation  for  the  toes,  bringing,  as  it 
does,  the  cicatrix  upon  the  dorsum. 

In  amputating  by  the  plantar  flap  a  slight  downward  convexity  given  to 
the  transverse  dorsal  incision  makes  a  better  fit. 
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AMPUTATION  THROUGH  SECOND  PHALANX  OF  TOES,  IN  GENERAL 

Best  Method.— Plantar  Flap. 
Other  Method.— Oblique  Circular. 


AMPUTATION  THROUGH  SECOND  PHALANX  OF  TOES 

HV  PLANTAR  FLAP. 

Description. — The  manner  of  performing  this  operation  is  sufl5ciently 
described  in  the  amputation  through  the  last  phalanx  (page  336),  and  the 
dimensions  of  the  llap,  under  the  disarticulation  at  the  second  interphalangeal 
joint  (page  337). 

DISARTICULATION  AT  FIRST  INTERPHALANGEAL  JOINTS  OF  TOES, 

IN  GENERAL. 
Best  Method.— Oval  Method. 
Other  Methods.— Oblique  Circular.     Plantar  Flap. 


DISARTICULATION  AT  FIRST  INTERPHALANGEAL  JOINTS  OF  TOES 

r.V  0\-AL   MKTHOI). 

Description. — Queue  of  incision  over  dorsal  aspect  of  joint — the  limbs 
of  the  oval  encircling  the  toe  beyond  the  first  interphalangeal  joint-line. 

Position. — As  in  amj^ulating  through  the  last  phalanx. 

Landmarks.— First  Interphalangeal  joint. 

Incision. — The  queue  of  the  oval  begins  just  above  the  head  of  the 
first  phalanx,  on  its  mid  dorsal  aspect  jjasses  vertically  downward  over 
the  head  of  the  phalanx,  and  continues  down  to  near  the  middle  of  the  first 
phalanx — where  the  two  corre>])on(]ing  limbs  diverge  to  encircle  the  second 
phalanx  and  meet  in  the  middle  of  its  j)lantar  aspect  (Fig.  271,  C). 

Operation. — Deejjen  the  dorsal  incision  to  the  extensor  tendon.  Extend 
the  toe  and  dco[)en  tlie  oval  to  tiie  bone,  cutting  the  flexor  tendons  trans- 
versely. Dissect  up  the  .M)ft  parts  upon  the  plantar  and  lateral  aspects. 
Divide  the  glenoid  (anterior)  ligament  by  cutting  against  the  base  of  the 
second  j)halanx  and  opening  the  joint.  Divide  the  lateral  ligaments  from 
within  outward.  Draw  upon  the  toe  and  cut  the  e.xtensor  tendon  high  up. 
Two  plantar  and  two  dorsal  digital  arteries  are  cut — the  former  may  require 
ligation.  Close  the  flexor  sheath.  Suture  the  wound  vertically.  The 
cicatrix  will  be  vertical  and  dorso-tcrminal. 

Comment. — The  head  of  tlie  tirst  phalanx  may  be  removed,  especially 
of  the  second  and  third  toes — as  it  is  large  and  mav  be  in  the  wav. 


AMPUTATION  THROUGH  FIRST  PHALANGES  OF  TOES,  IN  GENERAL. 

Best  Methods.— Oval  ^lethod.     Circular  Method. 

Other  Methods. — Oblique  Circular.  Equal  Lateral.  Single  External 
Flap. 

Comparison. — The  oval  method  allows  readier  access  to  the  saw-line 
and  the  freeing  of  the  soft  parts  to  that  line.     The  scar  is  dorso-terminal. 


AMPUTATION  THROUGH  FIRST   PHALANX  OF  TOES. 
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The  circular  furnishes  less  easy  approach,  but  leaves  a  smaller  cicatrix, 
which,  however,  is  terminal. 


Fig.  271.— Ampi'tations  aboit  i  hi-:  Toks  and  Foot  :— A,  At  iiiter|ilialanKeal  joint  of  great  toe. 
by  a  single  iiilf  rnal  Hap:  H.  At  liist  iihalaiiKial  j..iiit.  liv  (.(iiial  latrr;il  ll.ipv  ;  C,  ,\i  first  pIialaiiKcal 
joint,  by  oval  method  ;  D,  Through  sccoikI  i)halaiix.  I>v  ol)hi|iu'  riicular  ;  !•;.  At  liisl  phalangeal  joint 
of  little  toe,  by  single  external  flap:  l\  .\t  itKtiitarso-phalatiiital  joint  ol  littU-  toe.  hy  externo-dorsal 
flap;  G,  At  nietatarso-phalangeal  joint,  hy  cnal  nictlio.l ;  II.. \t  inctataiM)-ph;il.in>;eal  joint  of  great 
loe,  by  interno-planlar  flap  ;  I.  Of  \\\<>  iiuier  Utr^  .a  taiso-nuiaiais.il  joints.  In  racket  method  ;  J,  Of 
tor,  with  its  entire  metatarsid  at  larso-nietatarsjil  joint,  hy  racktt  nulhod. 


AMPUTATION  THROUGH  FIRST  PHALANX  OF  TOES 

BY  OVAL   MMTHf^D. 

Description. — The  operation  is  exactly  .similar  to  that  for  disarticulation 
at    the    first    interphalangeai    joint   just   descrihcd — except    that    the  queue 
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begins  just  above  the  future  saw-line,  and  the  oval  extends  down  the  toe 
a  distance  that  will  make  the  covering  furnished  by  the  two  lateral  aspects 
of  the  oval  about  equal  to  i^  diameters  of  the  toe  at  the  saw-line. 


AMPUTATION  THROUGH  FIRST  PHALANX  OF  TOES 

BY  CIRCULAR  METHOD. 

Description. — The  covering  is  furnished  by  a  circular  division  of  all 
the  soft  parts  down  to  the  bone,  with  a  vertical  suturing  of  the  covering. 

Position— Landmarks. — As  for  the  toes  in  general. 

Incision. — A  circular  incision  is  made  through  skin  and  fascia  around 
the  toe  at  a  distance  below  the  saw-line  equal  to  three-fourths  of  the  diameter 
of  the  toe  at  the  saw-line  (to  furnish  a  covering  of  i^  diameters)  (Fig.  275,  A, 
for  principle,  disregarding  obliquity  of  incision). 

Operation. — Upon  the  level  of  the  retracted  integuments,  the  remaining 
soft  parts  are  circularly  divided  to  the  bone — flexing  the  toe  while  cutting 
the  dorsal,  and  extending  it  while  cutting  the  plantar  aspect.  These  are  now 
retracted  to  the  saw-line  and  the  bone  severed.  The  arteries  divided  are  the 
same  as  in  the  last  operation — and  the  flexor  sheath  is  treated  in  the  same 
manner.     The  cicatrix  will  be  vertical  and  terminal. 


DISARTICULATION  AT   METATARSOPHALANGEAL  JOINTS  OF  TOES. 

IN  GENERAL. 

Best  Methods. — Oval  Method— best  for  the  inside  toes  (second,  third, 
and  fourth).  Intcrno-Plantar  Fhij)—  best  for  great  toe.  Externo- Dorsal 
Flap — be.-^t  for  little  toe.  Short  Dorsal  and  Plantar  Flaps — be.st  for  toes 
en  masse  at  the  metatarso-j)halangcal  joints. 

Other  Methods.— Lateral  Flaps.  Internal  Flap— for  great  toe.  Ex- 
ternal Flap — for  little  toe.  Oval  Flaj) — for  great  or  little  toe.  Irregular 
Circular,  with  U-shaped  flap  for  (ircat  Toe  (Dubrueil's  method) — for  toes 
en  masse  at  the  metatarsophalangeal  joints. 


DISARTICULATION  OF  SECOND.  THIRD,  OR  FOLTtTH  TOES  AT  META- 
TARSO-PHALANGEAL  JOINT 

PA'  OV.\L  MKTIIOD. 

Description. — Same,  in  principle,  as  disarticulation  at  first  interphalangeal 
joint  by  the  oval  method. 

Position. — As  for  the  toes  in  general  (page  336). 

Landmarks. — Metatarsophalangeal  joint. 

Incision. — The  queue  of  the  incision  begins  just  above  the  head  of  the 
metatarsal,  over  its  mid-dorsal  aspect — passes  downward  in  the  median 
line  until  past  the  base  of  the  first  phalanx — the  limbs  of  the  oval  now  gradu- 
ally diverge  to  pass  obliquely  downward  over  the  lateral  aspects  of  the  toes 
and  cross  the  plantar  surface  transversely,  meeting  just  in  front  of  the  line 
of  the  webs  (Fig.  271,  ()). 

Operation. — The  vertical  portion  of  the  incision  is  deepened  to  the 
extensor  tendon — the  lateral  portions  are  cut  to  the  bone — the  toe  is  extended 
and  the  plantar  aspect  cut  transversely  to  the  bone,  thereby  severing  the 
flexor  tendons  high  up.     The  soft  parts  are  freed,  partly  by  retraction  and 
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partly  by  dissection,  from  the  upper  portion  of  the  first  phalanx  to  the  joint- 
line,  which  lies  about  2.5  cm.  (i  inch)  above  the  web.  The  glenoid  ligament 
is  cut  transversely  against  the  base  of  the  first  phalanx  and  the  joint  opened. 
Disarticulation  may  be  completed  from  below,  but  more  conveniently  by 
severing  the  extensor  tendon  and  disarticulating  from  the  dorsum,  cutting 
the  lateral  ligaments  from  within  outward,  as  the  toe  is  rotated  from  side 
to  side  and  disarticulation  completed.  Two  dorsal  and  two  plantar  digital 
arteries  are  cut.  The  flexor  sheath  should  be  closed.  The  wound  is  sutured 
vertically — the  scar  becoming  dorso-terminal. 


DISARTICULATION    OF    GREAT    TOE    AT    METATARSOPHALANGEAL 

JOINT 

BY  INTERNO  PLANTAR  FLAP  —  FARABEUF. 

Description. — A  modification  of  the  oval  method,  whereby  the  covering 
is  gotten  from  the  internal  and  plantar  aspects  of  the  great  toe,  and  the  cica- 
trix is  brought  well  over  to  lie  obliquely  from  the  upper  angle  of  the  inter- 
digital  web  to  the  head  of  the  metatarsal,  and  thus  well  removed  from  internal 
and  terminal  pressure. 

Position. — As  for  the  toes  in  general  (page  336). 

Landmarks. — Metatarsophalangeal  joint-line;  interdigital  web. 

Incision. — Begins  over  the  metatarso-phalangeal  joint,  at  the  junction 
of  the  dorsal  and  internal  surfaces — passes  vertically  down  the  toe,  in  the 
line  represented  by  the  junction  of  these  two  surfaces  (parallel  with  the 
extensor  tendon),  nearly  to  the  head  of  the  first  phalanx — curves  thence 
downward  over  the  inner  surface  to  the  junction  of  the  internal  and  plantar 
surfaces — passes  thence  obliquely  across  the  plantar  surface  to  the  angle  of 
the  interdigital  web — thence  runs  directly  over  the  external  and  dorsal  surfaces 
of  the  toe  to  the  point  of  beginning,  by  the  shortest  route  (Fig.  271,  H). 

Operation. — This  incision  is  now  decj)ene(l  to  the  bone  in  the  same 
order  as  made,  extending  the  toe  while  cutting  the  plantar  and  flexing  while 
cutting  the  dorsal  tissues.  Free  the  soft  parts  up  to  the  joint-line.  Sever 
the  glenoid  ligament  against  the  base  of  the  first  phalanx,  thus  opening  the 
joint,  and  leaving  the  glenoid  ligament  and  sesamoid  bones  in  the  stump. 
Divide  the  lateral  ligaments  and  the  extensor  tendon.  Two  plantar  and 
two  dorsal  digital  arteries  are  cut  and  will  probably  require  ligation.  Close 
the  flexor  sheath.  Include  the  cut  flexor  and  extensor  tendons  in  the  tissues 
of  the  stump.  Suture  the  internal  and  plantar  portions  of  the  oval  to  the 
straight  incision  from  the  interdigital  web  to  the  head  of  the  metatarsal, 
which  will  represent  the  hne  of  the  cicatrix. 

Comment. — If  the  vertical  portion  of  the  oval  be  placed  directly  over 
the  mid-dorsal  aspect  (as  in  the  corresponding  operation  upon  the  index- 
finger,  page  291)  a  fuller  covering  will  be  gotten  and  the  cicatrix  will  be 
more  certainly  protected. 


DISARTICULATION    OF   LITTLE    TOE    AT    METATARSO-PHALANGEAL 

JOINT 

BY  EXTERNO-DORSAL  FLAP- FARABEUF. 

Description. — This  is  the  reverse  of  the  last  operation — a  modification 
of  the  oval  method,  whereby  the  covering  is  gotten  from  the  external  and 
dorsal  aspectsof  the  little  toe — and  the  cicatrix  brought  well  over  to  lie  obliquely 
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from  the  upper  angle  of  the  interdigital  web  to  the  head  of  the  metatarsal 

and  thus  well  removed  from  external  and  terminal  pressure. 

Position — Landmarks. — As  in  the  last  operation. 

Incision. — Begins  over  dorsal  aspect  of  metatarso-phalangeal  joint,  ju^^ 
to  inner  side  of  extensor  tendon — passes  vertically  down  the  inner  maigv — ^ 
of  the  tendon  to  the  end  of  the  first  phalanx — curves  thence  downward  ai^  ' 
outward  over  the  external  aspect  of  the  toe — thence  obliquely  across  tt^^ 
plantar  surface  to  the  angle  of  the  interdigital  web — thence  along  the  intem^ajg 
aspect  of  the  toe  to  the  point  of  beginning,  by  the  shortest  route  (Fig.  271,  »•" 

Operation. — The  steps  of  the  operation  are  exactly  similar  to  those  c^^ 
the  disarticulation  of  the  metatarso-phalangeal  joint  of  the  great  toe.  Th-  -* 
dorsal,  external  and  part  of  the  plantar  portion  of  the  oval  are  sutured  to  th^-  ^ 
straight  incision  from  the  metatarso-phalangeal  joint  to  the  interdigital  web^^ 
which  will  represent  the  line  of  cicatrix  and  be  out  of  the  way  of  pressure. 


DISARTICULATION    OF    TWO    ADJOINING    TOES    AT    HETATARSO 

PHALANGEAL  JOINT 

BY  OVAL  METHOD. 

Description. — Same  as  the  disarticulation  of  a  single  toe  at  the  meta- 
tarso-phalangeal joint  (page  340) — except  that  the  queue  of  the  oval  is  placed 
between  the  two  toes,  beginning  a  little  higher  above  the  metatarso-phalangeal 
joint-line — the  two  limbs  of  the  oval  diverging  to  encircle  the  outer  and 
inner  toes  and  meet  at  the  margin  of  the  web  between  the  toes.  Each  toe 
is  then  freed  up  to  the  metatarso-phalangeal  joint  and  disarticulated.  The 
wound  is  sutured  as  a  vertical  cicatrix. 


DISARTICULATION   OF   ALL   TOES   EN   MASSE   AT   HETATARSO- 
PHALANGEAL  JOINT 

nV  EQUAL  SHORT  DORSAL  AND  PLANTAR  FLAPS. 

Description. — The  covering  is  gotten  equally  from  the  dorsal  and  plantar 
surfaces  and  the  scar  is  terminal. 

Position. — Patient  supine;  foot  over  edge  of  table.  Surgeon  grasps 
toes  with  left  hand,  with  thumb  on  dorsum  and  fingers  on  plantar  surface 
for  dorsal  incisions — and  thumb  on  plantar  and  fingers  on  dorsum  for  plantar 
incisions — manipulating  the  foot  as  indicated.  After  the  incisions  are  made, 
an  assistant  takes  the  toes  and  the  surgeon  manipulates  the  flaps.  The 
surgeon  stands  for  the  dorsal  and  sits  for  the  plantar  incisions. 

Incisions. — (Supposing  the  left  foot  to  be  operated  upon) — the  dorsal 
incision  (with  foot  extended  and  toes  flexed)  begins  at  the  mid-lateral  aspect 
of  the  metatarso-phalangeal  joint  of  the  great  toe — passes  vertically  down 
the  inner  margin  of  the  foot  to  the  middle  of  the  first  phalanx — thence  rounds 
broadly  on  to  the  dorsum  of  the  foot  and  follows  the  line  of  the  web,  dipping 
in  between  the  toes  as  they  are  separated,  until  the  little  toe  is  reached,  when 
the  incision  again  rounds  broadly  into  the  outer  aspect  of  the  foot  and  passes 
vertically  up  in  the  mid-lateral  aspect  to  the  metatarso-phalangeal  joint. 
The  i)lantar  incision  (with  foot  flexed  and  toes  extended)  passes  transversely 
across  the  plantar  surface  of  the  foot,  connecting  the  distal  ends  of  the  vertical 
limbs  of  the  dorsal  incision — beginning  at  a  point  where  the  vertical  limb 
begins  to  round  onto  the  dorsum,  the  plantar  incision  rounds  onto  the  plantar 
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surface  at  the  middle  of  the  first  phalanx  of  the  great  toe,  and  thence  follows 
the  line  of  the  web  and  creases  of  the  toes,  dipping  in  between  the  toes  as  they 
are  separated,  until  the  little  toe  is  reached,  when  the  incision  rounds  into 
the  outer  aspect  and  joins  the  dorsal  incision  at  a  point  where  the  outer 
vertical  limb  began  to  round  onto  the  dorsum  (Fig.  272,  A,  A). 

Operation. — The  dorsal  incision  is  deepened  to  the  extensor  tendons 


Fir.  272.— Disarticulations  abol'T  thk  Foot:— A.  A.  Of  all  the  toes  at  mctatarso-phalanj^eal 
joints,  by  equal  short  dorsal  and  plantar  tlap^  :  B.  R.  Ui  all  the  toe.-^  at  larso-mtlatarsal  joints,  by 
short  dorsal  and  Ioiir  plantar  Haps  (Lisfraii    ^up'.ratiun  ». 


and  freed  half-way  back  to  the  joint-line,  when  the  extensor  tendons  are  cut 
transversely,  each  toe  being  prexiously  forcibly  flexed  in  turn.  The  flap  of 
entire  soft  parts  is  then  dissected  back  to  the  metatarsophalangeal  joint-line. 
The  plantar  incision  is  now  deepened  to  the  flexor  tendons  and  freed  half-way 
back  to  the  joint-hne,  when  the  flexor  tendons  are  cut  transversely,  each 
toe  being  previously  forcibly  extended  in  turn.  The  flap  of  entire  soft  |)arts 
is  then  dissected  back  to  the  metatarso  phalangeal  joint-line.  Both  flaps 
are  well  retracted  to  the  general  joint-line — the  toes  are  flexed  and  the  joints 
are  opened  from  the  dorsum  and  the  lateral  ligament?  cut  from  within  out- 
ward. The  toes  are  then  extended  and  the  plantar  ligaments  are  cut  from 
the  plantar  surface,  preserving  the  glenoid  ligaments.     The  disarticulation 
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of  each  toe  is  thus  completed  in  turn.  The  flexor  sheaths  are  dosed.  T^c*^ 
plantar  and  two  dorsal  digital  arteries  for  each  toe  are  cut — the  latter  ma- "5* 
not  require  ligature.  The  dorsal  and  plantar  flaps  are  sutured  in  one  latere.  "^ 
terminal  line. 

Comment. — It  is  difficult  to  get  covering  for  the  large  head  of  the 
metatarsal — special  care  is,  therefore,  given  to  procuring  this  covering 
keeping  well  in  the  mid-lateral  aspect  of  the  inner  surface  of  the  great  to 
until  quite  to,  or  beyond,  the  middle  of  the  first  phalanx,  before  rounding 
into  the  dorsal  and  plantar  surfaces. 


SURGICAL  ANATOBJY  OF  THE  FOOT. 

Bones. — Five  metatarsals;  seven  tarsals  (astragalus;  os  calcis;  scaphoid;^- 
internal  cuneiform;  middle  cuneiform;  external  cuneiform;  cuboid). 

Articulations  and  Ligaments. — (A)  Metatarso-Phalangeal  Articula- 
tions:— See  Surgical  Anatomy  of  Toes,  page  333.  (B)  Articulation  of  Meta- 
tarsals with  each  other: — Dorsal,  plantar,  transverse  metatarsal,  interosseous 
ligaments,  and  synovial  membrane.  (C)  Articulations  of  Metatarsals  with 
Tarsals: — dorsal,  plantar,  and  interosseous  ligaments,  and  synovial  mem- 
brane. (D)  Articulation  of  External  Cuneiform  and  Cuboid: — dorsal, 
plantar,  and  interosseous  ligaments,  and  synovial  membrane.  (£)  Articu- 
lations of  Internal,  Middle,  External  Cuneiform  bones  with  each  other:— 
dorsal,  plantar,  and  interosseous  ligaments,  and  synoN-ial  membrane.  (F) 
Articulation  of  Scaphoid  and  Cuboid: — dorsal,  plantar,  and  interossecnis 
ligaments,  and  synovial  membrane.  (G)  Articulation  of  Scaphoid  and 
three  Cuneiform  Bones: — dorsal  and  plantar  ligaments,  and  s>'novial  mem- 
brane. (H)  Articulation  of  Astragalus  and  Scaphoid: — Superior  astragalo- 
scaphoid  ligament,  and  synovial  membrane.  (I)  Articulation  of  Os  Calcis 
and  Scaphoid :— superior  (or  external)  and  inferior  (or  internal)  calcaneo- 
scaphoid  ligaments,  and  synovial  membrane.  (J)  Articulation  of  Os  Calcis 
and  Cuboid: — (a)  Dorsal — superior  and  internal  (interosseous)  ligaments; 
(b)  Palmar — long  calcaneocuboid  (long  plantar)  and  short  calcaneo-cubdd 
(short  plantar)  ligaments.  And  synovial  membrane.  (K)  Articulation  of 
Os  Calcis  and  Astragalus: — external,  internal,  and  posterior  calcaneo-astraga- 
loid,  and  interosseous  ligaments,  and  synovial  membrane.  (L)  Articulation 
of  Tarsus  with  Bones  of  Leg: — See  Surgical  Anatomy  of  the  Ankle,  page  358. 

Anterior  Annular  Ligament. — Consists  of  two  portions: — (a)  Vertical 
(Superior)  Portion: — Binds  down  extensor  tendons  to  tibia  and  flbula.  Con- 
tinuous with  fascia  of  leg  above,  and  extending  from  anterior  border  of  tibia 
to  anterior  border  of  subcutaneous  surface  of  fibula.  Contains  s>7iovial 
sheath  for  tendon  of  tibialis  anticus.  Following  structures  pass  under  it — 
extensor  proprius  hallucis,  extensor  longus  digitorum,  peroneus  tertius, 
anterior  tibial  vessels  and  nerve,  (b)  Horizontal  (Inferior,  or  Y-shaped) 
Portion: — Binds  down  extensor  tendons  to  tarsus.  Is  connected  with  vertical 
portion,  .\ttached.  externally,  to  superior  surface  of  os  calcis, — anteriorly, 
to  depression  for  interosseous  ligament.  It  passes  upward  and  inward  in  a 
superficial  band  (which  runs  in  front  of  the  peroneus  tertius,  extensor  longus 
digitorum,  and  part  of  origin  of  extensor  brevis  digitorum),  and  a  deep  band 
(which  runs  behind  these  muscles).  Having  formed  this  loop  containing 
the  above  muscles,  surrounded  by  synovial  membrane,  these  two  bands 
unite  and  redivide  into  two  limbs.  The  Upper  Limb  passes  upward  and 
inward  to  the  internal  malleolus — containing  tibialis  anticus  muscle  and  itft 
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synovial  sheath  in  its  structure,  but  passing  over  extensor  proprius  hallucis 
and  anterior  tibial  vessels  and  nerve.  The  Lower  Limb  passes  downward 
and  inward  to  the  scaphoid  and  internal  cuneiform — running  over  extensor 
proprius  pollicis,  tibialis  anticus,  and  anterior  tibial  vessels  and  nerve. 

Internal  Axinular  Ligament. — Extends  from  inner  malleolus  above, 
to  internal  border  of  os  calcis  below,  converting  the  grooves  of  this  region 
into  four  canals,  each  lined  by  separated  synovial  membrane.  The  canals 
transmit,  from  within  outward — tibialis  posticus — flexor  longus  digitorum — 
posterior  tibial  vessels  and  nerve — flexor  longus  hallucis.  It  is  continuous, 
above,  with  deep  fascia  of  leg,  and,  below,  with  plantar  fascia  and  origin  of 
abductor  hallucis. 

External  Annular  Ligament. — Extends  from  extremity  of  external 
malleolus  to  outer  surface  of  os  calcis.  Binds  down  and  transmits  tendons 
of  peroneus  longus  and  brevis  beneath  the  outer  ankle,  in  one  synovial  sheath. 

Plantar  Fascia. — (a)  Central  Portion: — Arises  from  internal  tubercle 
of  OS  calcis,  posterior  to  origin  of  flexor  brevis  digitorum — divides,  near 
heads  of  metatarsals,  into  processes  for  each  of  five  toes — which  again  sub- 
divide, opposite  metatarsophalangeal  joints,  into  superficial  and  deep  por- 
tions. The  superficial  part  is  inserted  into  the  transverse  sulcus  between 
sole  and  toes.  The  deep  part  redivides  into  two  slips — which  blend  with 
flexor  tendons  and  sheaths  and  transverse  metatarsal  ligament.  Two  vertical 
intermuscular  septa  are  sent  up  by  central  portion — separating  middle  from 
external  and  from  internal  plantar  groups  of  muscles,  (b)  Outer  Lateral 
Portion: — From  os  calcis  to  base  of  fifth  metatarsal — covering  inferior  surface 
of  abductor  minimi  digiti — and  continuous  with  central  and  dorsal  fascia, 
(c)  Inner  Lateral  Portion: — From  internal  annular  ligament — covering 
abductor  hallucis — and  continuous  with  central  and  dorsal  fascia. 

Muscles. — (a)  Dorsal  Region: — Extensor  brevis  digitorum;  and  muscles 
from  leg  (page  362).  (b)  Plantar  Region: — First  Layer — abductor  hallucis, 
flexor  brevis  digitorum,  abductor  minimi  digiti; — Second  Layer — flexor  ac- 
cessorius,  four  lumbricales; — Third  Layer — flexor  brevis  hallucis,  abductor 
obliquus  hallucis,  abductor  transversus  hallucis,  flexor  brevis  minimi  digiti; — 
Fourth  Layer — four  dorsal  interossci,  three  plantar  interossei.  And  muscles 
from  leg  (page  362). 

S3rnovial  Membranes  of  Tarsal  and  Metatarsal  Joints.— Synovial 
membranes  exist  for  following  joints; — posterior  calcaneo-astragaloid  joint; — 
anterior  calcaneo-astragaloid  and  astragalo-navicular  joints; — calcaneo- 
cuboid joint; — articulation  of  navicular  with  three  cuneiforms,  three  cunei- 
forms with  each  other,  external  cuneiform  with  cuboid,  middle  and  external 
cuneiform  with  bases  of  second  and  third  metatarsals,  lateral  surfaces  of 
second,  third,  and  fourth  metatarsals  with  each  other; — internal  cuneiform 
with  metatarsal  of  great  toe; — articulation  of  cuboid  with  fourth  and  fifth 
metatarsals; — (and  sometimes  the  articulation  of  navicular  with  cuboid). 

Arteries. — Dorsalis  pedis  branch  of  anterior  tibial,  and  following  branches 
— external  tarsal;  internal  tarsal;  metatarsal  and  its  three  dorsal  interosseous 
branches,  with  the  latter's  three  posterior  and  three  anterior  perforating 
branches;  dorsalis  hallucis  (or  first  dorsal  interosseous);  communicating  (or 
plantar  digital).  Posterior  tibial  and  following  branches — anterior  peroneal, 
posterior  peroneal  and  external  calcaneal  branches  of  peroneal;  internal 
calcaneal  branch  of  posterior  tibial;  internal  plantar  branch  of  posterior 
tibial;  external  plantar  branch  of  posterior  tibial  and  following  branches, 
three  posterior  perforating  (between  plantar  arch  and  interosseous),  four 
plantar  digital,  three  anterior  perforating  (between  digital  and  interosseous), 
princeps  hallucis  (fifth  plantar  digital). 
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Veins. — Superficial — tributaries  of  internal  (long)  saphenous;  tributaiies 
of  external  (short)  saphenous.     Deep — ti^'O  venae  comites  for  each  artery. 

Nerves. — (a)    From   Lumbar   Plexus — internal   saphenous,     (b)   Froia 

Sacral  Plexus — following  from  great  sciatic; — external  (short)  saphenous 

posterior  tibial  and  plantar  cutaneous  branch — internal  plantar  with  cutanc— 
ous,  muscular,  articular,  and  four  digital  branches — external  plantar,  witia 
superficial  and  deep  (or  muscular)  branches — anterior  tibial,  with  extem.2*.- 
(or  tarsal)  branch  and  its  three  interosseous;  internal  branch  (continuatic^'S 
of  anterior  tibial)  and  its  interosseous  branch; — and  internal  and  extenL^s 
branches  of  musculocutaneous. 

Bursas  About  Foot. — These  are  variable — the  following  are  genendiK.. 
present — (a)  Above,  or  beneath,  tendon  of  extensor  proprius  halluds,  ov^^ 
instep, — (b)  Between  tendon  of  extensor  longus  digitorum  and  projectile— j 
end  of  astragalus  (sometimes  communicating  with  joint  of  head  of  astragalusj^ 
— (c)  Between  tendo  Achillis  and  calcaneum, — And  others  may  occur  ov^^' 
any  bony  prominence. 


SURFACE  FORM  AND  LANDBIARKS  OF  FOOT. 

Bony  landmarks  of  dorsum — head  of  astragalus  is  felt  on  extension  of 
foot,  in  front  of  ankle-joint. 

Bony  landmarks  of  inner  aspect  of  foot — internal  tuberosity  of  os  calds; 
sustentaculum  tali  (lesser  process  of  os  calcis),  2.5  cm.,  or  1  inch,  below 
internal  malleolus;  tuberosity  of  scaphoid  (2.5  to  3  cm.,  or  i  to  i^  inches,  in 
front  of  internal  malleolus);  internal  cuneiform  (but  sHghtly);  base  of  first 
metatarsal  (obscurely);  shaft  of  first  metatarsal;  head  of  first  metatarsal; 
base  of  first  phalanx  of  great  toe;  internal  sesamoid  bone. 

Bony  landmarks  of  outer  aspect  of  foot — outer  tuberosity  of  os  calds; 
greater  part  of  outer  surface  and  anterior  end  of  os  calcis;  peroneal  tubercle 
(when  present)  2.5  cm.,  or  i  inch,  below  external  malleolus;  base  of  fifth 
metatarsal;  shaft  of  fifth  metatarsal;  head  of  fifth  metatarsal;  base  of  first 
phalanx  of  little  toe. 

Bony  landmarks  of  plantar  aspect  of  foot — inferior  surface  of  os  calcis; 
heads  of  metatarsals. 

Landmarks  of  medio-tarsal  articulation — the  joint-line  runs  transversely 
across  the  fool  from  the  astragalo-scai)hoid  articulation  on  the  inner  side, 
to  the  calcaneo-cul)()id  articulation  on  the  outer  side.  The  astragalo-scaphoid 
joint  lies  just  posterior  to  the  prominent  tuberosity  of  the  scaphoid  (forcibly 
extend  the  foot,  when  the  interval  between  the  tuberosity  of  the  scaphoid 
and  head  of  the  astragalus  will  be  evident).  The  calcaneo-cuboid  joint  lies 
midway  between  the  external  malleolus  and  the  prominent  base  of  the  fifth 
metatarsal. 

Landmarks  of  the  tarso-metatarsal  articulation — the  cubo-metatarsal 
joint  (on  the  outer  side)  is  found  on  a  line  with  the  base  of  the  prcminent 
fifth  metatarsal,  and  this  serves  as  a  guide  to  the  remaining  joints — ^the  line 
of  which  runs  obliquely  forward  toward  the  inner  side  of  the  foot,  to  a  ]x>int 
about  2.5  cm.,  or  i  inch  (extremes  3.8  to  4.5  cm.,  or  i^  to  1}  inches),  below 
the  posterior  margin  of  the  tuberosity  of  the  scaphoid.  Practically,  the 
articulations  of  the  fifth,  fourth,  third,  and  first  metatarsals  are  in  one  line, 
while  the  line  of  the  articulation  of  the  second  metatarsal  with  the  middle 
cuneiform  is  from  7  mm.  to  1.3  cm.  (^  to  ^  inch)  above  this  oblique  line. 
The  tarsometatarsal  articulation  of  the  great  toe  can  sometimes  be  felt  as  a 
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depression  3.8  to  4.5  cm.  (i^  to  if  inches)  anterior  to  the  posterior  margin 
of  the  tuberosity  of  the  scaphoid,  by  pressure  here  while  manipulating  the 
toe — which  would  give  an  inner  landmark  to  be  used  with  the  base  of  the 
fifth  metatarsal  on  the  outer  aspect. 

Landmarks  of  the  metatarsophalangeal  articulations — about  2.5  cm.  (i 
inch)  behind  the  webs  of  the  corresponding  toes. 

Muscles  and  tendons  more  or  less  influencing  surface  form  upon  the 
dorsum  of  the  foot,  from  within  outward — tibialis  anticus,  extensor  proprius 
hallucis,  extensor  longus  digitorum,  peroneus  tertius — and,  beneath  these, 
extensor  brevis  digitorum  and  dorsal  interossei. 

Muscles  on  sole  of  foot  influencing  surface  form — abductor  minimi  digiti, 
abductor  hallucis,  flexor  brevis  digitorum. 


GENERAL    SURGICAL    CONSIDERATIONS    IN    AMPUTATIONS    ABOUT 

THE  FOOT. 

Remove  as  little  as  possible  of  the  metatarsals  of  the  great  and  little  toes 
as  they  largely  support  the  weight  of  the  body. 

Amputation  of  the  toe,  except  the  great  toe,  with  part  or  all  of  its  meta- 
tarsal, is  of  very  little  practical  apj)licability. 

Scars  should  be  kept  from  the  j)lantar,  internal,  and  external  aspects  of 
the  foot.     They  should  be  at  the  end  of  the  stumj)  or  dorsal. 

Plantar  covering  is  the  best  form  to  |>rovi(le. 

In  removing  the  metatarsal  bones  entirely,  or  in  part,  it  is  well  to  adopt 
the  subperiosteal  method  as  far  as  possible. 

There  is  an  increasing  tendency  to  regard  the  foot  as  a  whole  and  to 
amputate  regardless  of  joints. 

Sutures  should  remain  in  the  thick,  hard  skin  of  the  sole  extra  long. 

Temporary  drainage  is  indicated  when  large  joint-surfaces  are  opened  up. 

Stumps  should  remain  out  from  under  the  bed-covering  when  dressed. 

Patients  should  lie  j)art  of  the  time  on  their  side,  or  flex  the  knee,  to  allow 
of  drainage  from  the  angles  of  wounds,  if  any  fluid  accumulate. 

If  drainage  be  necessary,  drain  with  two  short  tubes  in  either  end  of  the 
wound. 

Amputation  through  the  metatarsus  is  preferable  to  tarsometatarsal 
disarticulation,  for,  in  the  former,  attachment  of  all  the  important  muscles 
of  the  foot  and  all  its  movements  are  retained. 

Disarticulation  at  the  tarso-metatar.sal  joints  (Lisfranc's  operation)  gives 
an  excellent  stump.  Disarticulation  at  the  medio-tarsal  joints  (Chopart's 
operation)  gives  a  not  altogether  satisfactory  result. 

Subastragaloid  disarticulation  gives  a  \ery  good  result,  furnishing  a 
long  limb  with  ankle-movement. 

Syme's  amputation  (disarticulation  at  the  ankle-joint)  is  generally  con- 
sidered preferable  to  either  Chopart's  or  Pirogoff's  operation. 

In  Lisfranc's  and  Chopart's  oi)erations  the  uno{)])osed  action  of  the  calf 
muscles  may  permanently  raise  the  heel. 


AHPUTATION  OF  TOES  WITH  PART  OF  THEIR  METATARSALS. 

The  amputation  of  the  toes  with  part  of  their  metatarsals  is  so  similar. 
In  aU  essential  details,  to  disarticulation  of  the  toes  with  their  entire  meta- 
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tarsals  that  the  former  will  not  be  separately  given  (as  was  done  in  the  case 
of  the  fingers).  The  best  method  of  remo\4ng  any  of  the  toes  with  part  oC 
their  metatarsal,  whether  an  inside  toe  or  the  great  or  little  toe,  is  by  €b/^^ 
racket  method  (see  pages  350-352).  The  best  method  for  the  remo^  O^ 
two  or  three  contiguous  toes  with  parts  of  their  metatarsals  is  by  the  ov^^^ 
operation  (see  page  353).  The  best  methods,  as  well  as  other  methoitf:^ 
for  these  partial  operations,  are  the  same  as  for  the  entire  operations— an^^ 
will  be  given  at  the  above  references. 

The  practical  differences  between  the  partial  and  complete  operatioc^^ 

are — that  the  incision  begins,  in  the  former,  just  above  the  saw-line,  instea 

of  just  above  the  tarso- metatarsal  joint-line — and,  instead  of  disarticulating^ 
the  proximal  end  of  the  bone,  it  is  sawed  with  a  Gigli  or  chain  saw. 

The  amputation  of  all  the  toes  with  parts  of  their  metatarsals  will 
given. 


AMPUTATION  OF  ALL  THE  TOES  THROUGH  THE  METATARSUS 

BY  SHORT  DORSAL  AND  LONG  PLANTAR  FLAPS  (METATARSAL  AMPUTATION). 

Description. — The  height  at  which  the  amputation  will  be  done  will 
depend  upon  the  nature  of  the  cause  and  condition  of  the  parts.  The  opera- 
tion resembles  Lisfranc's  disarticulation  at  the  tarso-metatarsal  joint. 

Position. — Patient  supine;  foot  over  edge  of  table.  Surgeon  op[>osite 
foot,  standing  while  operating  on  dorsum,  sitting  while  working  upon  plantar 
aspect — steadying  the  toes  with  his  left  fingers  during  the  incisions,  while 
assistant  holds  ankle; — and,  as  soon  as  incisions  are  made,  assistant  takes 
the  toes,  while  the  surgeon  grasps  the  flaps  with  his  left  hand. 

Landmarks. — Saw-line  (which  is  oblique,  to  be  parallel  with  the  ends 
of  the  metatarsals — its  inner  end  being  more  anteriorly  placed  than  its  outer 
— the  line  running  about  parallel  with  the  webs) ;  interdigital  webs. 

Incisions. — Plantar  incision  (supposing  the  metatarsals  to  be  divided 
at  their  middle,  in  the  case  of  the  left  foot)  begins  at  the  mid-lateral  aspect 
of  the  inner  side  of  the  foot  and  just  behind  the  saw-line — passes  vertically 
down  this  side  of  the  foot  to  the  level  of  the  crease  between  the  sole  and 
plantar  surface  of  the  great  toe — thence  rounds  broadly  into  the  sole  and 
sweeps  across  the  plantar  aspect  just  behind  and  parallel  with  the  web,  to 
the  crease  between  the  sole  and  little  toe — whence  it  rounds  broadly  into  the 
mid-lateral  aspect  of  the  outer  side  of  the  foot  and  passes  straight  upward 
to  just  beyond  the  saw-line.  Dorsal  incision  is  made  parallel  with  the  plantar 
incision,  and  joins  the  vertical  portion  of  that  incision  about  2.5  cm.  (i  inch) 
from  their  upper  ends,  rounding  onto  the  dorsum  (that  is,  the  dorsal  flap  is 
about  2.5  cm.,  i  inch  long).  The  foot  is  flexed  on  the  leg  while  the  plantar 
incision  is  made  and  extended  while  the  dorsal  incision  is  made  (Fig.  273, 
A,  A). 

Operation. — The  plantar  incision  is  first  deepened  to  the  flexor  tendons, 
is  then  dissected  up  a  short  distance  and  the  flexor  tendons  divided  trans- 
versely while  the  foot  is  forcibly  flexed  on  the  leg  and  toes  extended  on  foot — 
thence  upward  to  the  saw-line,  all  soft  parts  down  to  the  bone  being  raised 
in  the  plantar  flap.  The  dorsal  incision  is  now  deepened  to  the  extensor 
tendons,  and  dissected  up  a  short  way,  when  these  tendons  are  divided  truis- 
versely  while  the  foot  is  forcibly  extended  on  the  leg  and  the  toes  flexed  on 
the  foot— thence  upward  to  saw-line,  all  soft  parts  down  to  the  bone  " 
raised  in  the  dorsal  flap.     Both  flaps  are  now  retracted — the  boQCS  I 
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of  their  interossei  muscles — and  each  bone  separately  sawed  with  a  fine  saw. 
The  following  arteries  are  tied — six  plantar  digital  (upon  contiguous  sides 
of  the  toes,  and  outer  side  of  the  little  and  inner  side  of  the  great  toes),  second, 
third,  and  fourth  dorsal  interossei,  and  first  dorsal  interosseous,  or  its  three 
dorsal  digital  branches.  The  muscles  are  quilted,  those  of  the  dorsal  to 
those  of  the  plantar  aspect — and  the  integumentary  margins  of  the  dorsal 


P"'K-  273.— Ampitations  ABOiT  I  iiK  FcK)  T  :— A.  A.  Amputation  of  all  the  toes  ihrouKh  the  meta- 
tarsus, by  short  dors;il  .nrid  Umn  jilaiitiir  Hajjs  (metatar>al  ainputaliuti  1  ;  B,  B.  Disarltculatioii  of  an- 
terior part  of  foot  at  mcdio-laisal  joiiiih,  b>  short  dorsal  and  lun^  |)lanlai  (laps  (fhoparts  operation). 

and  plantar  flaps  united  in  a  transverse  line.     The  slump  is  supported  upon 
a  splint. 

Comment. — If  the  division  of  the  metatarsus  is  made  nearer  its  base, 
the  flaps  will  be  pro])()rtionately  shorter.  The  tlaps  may  also  be  made  of 
equal  length,  or  otherwise  planned — according  to  available  tissue. 


DISARTICULATION   OF  TOES   WITH  THEIR  ENTIRE   METATARSALS. 

Best  Methods. — Racket — toes  in  general.     Racket,  with  or  without  an 
additional  transverse  incision  at  ui)per  end  of  queue — for  great  or  little  toe. 
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Short  Dorsal  and  Long  Plantar  Flaps  (Lisfranc's  Operation) — for  the  toes 
en  masse.  Short  Dorsal  and  Long  Plantar  Flaps,  with  sawing  oflF  the  end 
of  the  internal  cuneiform  (Hey's  Operation) — for  the  toes  en  masse. 

Other   Methods. — Internal   Flap — for  great   toe.    External   Flap— foT 
little  toe.     Equal  Plantar  and  Dorsal  Flaps — for  the  toes  en  masse.    Loofe 
Plantar  Flap — for  the  toes  en  masse. 


DISARTICULATION  OF  TOE  WITH  ITS  ENTIRE  METATARSAL 

BV  RACKET  METHOD. 

Description. — The  coverings  are  gotten  from  the  lateral  and  plant-^^ 
aspects,  and  the  cicatrix  is  vertical  and  dorso-terminal. 

Position. — As  in  the  metatarsal  amputation,  page  348. 

Landmarks. — Tarsometatarsal  joint;  interdigital  web. 

Incision. — Begins  just  above  the  tarso-metatarsal  joint,  in  the  midi:^ 
dorsal  aspect — passes  vertically  down  in  the  median  line  to  the  head  of  th  -^ 
metatarsal — thence  the  two  limbs  of  the  oval  diverge — the  outer  limb  runnin^^ 
downward  across  the  outer  aspect  of  the  toe  to  the  web — the  inner  limt:^ 
across  the  inner  aspect  to  the  web — the  two  meeting  in  the  digito-planta 
crease  (which  about  corresponds  to  the  center  of  the  first  phalanx)  (Fig.^ 

271,  J)-      . 

Operation. — Deepen  the  vertical  incision,  dividing  the  extensor  tendons 
as  high  up  as  encountered,  while  the  toe  is  flexed.  Deepen  the  oval  incision 
to  the  bone,  upon  the  lateral  and  plantar  aspects,  extending  the  toe  while 
severing  the  flexor  tendons  transversely.  Free  the  soft  parts  along  the  dorsum 
and  lateral  surfaces,  with  a  periosteal  elevator,  hugging  the  bone  closely. 
Forcibly  extend  the  toe  and  its  metatarsal  and  free  the  plantar  surface  as 
far  as  possible.  Sever,  from  the  dorsum,  the  ligaments  binding  the  metatarsal 
to  the  tarsus  and  to  the  adjacent  metatarsals,  while  the  toe  is  being  manipu- 
lated and  the  ligaments  are  put  upon  the  stretch — thus  completing  the  dis- 
articulation. Divide  the  flexor  tendons  high  up  and  close  the  sheaths.  Two 
dorsal  and  two  plantar  digital  arteries  are  cut  and  are  to  be  tied.  Suture 
the  wound  in  one  vertical  line. 

Comment. — (1)  By  hugging  the  bone  very  closely  and  guarding  the  point 
of  the  knife  while  disarticulating,  minimum  damage  is  done  to  the  tissues 
of  the  sole  of  the' foot.  (2)  Disarticulation  of  the  second  toe  from  the  tarsus 
and  adjacent  metatarsals  is  somewhat  diflficult  (see  Lisfranc's  operation). 

DISARTICULATION  OF  GREAT  TOE  WITH  ITS  ENTIRE  METATARSAL 

BY  RACKET  METHOD. 

Description — Landmarks. — As  in  the  last  operation. 

Incision. — Begins  just  above  the  tarso- metatarsal  joint,  at  its  dorso- 
internal  aspect — passes  vertically  downward  along  the  outer  margin  of  the 
extensor  tendon  to  just  beyond  the  center  of  the  metatarsal — thence  the  two 
hmbs  of  the  oval  diverge — the  outer  limb  passing  across  the  dorso-extemal 
asj)ect  of  the  toe  to  the  web — the  inner  limb  passing  across  the  dorso-intemal 
aspect  to  the  plantar  surface  at  a  point  opposite  the  web — the  two  limbs 
meeting  in  the  digito-plantar  crease.  If  needed  for  purpose  of  exposing  the 
joint  more  readily,  an  additional  transverse  incision  may  be  added  to  the 
upi)er  end  of  the  vertical  incision,  running  as  far  as  thought  necessary  diitcUf 
inward  j)arallel  to  the  tarsometatarsal  joint  (Fig.  274,  B). 

Operation. — Deepen  the  vertical  incision,  exposing  and 
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tendons  of  the  extensor  proprius  and  brevis  hallucis  near  the  tarso-metatarsal 
joint.  Deepen  the  limbs  of  the  oval,  cutting  to  the  bone  along  the  lateral 
and  plantar  surfaces.  Free,  up  to  the  tarso-metatarsal  joint,  the  soft  parts 
from  the  external,  internal,  and  plantar  surfaces  of  the  metatarsal  and  phalanx 
by  closely  hugging  the  bones  with  periosteal  elevator,  rotating  the  toe  as 
indicated.  The  sesamoid  bones  are  left  behind,  and  the  structures  about 
the  metatarso-phalangeal  joint  are  removed  as  nearly  subcapsulo-periosteally 
as  possible,  in  order  to  retain  the  attachment  of  the  severed  tendons  there 
inserted.  Open  the  tarso-metatarsal  joint  from  the  dorsum,  completing  the 
disarticulation  by  severing  the  remaining   ligaments  while   under  tension 


Fi^-  274.— Ampitations  aboct  thh  Toks  and  Foot — Inner  view  :  — A,  At  iiiterplialaiiKeal  joint 
of  KffiU  loe,  by  plaiilai  flap  :  l:.  Ol  jjreal  loe  ami  its  riniatarsal,  al  tai>o-iinialais:il  joint,  by  rat.  ket 
ini.-thu(l.  with  traiisvtTSi-  iiu  isum  addod  to  iipi>ti  tiid  ;  (".  Iiiikt  asjject  of  plantar  and  ilorsal  incisions 
in  Ssnie's  disarticulation  ot  foot  at  ankle,  h\  fu*cl-t1ap  :  <^'',  I.ine  of  tibial  ami  lihular  section  ;  I).  Inner 
aspect  of  plantar  anil  <lorsal  incisions,  in  f'iro;jofT  s  disarticiilaiimi  at  ankle.  h\  lu-cl-flap  ;  D',  l.iiu'  of 
scctK>n  of  bones  of  kx,  in  same;  I)".  Line  ot  soi  tioii  <>f  os  calcis,  in  same  ;  K.  Inner  aspect  of  plantar 
and  dorsal  incisions  in  subastragaloid  disarti(  ulation  of  tVxjt,  b\  heel  (lap. 


during  the  manipulation  of  the  toe.  Divide  the  tendons  of  the  peroneus 
longus  and  tibialis  anticus.  Cut  the  flexor  tendons  short  and  close  their 
sheaths.  The  following  arteries  are  divided — two  dorsal  digital,  two  plantar 
digital,  and  termination  of  internal  plantar.  Guard  against  wounding  the 
communicating  branch  of  the  dorsalis  pedis  in  the  first  interosseous  space. 
The  suture  line  will  be  vertical  and  fall  over  the  dorso-external  aspect  of  the 
toe,  out  of  the  way  of  pressure. 

Comment. — When  the  upper  transverse  incision  is  added,  the  vertical 
incision  generally  begins  just  below  the  tarso- metatarsal  joint  and  the  trans- 
verse incision  is  then  parallel  with  the  tarso-metatarsal  joint.  When  the 
vertical  incision  alone  is  used,  it  begins  over  the  internal  cuneiform. 
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DISARTICULATION  OF  LITTLE  TOE  WITH  ITS  ENTIRE  HETATAMAL 

BY  RACKET  METHOD. 

Description — ^Landmarks.— As  in  the  last  operation. 

Incision. — Begins  just  above  the  tarso-metatarsal  joint  at  its  dorso- 
external  aspect — passes  vertically  downward  along  the  outer  margin  of  tY\^ 
extensor  tendon  to  just  beyond  the  center  of  the  metatarsal — thence  the  fw  <■ 
limbs  of  the  oval  diverge — the  inner  limb  passing  across  the  dorso-intem.^ 
aspect  of  the  toe  to  the  web — the  outer  limb  passing  across  the  dorso-exterrvs 
aspect  of  the  plantar  surface  at  a  point  opposite  the  web — the  two  lina'fc 


Fijf.  J7.S.— AMPrTATioNS  ABorxTHF.  ToKS  AND  FooT— Oiiter  view :— A,  Throujth  first  inierph*- 
Inni^i-al  joint  ot  little  toe,  by  uhliqiit-  tirrular  method  ;  K,  Oi  little  toe  and  its  molatarsal.  by  racket 
nu-tluxl.  with  adtK'd  ciirvi.-d  iiaihicin  at  iippvr  end  ;  (.'.  Outer  asi»eet  of  plantar  ami  dursal  incision^,  in 
Syme's  disjirticulatiori  o!  UK>t  at  ankle,  by  a  lieel-Hap  ;  C.  Line  of  section  throuKli  tibia  ami  fibula,  in 
same  ;  D,  Outer  ai<pect  of  plantar  and  doisiil  inrisicMis.  in  I'iroK'^^'ii  disartieulation  at  anklv  :  IV.  Line 
ol  section  of  tibia  an<l  I'lbula  in  s;ime ;  I>".  Line  of  section  of  os  calcis,  in  same:  E,  Supramalleolar 
amputation  of  lej;.  hy  ohliijue  elliptical  incision:  F.'.  Tibial  and  fibular  section  in  same;  F,  Outer 
asitecl  of  diMsal  and  plantar  incisions  in  Subastragaloid  Uisarticulatiun  of  foot  by  heel-flap. 


meeting  in  the  digito-plantar  groove.  If  needed  for  purpose  of  more  readily 
exposing  the  joint,  an  additional  transverse,  or  oblique,  incision  may  be 
added  to  the  upper  end  of  the  vertical  incision,  by  prolonging  the  latter  a 
short  wav  directlv  outward  parallel  with  the  tarso-metatarsal  joint  (Fig. 

275.  «)•  ' 

Operation. — The  steps  of  the  operation  are  practically  the  same  as  in 
the  corre>ponding  ()j)eration  upon  the  great  toe  (page  350).  The  metatarsal 
is  di.^iarticulated  from  the  cuboid  and  from  the  fourth  metatarsal.  Two 
dorsal  and  two  plantar  digital  arteries  are  cut. 
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DISARTICULATION   OF   TWO   OR   THREE  CONTIGUO 06   TOES   WITH 
THEIR  ENTIRE  METATARSALS 

BY  OVAL  OR  RACKET  METHOD. 

Description. — Same,  in  principle,  as  the  operation  for  the  removal  of 
a  single  toe  and  its  metatarsiil  (page  350).  Where  two  contiguous  toes  are 
removed,  the  vertical  portion  of  the  incision  is  placed  between  the  two  toes, 
beginning  just  above  the  saw-line  and  diverging  to  include  both  toes — meeting 
on  the  plantar  surface  of  the  web  between  them.  Where  three  contiguous 
toes  are  removed,  the  vertical  portion  of  the  incision  is  placed  over  the  middle 
metatarsal,  beginning  at  the  saw-line,  or  just  above,  and  diverging  to  include 
all  three  toes,  meeting  at  the  center  of  the  plantar  surface  of  the  middle  toe, 
in  the  digito-plantar  crease  (Fig.  271,  I). 


DISARTICULATION    OF    ALL    THE    TOES    AT    TARSO-METATARSAL 

JOINTS 

BY  SHORT  DORSAL  AND  LONG  PLANTAR  F[,A1'S— LISFRANCS  OPERATION. 
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terosscous  muscles.    Deepen  the  plantar  incision  to  the  flexor  tendons  and  free 
back  the  flap  of  superficial  tissues  to  the  hollow  behind  the  heads  of  the  meta- 
tarsals— and  then  diN-ide  all  the  soft  parts  down  to  the  bones,  while  the  foot  is 
fully  flexed  on  the  leg  and  the  toes  extended  on  the  foot — and  free  the  flap  to» 
and  verj'  slightly  above,  the  tarso-metatarsal  joint-line.     Both  flaps  contain  all. 
the  soft  parts  to  the  bones.    Disarticulation  is  now  accomplished  from  the  dor- 
sum.    Retract  the  flaps — extend  the  foot — and  begin  the  disarticulation  bvr 
entering  the  knife  behind  the  prominent  base  of  the  fifth  metatarsal,  at  theouto- 
side  of  the  foot— and  then,  passing  obliquely  forward  and  inward,  cut  the 
peroneus  brevis  and  tertius  tendons  and  disarticulate  the  fifth,  fourth,  and  third 
metatarsals.    Then  turn  to  the  inner  side  of  the  foot,  and  sever  the  ligaments  ©f 
the  first  tarso-metatarsal  joint,  and  divide  the  expansion  of  the  tibialis  anticus- 
There  remains  the  freeing  of  the  second  metatarsal,  which  is  somewhat  difi- 
cult,  unless  undertaken  in  a  definite  manner.     Hold  the  knife  like  a  dagger, 
with  the  cutting-edge  toward  the  ankle,  the  blade  pointing  forward  at  an  angte 
with  the  dorsum  of  the  foot — enter  the  point  deeply  between  the  bases  of 
first  and  second  metatarsals,  where  they  begin  to  bind — elevate  the  handle 
until  perpendicular  to  the  dorsum,  cutting,  at  the  same  time,  forward — ^and 
thus  the  ligaments  binding  the  base  of  the  second  metatarsal  to  the  base  d 
the  first  metatarsal  and  internal  cuneiform  are  severed  (the  mancemTe  being 
called  the  "coup  de  maitre").     Repeat  this  manoeu\Te  between  the  bases 
of  the  second  and  third  metatarsals.     Complete  the  disarticulation  of  the 
second   metatarsal  ])y  severing,  from  the  dorsum,  the  ligaments  between 
the  middle  cuneiform  and  base  of  the  metatarsal.     Divide  any  connecting 
bands  ui)on  the  plantar  aspect  of  the  joints.     The  peroneus  longus  tendon 
now  alone  holds  the  metatarsal — put  this  upon  the  stretch,  diWding  it  hi^ 
up.     The  following  arteries  are  to  be  tied — in  the  dorsal  flap;  four  dor^ 
interosseous,  communicating  branch  of  dorsalis  pedis; — in  plantar  flap;  five 
plantar  digital  branches  of  external  plantar  (and  possibly  the  external  plantar 
itself)  and  the  termination  of  the  internal  plantar.     Suture  any  open  sheaths. 
Quilt  the  muscles.     Suture  the  plantar  and  dorsal  flaps  in  one  transverse 
line.     Support  the  stump  upon  a  splint. 

Comment. — (i)  The  plantar  flap  may  be  cut  first.  (2)  The  dorsal  flap 
may  be  made  and  disarticulation  accomplished,  and  then  the  plantar  flap 
cut  from  within  outward — which  is  not  so  satisfactory-  as  the  above.  (3) 
Freer  allowance  should  be  made  to  cover  the  thicker  inner  than  the  thinner 
outer  side  of  the  foot — which  is  the  reason  for  cutting  the  inner  aspect  of  the 
flap  longer.  (4)  Guard  against  making  the  dorsal  flap  too  short  and  too 
scant  on  the  dorsal  aspects — and  also  against  making  either  flap  too  pointed. 
(5)  Guard  against  mistaking  the  scapho-cuneiform  joint  for  the  metatarso- 
cuneiform  joint.  (6)  Guard  the  plantar  tissues  while  disarticulating  the 
second  metatarsal.  (7)  The  dorsal  flap  should  include  most  of  the  tissues 
upon  the  outer  and  inner  aspect  of  the  foot.  (8)  This  method  makes  an 
excellent  and  useful  stump. 

DISARTICULATION  OF  ALL  THE  TOES  AT  THE  TARSO-METATARSAL 

JOINTS,  VITH  SAVING  OFF  OF  END  OF 

INTERNAL  CUNEIFORM, 

RV  SHORT  DORSAL  .VND  LONG  PLANTAR  FLAPS- HEVS  OPERATION. 

Description. — This  operation  is  similar  to  Lisfranc's  as  to  incisions, 
freeing  of  flaps,  ligation  of  vessels  and  suturing  of  wound — difiTering  onlv* 
in  one  respect — namely,   after  disarticulating  the  four  outer  metat* 
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the  protruding  end  of  the  innermost  cuneiform  is  sawed  off  on  a  line  with 
the  others,  and  removed  together  with  the  first  metatarsal  still  articulated. 


DISARTICULATION  OF  ANTERIOR  PART  OF  FOOT  AT  MEDIO-TARSAL 

JOINT,  IN  GENERAL. 

Best  Methods. — Short  Dorsal  and  Long  Plantar  Flaps— Chopart's 
Operation. 

Other  Methods. — Modified  Oval  (Tripier's  Operation) — medio-tarsal 
disarticulation,  with  horizontal  sawing  of  os  calcis. 


DISARTICULATION  OF  ANTERIOR  PART  OF  FOOT  AT  MEDIO-TARSAL 

JOINT 

BY  SHORT  DORSAL  AND  LONG  PLANTAR  FLAPS  — CHOPART'S  OPERATION. 

Description. — Disarticulation  of  anterior  portion  of  foot  at  astragalo- 
scaphoid  and  calcaneocuboid  joints,  by  means  of  a  short  dorsal  and  long 
plantar  flap — the  operation  being  somewhat  similar  to  Lisfranc's  tarso- 
metatarsal disarticulation. 

Position. — As  for  Lisfranc's  operation. 

Landmarks. — Astragalo-scaphoid  joint  (just  behind  the  tuberosity  of 
the  scaphoid) ;  calcaneo-cuboid  joint  (midway  between  the  external  malleolus 
and  tubercle  of  fifth  metatarsal);  tarsometatarsal  joint-line;  middle  of  meta- 
tarsus. 

Incisions. — (Right  foot) — Plantar  incision — begins  on  outer  aspect  of 
foot,  little  nearer  plantar  than  dorsal  surface,  and  at  a  point  opposite  the 
calcaneo-cuboid  joint  (see  Landmarks)— passes  straight  down  the  outer  side 
of  foot  to  near  middle  of  fifth  metatarsal — thence  rounds  inward  and  crosses 
sole  of  foot,  opposite  the  middle  of  the  metatarsals,  to  the  inner  side  of  the 
foot — rounds  into  the  inner  border  of  the  foot  and  passes  straight  up  that 
border,  little  nearer  the  plantar  than  dorsal  surface,  to  a  point  opposite  the 
astragalo-scaphoid  joint  (see  Landmarks).  Dorsal  incision — begins  by 
cur\'ing  from  the  outer  limb  of  the  plantar  incision,  just  posterior  to  the  fifth 
tarso-metatarsal  joint — and  ends  Ijy  cur\'ing  into  the  inner  limb  of  the  plantar 
incision  just  posterior  to  the  first  tarsometatarsal  joint — crossing  the  dorsum 
opposite  the  bases  of  the  metatarsals  (Fig.  273,  B,  B). 

Operation. — Deepen  the  plantar  incision,  the  foot  flexed  on  the  leg 
and  the  toes  extended  on  the  foot,  to  the  flexor  tendons.  Free  the  skin  and 
fascia  a  short  distance — divide  all  soft  parts  to  the  bones — and  dissect  up 
the  flap  of  the  entire  soft  parts  to  the  medio-tarsal  joint.  Deepen  the  dorsal 
incision,  the  foot  extended  on  the  leg  and  the  toes  flexed  on  the  foot,  to  the 
extensor  tendons.  Free  the  skin  and  fascia  a  short  distance— divide  all 
the  soft  parts  to  the  bones — and  dissect  uj)  the  flap  of  the  entire  soft  tissues 
to  the  medio-tarsal  joint.  Disarticulate  from  tlie  dorsum  while  the  foot 
is  forcibly  extended — rotating  the  forepart  of  the  foot  outward  while  severing 
the  ligaments  of  the  astragalo-scaphoid  joint,  and  inward  while  dividing 
those  of  the  calcaneo-cuboid  articulation.  The  tendons  of  the  tibialis  anticus 
and  posticus,  and  peroneus  tertius,  brevis.  and  longus,  are  cut  among  the 
deeper  structures.  Quilt  the  muscular  and  tendinous  tissues  of  the  two 
flaps,  especially  suturing  the  extensor  tendons  and  tibialis  anticus  of  the 
dorsal  flap,  to  the  tissues  of  the  plantar  flap — in  order  to  counteract  the 
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tendency  of  the  tendo  Achillis  to  permanently  extend  the  fooL  In  the  dorsal 
flap,  the  dorsalis  p)edis  and  its  tarsal  and  metatarsal  branches  are  cut — and 
in  the  plantar  flap,  the  terminations  of  external  and  intenial  plantar  arteries, 
and  plantar  digital  branches. 

Comment. — ^i)  Considerable  lendencA-  exists  for  displacement  of  the 
bones  of  the  slump  subsequent  to  heahng — either  the  posterior  portion  of 
the  i>s  calcis  being  drawn  up  by  the  tendo  Achillis.  thus  throwing  the  head 
oi  the  OS  calcis  downward  to  be  pressed  upon  in  walking — or  the  stump  is 
turned  into  the  varus  position  and  the  patient  walks  upon  the  outer  border 
of  the  i^  calcis.  (2)  The  proportionate  lengths  of  the  flaps  and  the  manner 
of  their  making  may  be  varied,  as  described  in  Lisfranc's  operation.  The 
total  covering  required  is  about  ij  diameters  at  the  saw-line. 


DISARTICULATION    OF    FOOT    AT    ASTRAGALO-SCAPHOID    AND    AS- 

TRAGALO-CALCANEAL  ARTICULATI(»?S-SUBASTFAGALOID 

DISARTICULATION— Df  GENERAL. 

Best  Methods. — Large  I n:eiT:c»- plantar  Flap  «Farabeuf«.     Heel-flap. 

Other  Methods. — C>val.  or  Racket  Me:hc»d  '.Maurice  Perrin).  Oval 
Method  tVemeuil^ 

Comparison. — The  ir/.err.o  phr.tar  r.sp  luinishes  the  best  blood-supply 
— the  cicatrix  is  well :  ij;e>i  ar.<i  :he  st-rr.p  is  Virovi'i.  Bui  the  method  requires 
considerable  heahhy.  j.v:iL:alie  i:f>-c — :r.e  «  r-e.-a^ion  is  somewhat  difficult 
to  j^erform — and  the  r:ap  :>  ?-:n:c.vr.i:  ur.v^ieiiy.  The  heel-flap  method  is 
a  simpler  oi^eraiion  anc  recuiret-^  rrlrlir.in  lissiie — but  gives  a  narrower 
siumi^. 


DISARTICLXATION    OF    FOOT    AT    ASTRAG.^LOSCAPHOID    AND    AS- 

TRAG.\LO-C\LC\NE.\L   TOINTS-SUBASTRAGALOID  DIS- 

.\RTICULATION 

Fv  :  An  -f  :nt?5.n-:-?  :  antan  :-la?  — fajlxfeit 

Description. — A  n.>.«::r.ei  oval  n:e:ho.i.  The  siructures  below  the 
astr.icalus  .^re  rcn.  -e: — :he  s:-r..p  -c:-^  ::vere»i  by  a  large  flap  gotten 
trvMv.  The  Sr  >  ar  :  :":<:r  V*  rior  c:  :he  :  •  :— :he  scar  b«eing  horizontal  and 
uixM'i  the  vn::«:r  .iri  A":cri-  r  ^>:yr\:f   :r  :"e  ::•::. 

Position.-  Ai^  :-  :he  :rt:e::!  .:  v:>?r.::  r.f.  :n  general — the  surgeon  so 
mar.ipul.i:::  c  :he  :  >  :  '.v::h  hf  '.e::  har.i  as  :c  turn  ::  from  ade  to  side  in 
lolK^\vi;:i;  the  con::  h.^i'itvi  ir::-:  •: 

Landmarks.— Te:.  A  :h /.".:>:  e\:emal  n:allevlas:  base  of  fifth  meta- 
lars;il;  vin:  Ixtween  s:..:  h  i :  ..:  i  ourei:  ms.  vjr.:  line  between  scaphoid 
ami  interna!  anvi  niii  :!e  .M-virVm-.f:  :-".:-.  «.:  ev.enf^^r  longus  hallucis, 
cunev>  nieta:a:^il  >  in:  v :  ':  c  '.  ^.  exTcmal  :u'v^r.s:!y  of  c*s  calcis. 

Incision. —  He^:n>  ..:  -ter  n-.rr.n  -f  :•  5<r.::n  o:  :envio  .\chiUls — cur\'cs 
wpwanl  :v>  a  ix^in:  2  ;  .n:  :  -:h  "rvo-v  the  evrema!  malleolus — passes 
hiviAMU.ir.y  iVrwarv:  .1:  th  -  '.^vt;.  •.\.--.x.  '^  :h  the  rcrcer  of  the  fool,  until 
a  jx>»m  is  reavhevi  vn  .i  hnt  v.  .r-e-jt.r^  the  iMse  c:  the  nith  metatarsal  with 
the  i\nnts  Ivtwesfr.  the  SvAV  .:  .m,:  vTun:?  t^mt  hvnes — rhence  curves  sharply 
acnvss  the  olor^unt.  ;ust  antvr  .  r  t.^  the  .  "t  line  b^rw^een  ihe  scaphcud  with  the 
intenulanvi  n^Aki'e  cunt- ::orn->-  v.-t  ".  t^t  t::-  in  v  t  the  extensor  longus  hallucis 
is  reached-  thence  cunes  slightly  t.r-Nari  tc  cress  the  imier  border  of  the 
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foot  in  the  line  of  the  cuneo-metatarsal  joint  of  great  toe — thence  sweeps 
across  the  center  of  the  sole — and,  curving  into  the  outer  border  of  the  foot, 
follows  that  border  to  the  external  tuberosity  of  the  os  calcis — thence  upward 
to  end  at  the  insertion  of  the  tendo  Achillis,  at  the  point  of  beginning  (Fig.  276). 
Operation. — The  above  incision  is  now  everywhere  deepened  to  the  bone 
along  the  line  of  retracted  skin  and  fascia,  using  a  stout  knife  and  cutting 
with  force  as  the  parts  are  put  upon  the  stretch — cutting  all  tendons  cleanly 
— and  opening  no  joints.  Now  flex  the  leg  upon  the  thigh,  turn  the  knee 
inward,  and  press  the  inner  side  of  the  leg  on  the  table,  so  that  the  outer 
side  of  the  leg  presents  and  the  foot  is  beyond  the  edge  and  kept  upon  the 
stretch.  Dissect  up,  cleanly  from  the  bones,  the  outer  dorsal  portion  of  the 
flap,  until  the  head  of  the  astragalus  is  exposed  in  front  and  the  tendo  Achillis 


Fig.    276.— Sl-BASTRAGALOID    DlSARTICn.ATlON    OF    FoOT    BY    LaRGB    InTKRNO-PI.ANTAR    FlAP 

(Farabei'f):— A,  Omliiie  of  incision   upon  outer  aspect  o(  foot;  H,   Outline  of  incision  upon  inner 
aspect. 


behind — divide  the  tendo  Achillis — enter  the  astragalo-scaphoid  joint  on  its 
dorsal  aspect — keep  the  knife  in  the  intenirticular  line  and  cut  backward 
between  the  astragalus  and  os  calcis,  passing  beneath  the  tip  of  the  external 
malleolus  to  the  already  cut  tendo  Achillis,  severing  all  ligaments  and  everting 
the  OS  calcis  as  the  ligaments  are  cut — until  the  under  surface  of  the  astragalus 
is  free.  The  foot  is  further  twisted  into  extreme  varus,  and  the  inner  and 
under  surfaces  of  the  os  calcis  are  bared,  working  from  the  inner  toward 
the  under  and  outer  surfaces  of  the  os  calcis,  by  cutting  with  short  strokes 
of  a  strong  knife,  and  closely  hugging  the  bone  to  avoid  damaging  important 
structures  on  the  inner  aspect,  especially  the  vessels  which  supply  the  flap. 
By  the  time  the  externo-plantar  border  of  the  os  calcis  is  reached,  the  dorsum 
of  the  foot  will  be  looking  downward.  Free  the  skin  from  the  posterior 
surface  of  the  os  calcis  carefully  so  as  not  to  score  the  integumentary  parts. 
Sever  any  remaining   connections.     Cut   the  anterior  and   posterior  tibial 
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nerves  high  up.     The  following  arteries  are  encountered,  in  the  direction  of 
the  incision,  and  will  require  ligation — posterior  peroneal,  anterior  peroneal* 
dorsalis  i)edis,  internal  plantar  and  external  plantar.     Provide  temporaix:- 
drainage,  by  puncturing  the  heel  portion  of  the  flap.     Quilt  the  muscfc^s 
and  tendons.     Suture  the  flap  in  an  external  and  anterior  horizontal  lin^  _ 
Dress  the  stump  upon  a  posterior  splint. 


DISARTICULATION    OF    FOOT    AT    ASTRAGALO-SCAPHOID   AND 
TRAGALO-CALCANEAL  JOINTS-SUBASTRAGAIjOID  DIS- 
ARTICULATION 

BY  HEEL  FLAP. 

Description. — The  structures  removed  are  the  same  as  in  the  abo"^" 
operation.     In  the  present  instance  the  coverings  are  furnished  from  the  h< 
and  sole  tissues.     The  steps  of  the  operation  are  very  similar  to  those    ""^ 
Syme's  disarticulation  of  the  foot  at  the  ankle-joint. 

Position. — See  Syme's  operation  (page  360). 

Landmarks. — External  and  internal  malleoli.  f 

Incisions. — Plantar  incision — begins  1,3  cm.  (^  inch)  below  the  tip  ^^^ 
the  external  malleolus — passes  directly  across  the  sole  of  the  foot — and  en^^  j 
2.5  cm.  (i  inch)  below  the  posterior  border  of  the  internal  malleolus.  Dors-^^ 
incision — is  U-shaped,  connecting  the  upper  ends  of  the  plantar  incision- 
curving  across  the  dorsum  on  a  level  with  the  astragalo-scaphoid  joint  (Fig 
274,  E,  and  Fig.  275,  F).  ^ 

Operation. — For  the  general  steps  of  the  operation,  see  Syme's  di^'  ^ 
articulation  at  the  ankle-joint  (page  360),  which  is  similar  in  general  priip  ^ 
ciple,  though  dilTerent  in  detail.     Deepen  the  incisions  to  the  bones — disscc"^ 

t'ne  lieel-flap  backward  and  the  dorsal  flap  upward — open  the  astragalo 

scaphoid  joint  from  the  dorsum  and  cut  backward,  disarticulating  the  astraga — 
luB  from  the  os  calcis.     The  extreme  head  of  the  astragalus  may  be  sawec^ 
oiT.     The  operation  is  ctmcludcd  as  in  Syme's — the  same  vessels  being  also^ 
ligated. 

Other  Amputations  About  the  Foot. — (1)  Anterior  Intertarsal  Dis- 
articulation (Jaeger's  Operation) — consists  of  a  disarticulation  between  the 
three  cuneiforms  anteriorly,  and  the  scaphoid  posteriorly — the  cuboid  being 
sawed  across  in  a  line  with  the  disarticulation.  This  would  occupy  a  position 
between  Lisfranc's  tarsometatarsal  disarticulation  and  Chopart's  medio- 
tarsal  disarticulation.  (2)  Am])utation  Through  the  Posterior  Tarsus — if 
soft  parts  cannot  be  gotten  to  cover  Chopart's  stump,  the  articular  surfaces 
of  the  astragalus  and  os  calcis  are  sawed  off.  (3)  Subastragaloid  Osteoplastic 
Amputation  (Hancock's  0])cration) — the  tuberosity  of  the  os  calcis  is  sawed 
off  and  applied  to  the  lower  surface  of  the  astragalus,  from  which  the  articular 
cartilage  has  been  removed. 


SURGICAL  ANATOMY  OF  ANKLE-JOINT. 

Bones. — Tibia;  fibula;  astragalus. 

Articulations  and  Ligaments. — Anterior  tibio-tarsal,  posterior  tibio- 
tarsal,  external  lateral  (consisting  of  anterior  astragalo-fibular,  posterior 
astragalo- fibular,  and  middle  calcaneo- fibular  fasciculi),  internal  lateral  (or 
deltoid)  ligaments,  and  synovial  membrane. 
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Muscles. — See  under  Foot  (page  345)  and  Leg  (page  362). 

Movements  of  Ankle-joint. — Extension — by  gastrocnemius,  soleus, 
plantaris,  tibialis  posticus,  peroneus  longus,  peroneus  brevis,  flexor  longus 
digitorum,  flexor  longus  hallucis.  Flexion — by  tibialis  amicus,  peroneus  ter- 
tius,  extensor  longus  digitorum,  extensor  proprius  hallucis.  Adduction — tibialis 
anticus,  tibialis  posticus.     Abduction — Peroneus  longus,  peroneus  brevis. 

Arteries. — Following  branches  of  anterior  tibial — internal  and  external 
malleolar  and  dorsalis  pedis.  Following  branch  of  posterior  tibial — internal 
calcaneal  branch  of  posterior  tibial: — and  following  branches  of  f)croneal 
branch  of  posterior  tibial;  anterior  peroneal,  posterior  peroneal,  and  external 
calcaneal. 

Veins. — Superficial — internal  saphenous  and  tributaries;  external  saphen- 
ous and  tributaries.     Deep — Two  venic  comites  accompany  each  arter)'. 

Nerves. — From  lumbar  plexus — internal  saphenous  from  anterior  crural. 
From  sacral  plexus — following  from  great  sciatic — external  saphenous  (from 
communicans  poplitei  and  communicans  peronei);  plantar  cutaneous,  articu- 
lar, internal  plantar  and  external  plantar  (from  posterior  tibial);  articular, 
muscular  and  external  (or  tarsal)  (from  anterior  tibial);  and  internal  and 
external  branches  of  musculocutaneous. 

Annular  Ligaments.— See  under  Foot  (page  344). 


SURFACE  FORM  AND  LANDMARKS  OF  ANKLE-JOINT. 

The  general  feature  of  the  ankle-joint  is  that  of  the  prominently  rounded 
superior  surface  of  the  astragalus  received  into  the  dome  of  the  tibia,  and 
bounded  laterally  by  the  descending  malleoli. 

The  line  of  the  joint  is  transverse — crossing  the  front  of  the  leg  about 
r.3  cm.  (i  inch)  above  the  tip  of  the  internal  malleolus. 

The  external  malleolus  extends  from  1.3  to  2  cm.  (^  to  f  inch)  lower  than 
the  internal — and  is  placed  upon  a  plane  about  1.3  cm.  (^  inch)  posterior 
to  the  internal  malleolus.  The  external  malleolus  is  opposite  the  center 
of  the  joint — the  internal  is  in  front  of  the  center  of  the  joint.  The  tip  of  the 
external  malleolus  is  nearer  the  posterior  border  of  the  fibula,  and  the  tip 
of  the  internal  malleolus  nearer  the  anterior  border  of  the  tibia. 

Chief  structures  about  the  ankle-joint — .Xnteriorly — (from  within  outward) 
tibialis  anticus,  extensor  proprius  hallucis,  anterior  tibia)  artery,  anterior 
tibial  nerve,  e.xtensor  longus  digitorum.  peroneus  tertius.  Posteriorly — tendo 
Achillis.  Internally — (from  before  backward)  tibialis  posticus,  flexor  longus 
digitorum,  companion  vein,  posterior  tibial  artery,  companion  vein,  posterior 
tibial  nerve,  flexor  longus  hallucis.  Externally — (from  before  backward) 
peroneus  brevis,  peroneus  longus,  external  calcaneal  and  termination  of 
peroneal  artery. 

The  lower  epiphysis  of  the  tibia  includes  the  articular  surface  and  internal 
malleolus,  and  unites  about  the  eighteenth  year.  The  lower  epiphysis  of  the 
fibula  includes  the  articular  surface  and  outer  malleolus,  and  unites  about 
the  twentv-first  year. 


GENERAL   SURGICAL   CONSIDERATIONS   IN   DISARTICULATIONS   AT 

ANKLE-JOINT. 

Great  care  should  be  taken  of  the  blood  supply  to  the  heel  tissues  forming 
the  stump — the  chief  vessels  being  the  external  calcaneal  of  the  j)osterior 
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peroneal,  externally;  and  the  internal  calcaneal  of  the  external  plantax-^ 
internally. 

In  section  of  the  lower  ends  of  the  tibia  and  fibula  most  of  the  antoior 
and  posterior  tibio-fibular  and  interosseous  ligaments  are  saved. 

A  posterior  splint  is  used  in  the  dressing  following  disarticulation. 


DISARTICULATION  OF  FOOT  AT  ANKLE-JOINT,  WITH  REMOVAL  O^ 
MALLEOLI  AND  ARTICULAR  SURFACE  OF 
TIBLA,  IN  GENERAL. 

Best  Method. — Heel-flap — Syme's  operation.  ^^ 

Other  Methods. — Modified   Oval  Method — Roux's  operation.  L**^^ 

Intemo-plantar  Flap — Farabeuf's  operation.    Internal  Lateral  Flap.  Mc^^^ 

fied  External  Racket.     Dorsal  Flap. 


DISARTICULATION  OF  FOOT  AT  ANKLE-JOINT,  WITH  REMOVAL  C^ 
MALLEOLI  AND  ARTICULAR  SURFACE  OF  TIBIA. 

BY  HEEL  FLAP -SYME'S  OPERATION. 

Description. — As  described  in  the  title. 

Position. — Patient  supine;  foot  elevated  and  over  edge  of  table.  A^^ 
sistant  steadies  leg  with  one  hand  and  holds  foot  at  right  angle  to  leg  b»*"^ 
grasping  toes  with  other  hand.  Surgeon  sits  for  plantar  and  stands  fo^ 
dorsal  incisions. 

Landmarks. — Outline  of  ankle-joint;  malleoli. 

Incisions. — Plantar  incision — begins  at  tip  of  external  malleolus,  on  th^ 
right  side  (the  surgeon's  left  palm  resting  on  the  instep,  with  forefinger  an(^ 
thumb  upon  the  malleoli) — passes  vertically  down  the  outer  side  of  the  foot,^* 
across  the  sole  and  vertically  up  the  inner  side  of  the  foot  to  a  point  1.3  cm. 
(^  inch)  below  the  tip  of  the  internal  malleolus.  This  incision  passes  exactly 
at  a  right  angle  to  the  long  axis  of  the  foot,  in  a  straight  line  between  these 
two  points — if  inclined  fon\'ard,  the  flap  is  very  difficult  to  dissect  from  the 
OS  calcis — if  inclined  backward,  it  is  easier  to  separate  but  apt  to  form  a 
scanty  covering,  with  imperfect  vascular  supply.  If  the  inner  limb  of  the 
vertical  incision  passes  up  to  the  posterior  border  of  the  inner  malleolus, 
the  posterior  tibial  arter}'  is  more  in  danger  of  being  divided  before  its  bifurca- 
tion and  the  main  branch  of  the  flap,  the  internal  calcaneal  of  the  external 
plantar,  lost.  The  above  incision  is  made  in  two  cuts,  each  from  a  malleolus 
to  the  center  of  the  sole.  Dorsal  incision — (surgeon's  left  palm  to  sole,  with 
thumb  and  first  finger  grasping  the  margins  of  the  foot  and  extending  it) — 
connects  the  upper  ends  of  the  plantar  incision  by  an  incision  sweeping 
straight  across  the  front  of  the  ankle.  The  dorsal  and  plantar  incisions  are 
approximately  at  a  right  angle  to  each  other  (Fig.  274,  C,  C,  and  Fig.  275, 

C,  C). 

Operation. — The  plantar  incision,  made  with  a  strong  knife,  passes 
directly  and  cleanly  to  the  bone.  The  large  heel-flap  is  freed  from  the  os 
calcis  as  far  as  its  tuberosities,  partly  by  the  use  of  the  left  thumb,  partly 
by  a  stout  knife  cutting  close  to  the  bone.  It  is  possible,  but  difficult  and 
unadvisable,  to  entirely  dissect  and  retract  the  heel-flap  from  the  tuberosities 
and  posterior  surface  of  tlie  os  calcis,  from  the  plantar  wound.     With  the 
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foot  fully  extended  the  dorsal  incision  is  now  made  directly  to  the  bone, 
cutting  the  tendons  and  ligaments  cleanly.  This  incision  cuts  directly  through 
the  anterior  Ugament  of  the  ankle-joint  and  opens  the  articulation.  The 
disarticulation  is  continued  by  cutting  the  lateral  ligaments  from  within 
outward,  and  completed  by  similarly  cutting  the  posterior  ligament.  The 
tendo  Achillis  is  now  cut.  The  foot  is  then  drawn  downward  and  forward 
and  the  posterior  and  lateral  surfaces  of  the  os  calcis  dissected  free  of  the 
heel  covering  by  working  from  behind  downward  and  forward  with  short, 
close  strokes  of  the  knife  while  the  parts  are  under  tension.  The  malleoli 
are  now  closely  cleared  of  their  soft  parts,  hugging  the  bones  and  guarding 
the  flaps.  The  soft  parts  are  well  retracted  — and  the  tibia  and  fibula  are 
sawed  transversely  at  about  6  mm.  (\  inch)  above  the  inferior  border  of  the 
tibia  (which  will  remove  the  articular  surface  of  the  dome)— the  malleoli 
being  steadied  by  forceps  during  the  sawing.  Ligate  the  anterior  tibial, 
external  and  internal  plantar,  and  probably  the  external  and  internal  malleolar 
of  the  anterior  tibial,  the  anterior  peroneal,  internal  malleolar  of  posterior 
tibial,  and  internal  and  external  saphenous  veins.  Cut  all  nerves  short, 
especially  those  of  the  heel-flap,  which  is  bent  over  the  ends  of  the  sawed 
bones.  Suture  the  heel  flap  to  the  dorsal  incision — using  tension-sutures 
in  addition  to  coaptation-suturcs,  if  there  be  much  strain  upon  the  suture-line. 
Institute  drainage  through  a  counter-opening  in  the  heel-flap,  if  indicated. 
So  dress  the  part,  with  a  posterior  splint  included,  as  to  draw  the  heel-flap 
forward  and  upward. 

Comment. — (1)  This  is  probably  the  best  form  of  disarticulation  about 
the  ankle  and  usually  furnishes  a  very  satisfactory  result.  (2)  It  is  advisable 
to  free  the  os  calcis  subperiosteally,  if  possible — and  also  to  leave  the  posterior 
epiphysis,  in  the  young,  in  the  flap. 


DISARTICULATION  OF  FOOT  AT  ANKLE-JOINT,  WITH  REMOVAL  OF 

MALLEOLI,  ARTICULAR  SURFACE  OF  TIBIA,  AND  ANTERIOR 

PART  OF  OS  CALaS.-IN  GENERAL. 

Best  Method,— Heel-flap— Pirogotl's  operation. 

Other  Methods.— Racket  Method  (Pusquier-LeFort)— racket  from  inner 
side,  with  horizontal  division  of  calcancum.  Watson's  modification  of  Piro- 
goff's  Heel-flap  Method — sawing  calcancum  from  plantar  surface  immediately 
after  plantar  incision.  Sedilot's  modification  of  PirogolT's  operation — middle 
(internal)  oval  method,  with  ol)li(|ue  sawing  of  calcancum.  Others  have 
sawed  the  os  calcis  in  angular  and  curved  directions. 


DISARTICULATION  OF  FOOT  AT  ANKLE-JOINT,  WITH  REMOVAL  OF 

MALLEOLI,  ARTICULAR  SURFACE  OF  TIBIA,  AND  ANTERIOR 

PART  OF  OS  CALCIS, 

P.V  HKKL-FLAr-IMkOCOII-S  OPKKATION. 

Description. — .\n  intra-calcaneal  osteoplastic  amputation  of  the  foot. 
The  operation  is  very  similar  to  Synie's,  exce})t  that  the  anterior  and  major 
portion  of  the  os  calcis  is  sawed  olT  and  the  remaining  posterior  portion, 
which  is  left  in  the  heel-flap,  is  adjusted  to  the  transversely  sawed  tibia  and 
fibula. 

Position — Landmarks. — .\s  in  Syme's  operation  (page  360). 


InciskHts. — FhiTiVLT  izL-'z^-^.c.     riz^z  f  >:c  — i>fc:r>   -.sj  zrjcicc  to   tbc 
Vy  <A  xJTjt  eiusT-ii  niii^je'.cj.i^ — :.tL^ier  .erLiiiZy  i  »-n  ibe  it^ie  skit  ct  ibc 

I- ;  or-  i  ir.ih^  bek/»r  i^zA  i  i-h  -r.  ii-ii::  :t  Antcri-.c  :  :■  ibe  :fj'  «  the  imemal 
ic^Jkt'yi^  Tthiih  pT/ir-i?  ire  i  l:r.>  i-'.'.eri.i-  :;  "Jiuie  •:•:'  Sv^ae's  cccnncn  . 
Imxt^'b  ir.'ii-: '.'. — ir  r«cirjeT. rLi:  .t-  re  •:  r.-tx:  ih^:  L?.  i;ii=<<  funbcr  ck«"»m  oo 
th*  coTr-.T.  *.:'  -.he  :  .  :  -.r^r.  c  .«t^  S.-t  s  Fir.  i-i.  D.  D'.  D".  aad  Fig. 
275.  D.  Lr'.  1/   . 

Operation. — T-e^  L-  i^i.r.-  ire  n-.iie  ^n^  feerter.ei  Lz  the  jAznt  manner 
Slt  ;'  .Syr-.e.-;  oper_::  r..  Tr.e  hci^rl  r_i:  ir  r.::  ireri  ':^:«:  :r.:c:  ibe  piastar 
^^i'.e  <^/f  the  '^rr  ^i.1  .:t  .,u:*.e  :o  :i-  tu'xrr  -i:!f-.  Tr.e  i.ro.rJ :\Lli::-cc  is  accom- 
^/ii-rher:  ar  in  3»yn:,e  -.  Tr.e  :  •  :  :>  :  Li  t-:  .r.  e  -rrrr.e  er:e->::r  in-d  ihe  upper 
turiace  of  the  '^>=  cai-:-  e:c>~e-:.  ':.-*.  :r.t  :tr.  - :  A:h:llir  r.  :  c--:i-  The  irhc4e 
of  ihe  '^/t  '^I'ii  hii vir.^  'r*eer.  fret-:  t\  e;  :  ::i^  :•  r:tri  r  :hlri.  ihe  fa-sr  is  applied 
<'v/;th  the  iV/i  ;r.  e?r.er.-:-..r.  :-■  :r.e  u:  •.-er  rurf-  c  :  'he  >•  -:2.Ici>.  1.5  to  2  cm. 
'\lf»\  ir.ih  l/eh;r.c  the  i.~'.z:iz^.\i-.  -i' :  r:-  :e  *.  ro~  :*-i-  ~-^y  'i-biiq-jdy  down- 
•AarO  '^z.<\  for-'ar^:  r  rr.  re  rear-v  •.cr-:;_l.y.  ::.  •.re  e.r:er.c:e»i  tc«?3ac<i  of  the 
i<Mt\j  IT.  a  ;:r.e  a  V  Mt  :  arailel  v.  ;:h  the  r  .'.  :-:  r.ei  heel  :r.ci>i'3<; — all  the 
Vfh  ]/iir.-  tM'ir^  '.aref^i!;.  retra  *e^:  the  v.  ilc.  c-^i-e  iiHy  the  inner  anerics. 
The  lov-er  er.'i-  of  the  tihia  ar.i  hb-ila  are  then  .'ree-i  a--  in  S\-n:e  =■  aini  are 
."ja'Ae*^]  of:  :r.  the  -<ir-.e  rr.iinner.  e:-.  ett  th^t.  aftvr  entenns  the  anierior  surface 
of  the  }^,ne  aUyjt  6  rr.rr..  i  ir.^.h  a'V've  the  infer:  r  S  rder  of  the  tibia,  the 
-seaion  i-  -^j  mufit  that  the  -a v.  entcrje-  >-ten-  r.y  aS't::  :.;  cm.  i§  inch) 
hijfher  than  on  the  anterior  -urf.:  •_  t  '-e  t  ..r..hc!  v.^lth  the  section  of  the 
^alraneum,.  Lizate  the  5an^.e  ve^-^^^h-  „-  en  untere^i  in  Syme's  operation. 
Cut  the  r.'.-rve-  -h'.rt  ar^i  the  i'-/:-e  tc-ni  n-.  .Xt-r-roximate  the  sawed  cal- 
f^TitUTTi  to  the  -;i-.'.e':  ti-  i^— r^nd  -jture  the  t-lantar  f.aT-  t-  the  dorsal  indsion. 

Comment. —  i;  If  tr.e  -....ci  er  <:-  ri  the  h'<ne  <:>•  n-  t  lie  in  g<x«d  apposi- 
tion, a  thin  ?;li^e  of  ly^r.e  n^.ay  '■•<:  fjr.r.er  rent-ve^i  with  the  saw  where  indicated 
-or  the  -urfares  of  t/'/ne  rr.ay  !x.-  na:ie<:  (t  petered  loeether.  But  when 
the  ]tT<f\if:r  'al' 'jlaiion-  are  nta^ie  the  sun'a-  es  can  generally  Ve  held  in  contact 
hy  the  -■.Tun'r.'^  t^/jether  of  the  nhr<'U-  tissue-  si:rr<  undine  the  sawed  ends, 
with  buried  «  hromif  'jlu\..  2,  The  -tumj*  thus  sained  is  a  little  lonpner  than 
in  Syme':-  ojKrration — the  llap  i-  better  noun>he<i.  is  tirmer.  contains  bone 
and  ter.do  .Vhiilis,  an^l  the  m'Aement  is  greater.  But  the  bone  is  apt  to 
nerro~e.  or  l/ef.ome  di.-r»la<-e<i.  <  r  m,:y  n<.i  unite.  The  operation  is  more 
suitable  to  traumatir  (a~e-.  .\n  artiricial  limb  is  harder  to  fit.  The  method 
i.s,  altr^'ether,  not  sui>erior  to  Symes. 


SURGICAL  ANATOMY  OF  LEG. 

Bones. — Tibia;  fibula. 

Articulations  and  Ligaments. — (sl)  Superior  Tibio-fibular  -Articula- 
tion— antcrir)r  and  f>osterior  superior  tibio-fibular  ligaments,  and  synovial 
membrane.  Cb;  Middle  Tibiofibular  .Articulation — interosseous  membrane. 
(c)  Inferif^r  Tibif^-fibular  Articulation — anterior  and  posterior  inferior  tibio- 
fibular and  transverse  ligaments,  inferior  interosseous  membrane,  and  synovial 
membrane. 

Muscles. — (a)  Anterior  Tibiofibular  Region: — tibialis  anticus;  extensor 
Dtmnins  hallucis;  extensor  longus  digitorum;  peroneus  tertius.     (b)  Posterior 

io-fibular  Region: — (1)  Superficial  Muscles; — gastrocnemius,  soleus, 
taris.     (3)    Deep    Muscles: — popliteus,    flexor    longus    halluds,    flexor 
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longus  digitorum,  tibialis  posticus,  (c)  Outer,  or  Fibular,  Region: — peroneus 
longus,  peroneus  brevis. 

Arteries. — Following  branches  of  popliteal — inferior  muscular,  inferior 
external  articular,  inferior  internal  articular.  Anterior  tibial  and  following 
branches — posterior  recurrent  tibial,  superior  fibular,  anterior  recurrent 
tibial,  muscular,  internal  malleolar,  external  malleolar.  Posterior  tibial 
and  following  branches: — peroneal  (with  its  muscular,  nutrient,  anterior 
peroneal,  and  communicating  branches),  muscular,  nutrient,  and  communi- 
cating branches. 

Veins. — Sui)crficial — ^internal  sa|)henous  and  tributaries — external  saphe- 
nous and  tributaries.     Deep — Two  vena:  comilcs  for  each  artery. 

Nerves. — (a)  From  lumbar  plexus — (i)  From  anterior  crural;  posterior 
branch  of  internal  cutaneous;  long  saj)hcnous  branch  and  its  branches,  (b) 
From  sacral  plexus — (1)  From  great  sciatic — anterior  po[)Hteal  and  muscular 
branches;  communicans  poplitei.  Posterior  tibial  and  muscular  branches. 
External  popliteal  (or  perineal)  and  cutaneous  branches.  Anterior  tibial 
and  muscular  branches.  Musculocutaneous  and  muscular  and  cutaneous 
branches. 

SURFACE  FORM  AND  LANDMARKS  OF  LEG. 

Following  parts  of  the  tibia  are  i>alpal)le — external  tuberosity  (more 
prominent);  internal  tuberosity  (broader);  tubercle;  anterior  border,  or 
crest  (for  upper  two-thirds);  internal  Ijordcr;  internal  surface  (from  tuberosity 
to  malleolus);  internal  malleolus. 

Following  parts  of  fil)ula  are  ])al])ablc — licad;  lower  part  of  external  surface 
of  shaft  (between  peroneus  tertius,  and  peronei  longus  and  brevis);  external 
malleolus. 

The  fibula  is  on  a  plane  consideral^ly  posterior  to  the  tibia. 

No  muscular  libers  are  attached  to  the  lower  third  of  the  tibia. 

The  sharp  crest  of  the  tibia  has  l)ecome  rounded  in  its  lower  third. 

The  interosseous  space  is  widest  at  the  center  of  the  leg,  decreasing  in 
width  toward  both  ends. 

The  tibialis  anticus  forms  a  muscular  j)rominence  nuining  down  the  leg 
external  to  the  tibia.  The  extensor  longus  digitorum,  a  smaller  prominence, 
fills  the  rest  of  the  interval  between  the  tibula  and  the  tibialis  anticus  muscle — ■ 
a  groove  intervening  between  these  two  muscles  above,  and  the  extensor 
proprius  hallucis  coming  to  the  front  between  them  below. 

Externally,  the  peroneus  longus,  brevis,  and  tertius  form  a  muscular 
prominence. 

The  internal  aspect  of  the  leg  is  formed — anteriorly,  by  the  subcutaneous 
tibia — posteriorly,  In'  the  projecting  border  of  the  soleus  and  tendon  of  the 
tibialis  posticus. 

The  fleshy  mass  of  the  calf  is  formed  l)y  the  gastrocnemius  and  soleus, 
tapering  to  the  tendo  Achillis — and  beneath  them  the  popliteus,  flexor  longus 
hallucis,  flexor  longus  digitorum,  and  til>ialis  posticus. 

A  groove  exists  between  either  malleolus  and  the  extended  tendo  Achillis. 

The  interosseous  membrane  separates  the  anterior  from  the  posterior 
tibio-fibular  muscles. 

Tendons  predominate  over  muscles  in  the  lower  third  of  the  leg. 

The  gastrocnemius  and  soleus  have  joined  by  the  time  the  lower  third 
of  the  leg  is  reached. 

The  greatest  girth  of  the  leg  is  at  about  the  junction  of  the  upper  and 
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middle   thirds — tapering  gradually   above   to   the   knee-joint — and   rapidly 
decreasing  in  size  below  toward  the  ankle. 

The  popliteal  artery  bifurcates  about  5  cm.  (2  inches)  below  the  knee- 
joint — on  a  level  with  the  lower  part  of  the  tubercle  of  the  tibia.  In  ampu- 
tating 2.5  cm.  (i  inch)  below  the  head  of  the  fibula,  one  main  artery,  the 
popliteal,  is  cut — at  5  cm.  (2  inches),  two  main  arteries,  the  anterior  and 
posterior  tibials — and  at  7.5  cm.  (3  inches),  three  main  arteries,  the  anterior 
and  posterior  tibials  and  the  peroneal  (Holden). 


GENERAL    SURGICAL    CONSIDERATIONS    IN    AMPUTATIONS    ABOUT 

THE  LEG. 

In  the  lower  and  middle  thirds  of  the  leg,  the  bulk  of  the  muscles  are 
posterior — hence  a  posterior  flap  forms  the  best  covering. 

In  the  upper  third  of  the  leg  the  bulk  of  the  muscles  are  postero-extemal 
— hence  a  flap  chiefly  external  furnishes  the  best  covering. 

In  all  amputations  through  the  up[)er  third  of  the  leg,  it  is  well  to  cut 
the  fibula  at  a  higher  level  than  the  tibia,  as  it  is  apt  to  be  drawn  out  of  posi- 
tion and  be  exposed  to  pressure. 

The  "place  of  election,"  especially  referred  to  in  older  writings,  was 
understood  to  be  a  hand's-breadth  (or  an  average  of  9  cm.,  or  3^  inches) 
below  the  knee-joint. 

The  termination  of  the  stump,  in  amputations  about  the  leg,  does  not 
directly  meet  pressure  (excei)t  in  the  peg-leg) — the  pressure  being  borne  by 
the  lateral  aspects  of  the  hollow  modern  limb — so  that  a  terminal  scar  (except 
where  a  peg-leg  is  contemplated)   is  not  objectionable. 

It  is  esj)ecially  necessary,  in  amputating  in  the  lower  extremity,  to  dissect 
out  all  nerves  which  may  be  pressed  upon — cs})ecially  in  the  flap  forms  of 
operation. 

In  sawing  the  bones  of  the  leg,  the  prominent  border  (shin)  of  the  tibia 
should  be  beveled,  as  described  in  the  General  Principles  (page  252). 

The  stump  should  be  dressed  upon  a  splint — and  be  kept  out  from  under 
the  bedclothes. 


AMPUTATIONS  ABOUT  THE  LEG.  IN  GENERAL. 

Best  Methods. — Oblique  Elliptical  (Guyon's  Supramalleolar  Ampu- 
tation)— for  the  supramalleolar  region.  Large  Anterior  and  Smafl  Posterior 
Flaps  (Farabeuf) — for  lower  third,  between  supramalleolar  region  and  lower 
limit  of  middle  third.  Large  Posterior  and  Short  Anterior  Flaps  (Hey's 
Operation) — for  middle  third.  Large  External  Flap  (Farabeuf) — for  upper 
third.  Bilateral  Hooded  Flap  (Stephen  Smith's  Operation) — for  "place  of 
election,"  or  upper  part  of  ui)per  third. 

Other  Methods. — Modifie(l  Circular — for  supramalleolar  region.  Oblique 
Elliptical  (Duval) — for  lower  third.  Rectangular  Flaps  (Teale) — for  lower 
third.  Large  Posterior  and  Small  .\nterior  Flaps  (Henry  Lee) — for  middle 
third.  Circular  Metho<l.  Ecjual  Lateral  Flaps.  Large  Posterior  Flap. 
Large  .Anterior  Flaj:*.  Long  .\nlerior  and  Short  Posterior  Flaps.  Oblique 
Circular,  forming  an  anterior  Hap-  for  upper  and  lower  thirds.  Oblique 
Circular,  forming  an  antero-external  flap — for  middle  thirds.  Oblique 
Circular — forming  a  dorsal  flap — for  supramalleolar  region.     Long  anterior 
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Curved  Flap.     Long  Anterior  Rectangular  Flap.     Large  Anterior  Semilunar 
and  Small  Posterior  Semilunar  Flaps. 


AMPUTATION  OF  LEG  THROUGH  SUPRAMALLEOLAR  REGION 

BY  OBLIQUE  ELLIPTICAL  INCISION  — GUVONS  SUPRAMALLEOLAR  OPERATION. 

Description. — An  operation  somewhat  resembling  Syme's — the  tibia 
and  fibula  being  divided  below  the  medullary  canal,  and  the  ends  of  the 
bones  covered  by  a  heel-flap  of  skin  and  muscles. 

Position. — In  operating  upon  the  leg,  in  general,  the  limb  projects  over 
the  edge  of  the  table — the  patient  being  supine — the  surgeon  standing  to 
the  outer  side  of  the  right,  and  inner  side  of  the  left — the  assistant  steadying 
the  part  to  come  away.  In  the  present  operation,  the  surgeon  grasps  the 
foot  in  his  left  hand  and  manipulates  it  so  as  to  readily  expose  the  line 
of  incision.  On  the  right,  the  foot  is  turned  inward  and  the  incision  begins 
at  the  outer  side  '^f  the  heel — crosses  the  outer  aspect  of  the  foot,  which  is 
then  turned  upon  its  outer  side,  and  the  incision  carried  to  the  heel  along  the 
inner  aspect.  On  the  left,  the  incision  may  begin  in  front,  with  the  foot 
upon  its  inner  side. 

Landmarks. — Ankle-joint;  malleoli;  greatest  prominence  of  the  heel. 

Incision. — Begins,  say,  on  the  anterior  aspect  of  the  ankle,  opposite  the 
center  of  the  ankle-joint — curves  obliquely  downward  and  backward  over 
the  lateral  aspects  of  the  foot,  just  skirting  the  inner  malleolus,  and  passing 
slightly  in  front  of  the  external  malleolus — ending  over  the  summit  of  the 
curve  of  the  heel.  The  incision  may  be  made  from  the  instep  to  the  heel, 
or  vice  versa  (Fig.  275,  E,  E'). 

Operation. — The  above  incision  is  made  through  skin  and  fascia,  and 
is  then  everywhere  deepened  to  the  bone — except  that  the  ankle-joint  is  not 
opened,  and  the  peronei  tendons  behind  the  external  malleolus  are  not  cut, 
until  the  soft  parts  have  been  cleared  above  the  ankle-joint.  The  soft  tissues 
are  now  carefully  freed  up  about  5  cm,  (2  inches)  above  the  tips  of  the  malleoli, 
providing  a  musculo-pcriosteal  covering — using  great  care  to  preserve  the 
vessels  on  the  inner  aspect — the  surgeon  standing  for  the  anterior  dealing, 
and  sitting  (or  elevating  the  limb)  for  the  posterior  clearing.  The  tendo 
Achillis  is  divided.  The  peronei  tendons  are  cut  at  about  the  level  of  the 
ankle.  The  ankle-joint  is  not  opened.  The  anterior  tibial,  posterior  tibial, 
termination  of  the  peroneal,  and  anterior  peroneal  vessels  arc  ligated.  The 
nerves  and  tendons  are  cut  especially  short.  It  is  probably  better  to  dissect 
out  the  posterior  tibial  nerve.  The  convex  heel-fla{)  is  then  sutured  to  the 
upper  concave  incision,  and  the  stump  dressed  as  in  Syme's  operation. 


AMPUTATION  THROUGH  LOWER  THIRD  OF  LEG 

BY  LARGE  POSTERIOR  AND  SMALL  ANTERIOR  I- LAPS— FARABEUF. 

Description. — The  operation  is  usually  known  as  a  large  posterior  flap 
method,  the  anterior  flap  supplying  so  small  a  part  of  the  covering.  Both 
flaps  are  of  skin  and  muscle.  The  posterior  tlap,  which  forms  the  bulk  of 
the  covering,  is  derived  really  more  from  the  ])ostero-internal  aspect,  and  the 
anterior  or  smaller  flap,  which  is  about  one-fourth  the  length  of  the  larger, 
from  the  antero-external  aspect. 
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••(jUiil  Id  .ilxjiii  r^  «li;imct<Ts  of  tlic  liml>  at  the  saw-line — then  rounds  across 
ilir  )Mf.(rri(»r  as|M(t  of  ilic  Ic^-  'IHc  outer  limb  of  the  incision  begins,  with 
iIm-  Ir).',  liiriKMl  lo  |)nN(iii  ilic  outer  side,  at  the  saw-line,  on  the  outer  side 
ol  ilie  \v\\  and  passes  veriic  ally  down  just  behind  the  fibula,  for  a  distance 
cijUid  lo  alMiuf  I J  diamclcrs  of  the  ie^  at  the  saw-Hne — then  rounds  across 
llir  po'.icrior  as|)«'i  t  of  the  le^'  to  meet  the  inner  incision.  The  anterior  flap 
i'.  made  bv  a  transverse  in(  ision.  slij^htly  convex  downward,  passing  between 
llie  two  vertical  int  isions,  at  a  distanee  below  their  upper  ends  equal  to  about 
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Operation. — These  incisions  having  been  made  through  skin  and  fascia, 
the  tendo  Achillis  is  divided  on  a  line  with  the  retracted  skin  and  the  leg 
is  turned  to  present  its  inner  side — and  the  upper  part  of  the  inner  incision 
is  deepened  for  a  length  of  about  5  cm.  (2  inches),  by  freeing  the  muscles 
from  the  tibia.  The  leg  is  now  turned  to  present  the  outer  side  and  the 
upper  end  of  the  outer  incision  is  similarly  deepened  for  a  distance  of  aboui 
5  cm.  (2  inches),  by  freeing  the  muscles  from  the  fibula.  The  leg  is  flexed 
during  these  incisions.  Through  these  two  opposite  openings,  the  left  thumb 
and  index  are  thrust,  meeting  in  the  center,  and  thus  the  soft  parts  are  picked 
up  and  drawn  from  the  bones,  the  limb  still  being  flexed.  A  long  knife  is 
passed  through  this  opening  and  made  to  cut  its  way  out  on  a  line  with  the 
retracted  skin,  bluntly  beveling  the  flap.  The  anterior  incision  is  now  deepened 
to  the  bones  on  a  line  with  the  retracted  skin.  The  soft  parts  are  then  freed 
back  to  the  saw-line — the  interosseous  membrane  being  divided  transversely, 
and  the  periosteum  having  been  circularly  divided  a  distance  below  the 
saw-line  sufficient  to  furnish  a  covering  of  one  diameter  of  each  bone  at  the 
saw-line.  The  soft  parts  are  retracted  and  the  bones  are  sawed — beveling 
the  prominent  anterior  border  of  the  tibia  as  described  at  page  252.  Ligate 
the  anterior  tibial,  posterior  tibial,  peroneal  arteries,  and  internal  and  ex- 
ternal saphenous  veins.  Suture  the  perio.steo-muscular  coverings  over  the 
ends  of  the  bones.  Quilting  of  the  muscles  is  particularly  indicated,  as  the 
heavy  posterior  muscles  are  apt  to  sag  l)ackward.  Dissect  out  the  posterior 
tibial  nerve.     Dress  the  stump  on  a  posterior  splint. 


AMPUTATION  THROUGH  MIDDLE  THIRD  OF  LEG 

BY  LONG  POSTERIOR  AND  SHORT  ANTERIOR  FLAF'S  — BV  HEV'S  OPERATION. 

Description. — The  covering  is  by  skin  and  muscle  flaps,  furnished 
almost  entirely  from  the  posterior  aspect  of  the  leg.  The  method  is  fre- 
quently termed  simply  a  long  posterior  flap  operation — and  dilTers  but  little 
from  the  preceding  operation. 

Position. — As  in  Guyon's  operation  (page  365) — and  as  given  under 
Incision,  below. 

Landmarks. — Saw-line. 

Incisions. — The  posterior  flap  is  U-shaped — its  breadth  is  equal  to  half 
the  circumference  of  the  limb  at  the  saw-line,  and  its  length  is  equivalent 
to  one  diameter  of  the  limb  at  that  line.  It  begins  2.5  cm.  (i  inch)  below 
the  saw-line  (instead  of  at  that  line).  The  inner  limb  |)asses  vertically  down 
the  leg  just  behind  the  internal  border  of  the  tibia,  rounding  broadly  into 
the  posterior  aspect  of  the  limb — the  outer  limb  ])assing  vertically  downward 
just  behind  the  fibula,  posterior  to  the  peronei  muscles,  and  rounding  broadly 
into  the  posterior  aspect  of  the  leg  to  unite  with  the  opposite  liml)  of  the 
inci.sion.  The  anterior  flap  is  about  one-third  the  length  of  the  posterior, 
and  is  made  by  joining  the  vertical  limbs  of  the  posterior  flap,  at  their  upper 
thirds,  by  a  transverse  incision,  with  slight  downward  convexity,  acro.ss  the 
front  of  the  leg.  In  these  incisif>ns  the  knee  is  flexed  and  the  leg  is  laid  on 
its  outer  side  while  the  inner  incision  is  being  made  from  above  downward, 
and  vice  versa  (Fig.  277,  B). 

Operation. — The  above  incisions  pass  through  the  skin  and  fascia  only. 
With  the  leg  flexed  on  the  thigh  and  the  knee  everted,  the  gastrocnemius  is 
held  up  by  thumb  and  first  finger  and  cut  from  without,  on  a  line  with  the 
retracted  skin  and  fascia.     The  upper  parts  of  both  vertical  incisions  are  now 
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deepened — the  inner  to  the  tibia,  the  outer  to  the  fibula,  behind  the  peronei 
muscles.  The  left  thumb  and  index  are  inserted  into  these  slits  and  the 
muscles  drawn  outward.  The  muscles  having  been  detached  from  the 
bones  and  interosseous  membrane  above,  a  long  knife  is  passed  between  the 
bones  and  separated  muscles  and  is  made  to  cut  its  way  outward  along  the 
line  of  the  retracted  skin.  The  interosseous  membrane  is  divided  transversely 
and  the  periosteum  of  the  tibia  and  fibula  circularly — and  all  the  soft  parts 
retracted  upward  for  the  2.5  cm.  (i  inch)  between  the  saw-line  and  the  begin- 
ning of  the  flaps.  The  flaps  are  now  retracted — the  bones  divided,  and  the 
prominent  crest  of  the  tibia  beveled.  The  anterior  tibial,  posterior  tibial, 
and  peroneal  arteries  are  ligated.  The  musculo-periosteal  coverings  are 
sutured  over  the  ends  of  the  bones.  The  muscles  are  quilted  with  special 
care,  owing  to  the  tendency  of  the  j)osterior  flap  to  sag  backward.  The 
large  posterior  and  short  anterior  flaps  are  then  sutured  together — and  the 
stump  supported  upon  a  posterior  splint. 


AMPUTATION  THROUGH  UPPER  THIRD  OF  LEG 

BV  LARGE  KXTKRXAL  FLAP— FARABEUF. 

Description. — The  stump  is  covered  by  a  large  U-shaped  flap  of  skin 
and  muscles  raised  from  the  external  aspect  of  the  leg. 

Position. — Patient  supine;  \e^  projecting  over  side  of  table,  with  knee 
flexed  and  leg  lying  on  inner  side  for  the  incision  of  the  external  flap,  and 
on  the  outer  side  for  the  transverse  incision.  Surgeon  to  outer  side  of  right 
and  inner  side  of  left  leg. 

Landmarks. — Saw-line. 

Incision. — External  flap — U-shaped,  equivalent  in  length  to  one  diameter 
of  limb  at  saw-line — begins  opposite  the  saw-line  anteriorly — passes  vertically 
downward  parallel  with  and  just  internal  to  the  anterior  border  of  the  tibia 
— rounds  across  the  external  aspect  of  the  leg  and  passes  vertically  upward 
directly  opposite  the  anterior  incision — but  ends  about  4  cm.  (i^  inches) 
below  the  saw-line.  Transverse  incision — passes  transversely  across  the 
inner  aspect  of  the  limb,  with  slight  downward  convexity,  connecting  the 
upper  end  of  the  posterior  incision  with  a  point  on  the  anterior  incision  4  cm. 
(i^  inches)  below  its  beginning.  The  external  flap  may  be  cut,  or  outlined, 
with  one  sweep  of  the  knife — but  it  is  better  to  complete  it  in  two  strokes 
(Fig.  278,  C). 

Operation. — Beginning  with  the  external  flap,  the  above  incision  is 
deepened  along  the  line  of  the  retracted  skin — and  the  large  flap,  of  all 
the  soft  parts  to  the  bones,  raised.  To  accomj)lish  this,  the  incision  is  first 
deepened  alotig  the  anterior  liml)  l)y  cutting  down  upon  the  anterior  border 
of  the  tibia,  from  above  downward.  The  tibialis  anticus  is  thus  freed  from 
the  bone.  The  left  fingers  of  the  operator,  slipped  between  muscle  and 
bones,  draw  it  outward,  while  the  short  knife  continues  its  downward  inci- 
sions, beveling  obliquely  the  lower  portion  of  the  muscular  mass  toward  the 
extremity  of  the  flap.  Thus  the  entire  muscle-mass  is  separated  from  the 
tibia,  interosseous  membrane,  and  fibula,  by  the  use  of  the  knife,  fingers, 
and  elevator.  Care  is  taken  that  the  anterior  tibial  artery  is  not  divided 
before  the  free  end  of  the  flap  is  reached,  the  integrity  of  which  so  largely 
depends  upon  this  vessel.  If  the  parts  arc  freed  up  too  high,  especially 
posteriorly,  where  the  vertical  incision  is  shorter  than  the  anterior,  the  anterior 
tibial  artery  may  be  severed  before  traversing  the  interosseous  membrane. 


•ansversc  incision  crossing  the  inner  asi>ert  of  ihc  limb  is  now  deepened 
ting  from  without  inward  on  the  line  of  retracted  skin  and  fascia, 
ilcrosseous  membrane  is  divided  iransvers-ely.  The  periosteum  is 
riy  divided  around  the  tibia  and  fibula.  The  periosteum  and  soft 
re  then  freed  up  to  the  'iaw-linc  and  retracted  while  ihe  bones  are 
— the  prominent  margin  of  the  tibia  being  beveled  from  above  down- 


W.— AMm■ATio^5  A»orr  tmk  Lbc;;— A.  ThruuRli  }i>wtT  ihinl  ol  leu.  by  olilique  circular 
A.  Thruuxlt  middle  tbifd,  by  modllied  circular  method  ;  C.  Through  upper  third,  by  large 

md  from  before  backward.     The  fibula  is  sawed  a  little  higher  than 

ia,  and  Ijcvcled  from  above  downward,  and  from  without  inward. 

'    in>ial,   posterior  tibial   peroneal,   muscular  branches   to   the 

M-  and  soleus,  and  nutrient  arteries  are  ligated.     All  nerve-trunks 

in  apt  to  be  pressed  upon  are  dissected  out.     The  muscles  are  quilted. 
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The  margins  of  the  external  flap  are  sutured  to  the  inner  transverse  incision 
— and  the  limb  dressed  upon  a  posterior  splint. 

AMPUTATION  THROUGH  UPPER  THIRD  OF  LEG 

BY  BILATERAL  HOODED  FLAPS  — STEPHEN  SMITH. 

Description. — Two  lateral  flaps  of  skin  and  fascia  are  raised  from  the 
outer  sides  of  the  leg,  by  an  incision  extending  much  higher  behind  than  in 
front — these  are  retracted  about  2.5  cm.  (i  inch) — the  muscles  circularly 
divided  and  retracted  to  the  saw-line  and  the  bones  sawed — forming  a  bilateral 
hood  over  the  ends  of  the  bones,  which  is  sutured  vertically — the  scar  being 
eventually  drawn  up  behind  the  liones. 

Position. — Patient  supine;  leg  over  edge  of  table,  held  horizontal  for 
skin  incisions  and  vertical  when  freeing  back  the  soft  parts.  The  surgeon, 
to  outer  side  of  right  and  inner  side  of  left  limbs,  places  the  right  thumb 
upon  the  crest  of  the  tibia,  to  mark  the  upper  limit  of  the  anterior  incision, 
and  the  index  posteriorly,  to  mark  the  ui)])er  limit  of  the  posterior  incision — 
leaning  over  patient  and  cutting  from  behind  forward  on  both  sides,  the 
incisions  meeting  at  the  highest  j)()int  of  the  anterior  incision. 

Landmarks. — Saw-line,  marking  the  upper  limit  of  the  posterior  incision 
— and  the  point  on  the  crest  of  the  tibia  marking  the  upper  limit  of  the  anterior 
incision,  and  placed  al)out  three-fourths  of  a  diameter  of  the  limb  at  the 
saw-Hne  below  the  upper  limit  of  the  j)osterior  incision  (Fig.  277,  C). 

Incisions. — The  surgeon,  having  grasj)ed  the  limb  in  such  a  manner 
as  to  mark  the  upper  limit  of  the  anterior  incision  by  his  left  thumb  upon  the 
crest  of  the  tibia,  and  of  the  posterior  incision  by  his  left  index  in  the  mid- 
posterior  aspect  of  the  leg  at  the  saw-line — bends  over  the  patient's  leg  (his 
arm  being  abo\e  and  to  the  far  side  of  the  limb)  and  inserts  the  point  of  a 
stout  knife,  held  at  a  right  angle  to  the  skin,  into  the  posterior  tissues  opposite 
the  tip  of  the  index — cuts  thence  downward,  through  skin  and  fascia — 
vertically  downward,  at  first — and  then  soon  begins  gradually  to  sweep  to 
the  side  of  the  limb  opj)osile  to  that  on  which  he  is  standing — and  continues 
to  pass  in  this  curvilinear  manner  until  a  little  below  the  level  marked  by  his 
left  thumb — then  curves  transversely  across  the  far  side  of  the  limb  and 
slightly  ascends  to  the  point  marked  by  the  tip  of  the  thumb.  The  knife 
is  now  removed  and  this  incision  is  rei)eatcd  upon  the  near  side  of  the  limb, 
the  knife  entering  at  the  highest  ])oint  posteriorly,  sweeping  with  the  same 
curve  (except  that  the  flap  may  be  advantageously  made  a  little  larger  on 
the  inner  side,  to  cover  the  larger  libia)  to  the  highest  point  anteriorly. 

Operation. — Having  incised  the  skin  and  fascia,  these  flaps  are  raised 
from  their  lower  ends  for  about  2.5  cm.  (i  inch)  and  are  retracted,  when 
the  muscles  are  circularly  divided  to  the  bone — and  are  retracted  from  the 
tibia  and  fibula  up  to  a  level  far  enough  l)elow  the  saw-hne  to  furnish  a  perios- 
teal covering.  Here  the  interosseous  membrane  is  divided  transversely — 
and  the  periosteum  circularly  around  the  tibia.  .All  the  soft  parts,  including 
periosteum,  are  then  retracted  above  the  saw-line  and  the  bone  divided, 
beveling  the  tibia  and  sawing  the  fibula  shorter  than  the  tibia.  The  short 
piece  of  the  fibula  may  then  l)e  disarticulated  and  excised.  The  anterior  and 
posterior  tibial,  peroneal,  and  muscular  arteries  are  tied.  The  musculo- 
periosteal  covering  is  sutured  over  the  tibia — the  muscles  quilted — and  the 
flaps  sutured  in  a  vertical  line — the  redundancy  of  soft  parts  being  eventually 
drawn  up  behinrl  the  stum]).     The  h(X)d  of  skin  and  muscle  falls  over  the 
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SURGICAL  ANATOMY  OF  THE  KNEE-JOINT. 

Bones. — Condyles  of  femur;  tuberosities  of  tibia;  head  of  fibula;  patella. 

Articulations  and  Ligaments.— (a)  External  Ligaments— anterior,  or 
ligamentum  patellae;  fibrous  expansion  of  extensor  tendons  (central  and  two 
lateral  portions);  posterior,  or  ligamentum  posticum  VVinslowii;  internal 
lateral;  anterior  external  lateral;  posterior  external  lateral;  capsular,  (b) 
Internal  Ligaments — anterior,  or  external  crucial;  posterior,  or  internal 
crucial;  internal  semilunar  fibro-cartilage;  external  semilunar  fibro-cartilage; 
transverse;  coronary  ligaments;  and  synovial  membrane  (with  the  prolonga- 
tions, ligamentum  mucosum  and  ligamenta  alaria). 

Muscles. — See  under  Muscles  of  Leg  (page  362)  and  those  of  Thigh 
(page  376). 

Arteries. — Following  branches  from  femoral — anastomotica  magna; 
terminal  branch  of  profunda;  descending  branch  of  external  circumflex. 
Popliteal  and  following  branches — su|)eri()r  and  inferior  muscular;  cutaneous; 
superior  external  articular;  superior  internal  articular;  azygos  articular; 
inferior  external  articular;  inferior  internal  articular.  Following  branches 
from  anterior  tibial — anterior  tibial  recurrent. 

Veins. — Superficial: — internal  saphenous  and  trilnitaries;  external  saphe- 
nous and  tributaries.  Deep: — j)oj)lileal;  two  vena.'  comites  to  each  artery 
below  the  knee;  one  vena  comes  to  each  artery  above  the  knee. 

Nerves. — (a)  From  nerves  of  luml)ar  plexus: — From  external  cutaneous: 
— anterior  branch.  From  anterior  crural: — middle  cutaneous;  anterior  and 
posterior  branches  of  internal  cutaneous  l)ranch;  internal  saphenous;  nervus 
cutaneus  patellie  branch  of  internal  saphenous;  muscular  branches;  articular 
branches,  (b)  From  Sacral  Plexus: — Small  sciatic  branches.  From  great 
sciatic; — internal  popliteal,  and  its  articular,  muscular,  and  communicans 
poplitei  branches;  e.xternal  po])liteal  (i)eroneal)  and  its  articular  branches. 

Synovial  Membrane  of  Knee-joint.— Beginning  at  the  upper  Ijorder 
of  the  patella  and  following  the  cai)sule  of  the  joint  upward,  it  forms  a  large 
cul-de-sac  beneath  the  quadriceps  extensor  tendon,  on  the  anterior  as])ect 
of  the  thigh,  for  a  distance  of  5  to  6.5  cm.  (2  to  2S  inches)  alxne  the  articular 
surface  of  the  femur,  which  generally  communicates  with  a  synovial  bursa 
between  the  tendon  and  front  of  the  femur  a})ove  the  level  «)f  the  attachment 
of  the  capsular  ligament.  Having  invested  the  circumference  of  the  lower 
end  of  the  femur,  it  is  reflected  uj)on  the  fibrous  covering  of  the  joint  formed 
by  the  capsular,  posterior,  and  lateral  ligaments,  extending  on  each  side 
of  the  patella  beneath  the  aponeurosis  of  the  vastus  internus  and  externus 
(especially  the  former).  Below  the  i>atella  the  synovial  membrane  is  se])a rated 
from  the  anterior  ligament  by  the  capsular  ligament  and  adi])osc  tissue. 
From  the  capsule,  the  synovial  membrane  extends  down  to  the  semilunar 
cartilages,  cf)vering  their  upper  surface,  free  border,  and  inner  surface,  and 
forming  a  cul-de-sac  between  the  groove  on  the  back  part  of  the  external 
semilunar  cartilage  and  the  popliteus  muscle,  extending  down  to  the  tibio- 
fibular ligament,  constituting  a  bursa  for  tlie  play  of  the  po[)liteus  tendon. 
It  is  reflected  from  the  under  surface  of  the  semilunar  cartilages  onto  the 
coronar)'  ligaments,  thence  to  the  head  of  the  tibia  and  a  short  way  around 
its  circumference.  The  inner  surface  of  the  ligaments  enclosing  the  joint 
is  covered  by  synovial  membrane,  and  the  crucial  ligaments  are  surrounded 
by  it,  except  where  in  contact  with  other  structures  (and  hence  exclude! 
from   the  synovial  cavity).     Posteriorly  a   pouch   is  prolonged   between  the 


372  AMPLTATIONS. 

ouUrr  h<;a/J  of  the  gii»trfx.7)eniiu5  and  the  external  condyle  of  the  femur,  and 
one  f^rtwcen  the  internal  hear]  of  the  gastrcxnemius  and  the  internal  condyle 
of  the  femur.  For  prolongations  of  the  mucous  membrane  as  ligamentum 
mu<  o->um  and  ligamentaria  alaria,  see  under  Ligaments. 

Burgs  About  the  Joint.— (a;  In  Front:— (i;  Between  patella  and  skin. 

(2)  lietween  upjKrr  part  of  tuljerosity  of  tibia  and  ligamentum  patellae.  (3) 
ik'tween  lower  part  of  tulxrro^ity  of  tibia  and  skin,  (b)  On  Outer  Side: — 
(t)  IJeneath  outer  head  of  garlr^Kncmius  (sometimes  communicating  with 
joint;.     (2)  Above  external  lateral  ligament.  Ijetween  it  and  tendon  of  biceps. 

(3)  Beneath  external  lateral  ligament,  between  it  and  tendon  of  popliteus 
(sometimes  only  an  expansion  from  following  bursa).  (4)  Beneath  tendon 
of  popliteus,  between  it  and  condyle  of  femur  (generally  an  extension  from 
hynovial  membranej.  (c)  On  Inner  Side: — (i)  Beneath  inner  head  of  gastroc- 
nemius, with  prolongations  between  tendons  of  gastrocnemius  and  semi- 
nu'mbranosus  (often  communiiating  with  joint).  (2)  Above  internal  lateral 
JiganK-nt,  between  it  and  tendons  of  sartorius,  gracilis,  and  semitendinosus. 
(,tj  Beneath  internal  lateral  ligament,  between  it  and  tendon  of  semimem- 
branohtis  (sometimes  only  an  expansion  from  following).  (4)  Beneath  the 
tendon  of  semimembranosus,  between  it  and  head  of  tibia.  (5)  Between 
tendons  of  si'mimcmbranosus  an<l  semitendinosus  (sometimes). 

Structures  in  Relation  with  Knee-joint. — (a)  Anteriorly: — quadriceps 
extensor,  (b)  Posteriorly: — expansion  from  tendon  of  semimembranosus; 
popliteal  vessels;  internal  ])o|)liteal  nerve;  i)()plileus;  plantaris;  inner  and 
outer  lieads  of  gaslnxricniius;  lymi)halic  glands,  (c)  Externally: — quadriceps 
<v\tcnsur;  tenrlon  of  biceps;  tendon  of  popliteus;  external  popliteal  nerve. 
(d)  Internally:  -<iua(lri(ej)S  extensor;  sartorius;  gracilis;  semitendinosus; 
semimembranosus. 

Movements  of  Joint.— I'lexion— by  biceps,  semitendinosus,  semi- 
membranosus assisted  l)y  gracilis;  sartorius;  gastrocnemius;  popliteus; 
|>lanlaris.  Fxtcnsion  by  (|uadri(e|)s  extensor.  Inward  Rotation — by  pop- 
liteus; semiten<linosus  assisted  by  semimembranosus;  sartorius;  gracilis. 
Outward    Rotation-  by  biceps. 


SURFACE  FORM  AND  LANDMARKS  OF  KNEE-JOINT. 

WouY  landmarks     ))atella;  condyles  of  femur;  tuberosities  of  tibia;  tubercle 

«»f  tibia;  head  of  tibula. 

Vo  lind  the  articular  line  of  the  knee  joint — cross  the  leg  on  the  knee, 

when  the  inner  tuberosjtv  o\  the  tibia  will  project  beyond  the  inner  condyle 

oi  the  femur  and  make  the  artii  ulation  line  evident.     The  depression  between 

the  »>uter  tuberosity  of  the  tibi.i  and  outer  condyle  of  the  femur  may  also 

W  m,i«le  *nil. 

The  upper  m.Uiiin  oi  the  external  tuluTosity  oi  the  tibia,  when  the  joint 

is  >ei\ut1e\e»i,  not  onlv  reproents  the  articular  line — but  also  the  lower  limit 

of  the  >\no\ial  membrane  oi  the  knee  i»Mni. 

The  knee  joint   lies  .il>,nit    j  cm.   \j  inch"*  above  the  prominence  of  the 

tnbeti  le  of  the  tibia     a!i>l  about  opposite  tiie  transverse  crease  of  skin  in  the 

porbie.il  spave 

W  !u-ri  i!u'  liml'  is  c\te:-.v'A\i.  \\\c  io'w.i  li:u^  lies  sliirhtly  alv>ve  the  ape.x  of 

t'-o  iMiella       \\  hcT*.  t:u'  !i:v.l>  i-  -li^hth'  i\"\t\i,  an  instrument  passed  hcni- 

.-^^:\:aIK   !\us.\\a:A:  iv.-:  Se'.vnv   the  aivx  -^t  the  patella  will  enter  the  joint- 
ly. ivM  c\\cv.-.o:\    \':\c  \.^\\ct  v.wrd  oi  :':w  paioILi  re>ts  upon  the  condyles 


SURGICAL  CONSIDERATIONS  IN  KNEE-JOINT  DISARTICULATION.  373 

of  the  femur; — in  full  flexion,  its  upper  third  is  in  contact  with  the  condyles; 
— in  semiflexion,  the  middle  third  of  the  patella  rests  upon  the  greatest  prom- 
inence of  the  femoral  condyles.  The  apex  of  the  patella,  in  extension,  corre- 
sponds with  the  upper  margin  of  the  tibia. 

The  axis  of  the  femur  inclines  inward  from  the  pelvis.  The  a.xis  of  the 
tibia  is  vertical. 

The  inner  aspect  of  the  inner  condyle  faces,  practically,  in  the  same 
direction  as  the  head  of  the  femur. 

Internally,  the  inner  condyle  of  the  femur  is  more  marked,  and  the  inner 
tuberosity  of  the  tibia  less.  Externally,  the  outer  tuberosity  of  the  femur 
is  less  marked,  and  the  outer  tuberosity  of  the  tibia  more. 

The  adductor  tubercle  of  the  femur  is  to  be  felt  at  the  upper  part  of  the 
inner  condyle — and  marks  the  lower  epiphysis. 

The  upper  border  of  the  tubercle  of  the  tibia  is  on  a  level  with  the  upper 
aspect  of  the  head  of  the  fibula. 

The  head  of  the  fibula  may  be  felt  at  the  outer  and  back  part,  in  the 
depression  between  the  tendon  of  the  biceps  above,  and  the  peroneus  longus 
below. 

The  hollow  of  the  popliteal  space  exists  only  upon  flexion — disappearing 
U|X)n  extension. 

The  synovial  membrane  of  the  knee-joint  separates  the  upper  part  of 
the  ligamentum  patella?  (quadriceps  extensor  tendon)  from  the  knee-joint — 
a  bursa  separates  it  from  the  tubercle  of  the  tibia — and  another  bursa  lies 
between  the  patella  and  the  skin. 

The  synovial  membrane  extends  anteriorly  for  5  to  6.5  cm.  (2  to  2^  inches) 
above  the  joint — and,  internally,  for  about  7.5  cm.  (3  inches)  above  the 
joint  (about  2.5  cm.,  or  i  inch,  above  the  patella). 

Popliteal  structures  detectable  by  palj^ation — (</)  Outer  side: — ilio-tibial 
band,  tendon  of  biceps,  external  popliteal  nerve  (close  to  preceding),  (b) 
Inner  side: — tendon  of  semitendinosus  (slender),  tendon  of  semimembranosus 
(thicker),  gracilis  (appearing  as  one  tendon  with  ])receding,  unless  manipu- 
lated), sartorius  (at  extreme  inner  side,  detectable  by  putting  into  action). 

The  lower  epiphysis  of  the  femur  unites  about  the  twentieth  year,  and 
the  epiphyseal  line  is  intracapsular.  The  u|)per  e|)iphysis  of  the  tibia  unites 
about  the  twentieth  year — and  the  cy)iphyseal  line  is  extracapsular,  and 
includes  the  tuberosities  and  tubercle  of  the  tibia.  The  epiphysis  of  the 
upper  end  of  the  fibula  unites  about  the  twenty-fifth  year. 


GENERAL    SURGICAL    CONSIDERATIONS    IN    DISARTICULATION    AT 

THE  KNEE-JOINT. 

Following  disarticulation  through  the  knee-joint,  a  stump  usually  results 
which  is  capable  of  bearing  direct  pressure  (which,  as  a  rule,  stumps  of  the 
femur  above  the  condyles  cannot  do),  and  which  takes  an  artificial  limb  better 
— the  disarticulation  being  preferable  to  an  amputation  through  the  femoral 
condyles,  or  higher. 

Instrument-makers  generally  object  to  a  limb  disarticulated  at  the  knee, 
as  the  artificial  knee  then  comes  in  the  upper  part  of  the  leg.  In  spite  of 
this,  however,  and  because  of  the  reasons  above  given,  disarticulation  should 
be  done  in  preference  to  amputation  through  the  thigh. 

It  is  not  necessarj'  to  remove  the  remains  of  the  synovial  membrane, 
or  the  articular  cartilages — but  the  knee-joint  should  be  free  of  disease. 
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The  semilunar  cartilages  should  not  be  removed — as  they  give  a  square, 
or  flat,  surface  to  rest  upon,  and  help  hold  down  the  synovial  capsule. 

The  patella  should  not  be  removed — as  it  affords  rotundity  and  firmness, 
and  the  attachment  of  the  quadriceps  extensor  tendon  is  thereby  retained. 


DISARTICULATION  AT  KNEE-JOINT,  IN  GENERAL. 

Best  Methods. — Bilateral  Hooded  Flaps — Stephen  Smith's  Method. 

Other  Methods. — Elliptical  Method  (Bauden's) — forming  an  anterior 
flap.  Oblique  Circular — forming  an  anterior  flap.  Long  Anterior  Flap. 
Long  Posterior  Flap.  Bilateral  Skin-flaps  (Pick's  operation).  Equal 
Anterior  and  Posterior  Flaps.  Lateral  Flaps.  Long  Anterior  and  Short 
Posterior  Flaps. 

DISARTICULATION  AT  KNEE-JOINT 

BY  BIL.VTF.RAL  HOODED  FLAPS  — STEPHEN  SMITH. 

Description. — The  same,  in  principle,  as  the  amputation  through  the 
upper  part  of  the  leg  by  ihc  same  method — except,  as  originally  planned, 
the  present  operation  furnishes  a  covering  of  skin  and  fascia  only.  For  its 
modification,  see  Comment. 

Position. — As  in  the  preceding  operation  (page  370) — with  the  minor 
changes  suggested  by  the  higher  elevation. 

Landmarks. — Knee-joint  articulation;  tubercle  of  tibia. 

Incision. — The  highest  point  of  the  posterior  incision  is  opposite  the 
joint-line; — and  the  highest  point  of  the  anterior  incision  is  2.5  cm.  (i  inch) 
below  the  tuberosity  of  the  tibia.  The  surgeon's  left  thumb  marks  the 
anterior,  and  his  inde.x  the  posterior  points,  as  in  the  last  operation.  The 
incision  begins  posteriorly  (the  surgeon  wielding  his  knife  as  in  the  above 
operation)  in  the  mid-popliteal  sj^ace,  opposite  the  interarticular  line,  as 
defined  by  the  tip  of  his  left  index — passes  thence  vertically  down  the  mid- 
posterior  as[)ect  for  a  short  distance  (al)out  5  cm.,  or  2  inches) — thence 
gradually  diverges  from  the  median  line  as  it  sweeps  downward  and  outward 
over  that  side  of  the  limb  further  from  the  surgeon  (and  over  which  he  is 
leaning)  until  about  5  cm.  (2  inches)  below  the  tubercle  of  the  tibia,  cutting 
a  flaj)  with  convexity  downward — thence  curves  forward  and  slightly  upward 
to  a  point  in  the  median  line  2.5  cm.  (i  inch)  below  the  tibial  tubercle,  thus 
ending  the  outline  of  the  further  flaj).  The  knife  again  enters  posteriorly 
at  the  same  point,  and  make.*  a  similar  incision  upon  that  side  of  the  limb 
nearer  the  operator— calculating  that  the  internal  flap  is  slightly  larger,  to 
cover  the  larger  internal  femoral  condyle — and  meeting  the  first  incision  at 
the  median  line  in  front.  The  limb  is  rotated  outward  while  the  inner  incision 
is  being  made — and  vice  versa.  The  knee  is  extended  throughout  (Fig. 
279,  B). 

Operation. — The  skin  and  fascia  are  now  freed  all  around  and  dissected 
up  from  the  muscles  and  tendons.  The  ligamentum  patellae  is  cut  trans- 
versely against  the  tuberosity  of  the  tibia  as  soon  as  reached.  The  skin  and 
fascia  flaps  are  retracted  up  to  the  joint-line.  Incise,  transversely,  the  struc- 
tures along  the  upper  margin  of  the  tibia,  on  the  anterior  and  lateral  aspects 
— ilio-tibial  band,  tendons  of  sartorius.  gracilis,  semitendinosus,  biceps,  the 
lateral  ligaments — and,  lastly,  cut  the  coronary  ligaments,  binding  down  the 
semilunar  cartilages,  attacking  them  uj)on  the  sides  of  the  joint — entering 
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the  joint  between  the  head  of  the  tibia  and  the  semilunar  cartilages,  thus 
leaving  these  cartilages  in  the  stump,  and  completing  their  separation  by 
flexing  the  knee.  Flex  the  knee  and  cut  the  crucial  ligaments.  Extend 
the  knee  and  divide  transversely,  with  one  sweep  of  a  long  knife,  all  the  soft 
parts  opposite  the  posterior  aspect  of  the  joint — the  gastrocnemius,  popliteus, 
hamstring  tendons,  popliteal  vessels  and  nerves,  and  posterior  ligament. 
Ligate  the  popliteal  artery  and  vein,  sural,  superior  articular,  and  anastomotica 
magna  branches.  Suture  the  lateral  flaps  in  a  vertical  line — the  scar  being 
eventually  drawn  into  the  intercondyloid  notch.  Drain  temporarily  through 
the  upper  end  of  the  posterior  incision. 

Comment. — The  original  technic  may  be  advantageously  modified  by 
dissecting  up  the  lower  ends  of  the  flaps  for  about  2.5  cm,  (i  inch) — then 
dividing  all  the  soft  parts  circularly  and  retracting  these  to  the  joint-line, 


Fi)f.  279.— A.MPi  TATioNS  Aiun  T  TiiK  I.ir,  AM"  Tnir.li  :— A.  Throiij^li  upper  third  of  le^,  by  cjual 
lateral  flaps;  B,  Disarticulation  at  knev.  l>y  bilateral  lioodtd  Haps  (Sttpbeii  Smith's  operation);  C, 
Through  lower  part  of  thiyh,  by  oval  tncthod. 


including  their  fibrous  attachments  as  far  as  possible — and  then  disarticulate. 
A  much  more  substantial  coverin*^  is  thus  gotten  for  the  femoral  condyles. 
Wherever  it  is  possible  to  quilt  muscle  tissue  into  apposition,  this  should 
be  done. 


AMPITATIONS. 


SURGICAL  ANATOHY  OF  THIGH. 
Bones.— Femur. 

Muscles  of  Thigh  and  Hip-joint.— (a^  Muscles  of  Iliac  Region: — 
a*  magnus;  ps*.vas  jvirvus;  iliacus.  (b)  Of  .\nierior  Femoral  Region: — 
M>r  vagina:"  femoris;  s;inoriu>;  rectus  femoris:  vastus  extemus;  vastus 
•mus  and  crureus;  sulxrureus.  (C)  Of  Internal  Femoral  Region: — 
cilis;  jxxnineus;  adductor  loni;u>;  adductor  brevis;  adductor  magnus.  (d) 
Gluteal  Region: — gluteus  maximus;  gluteus  medius;  gluteus  minimus; 
i!v'»rmis:  obturator  internu>.  gemellu>  suj»erior;  gemellus  inferior;  quadratiis 
loris:  obturator  exieniu-.  ^e-  Oi  P«.»sier:or  Femoral  Region: — bicef»s; 
iitendim>sus ;  semimembran«.>>u>. 

Arteries  of  Thigh.— Femoral  a:.ii  fvlkwini:  branches: — superficial  epi- 
tric;  sujx'nivial  circum::e\  iliac;  -ui-enuial  ex:err.ai  i-udic;  deep  external 
iic;  prv^funda  with  exien'.al  circur..r-ex.  :r.:err.al  circumiiex.  and  three 
foraiing  bra:iches^;  musciilar;  ar.,i>:onio::oa  magr.a.  And  also  arteries 
en  under  the  supply  to  the  hip  ;.>::::    iviiie  :>;  . 

Veins  of  the  Thigh.— Suivrrlv :..".  — ::.:err.a]  Ssiiher.ous  and  tributaries 
pe\::allv  exterr.al  ar.vi  ir.:er:...l  kr.:  r„i  . uu-.e  us  .  iVnci- — v»ne  vena  conies 
fach  anen  v^r.  ar.ierior.  i:-.:err../..  .;:. :  e\:err.„l  a>:ier:s;  two  venae  comites 
e-ach  anen   v ::  :x^:erior  a>;.x\:  ..'.  :  s;".„:ej.i  rejir.. 

Herves  of  Thigh.—  a  Kr  r.-.  I^  r^v.i  N\r  c-  —lateral  ruTaneous  branch 
^s:  viorsvil  b  Fr.r/.  I\-:tr.  r  l>i  >  :>  ::  l.„---.„:  Ner.es — cutaneous 
^es  fron:  ex:crr.a'.  •rar..ht>  :  :-.rt"c  u::<r  :>  -'.cr.  r  .i:\~>:^ri--  c  From 
~iba,r  riexa- — ...  -  hy> -i:-:>::~- .  i.  rc"-".^.  ;t  —  ".  > .  raral ;  external  cu- 
ev^as:  ar.ter.  r  :r.-ra.,  ::„".:  -.  ...;t>--r  :_r_:  r  d  From  Sacral 
WIS  — r;:u>vul.:r.  >u:Kr  r  ^iu::  ."  "it-  :t  ^  _:i-i  i^frfjraiing  cutaneous; 
i:v.  snvall  >v:-.:::.  crca:  >v:..:  .  ::h  :-:;  — ^1  a-i  trierr^ai  popliteal 
-ches 

Sl'RFACE  PDRH  AXD  1ANI>3IL\RS5  OF  THIGH. 

Tr.^  -".V  V  r  ->  :  --^^i  :\r  _:  -  "^^  -..-  :«:  ::1:  ^re  ihe  cciter  >Qriace 
:~;f  iiTca:  :r...  ^..-:;r     -:;  — c\:;-  ..-      -      -t-s   -»  :r.  u:«e  rjLbcTQsiiies 

y-i'^  -.—.      :  :  ~;  ■._:•;>  ..        -.  ~  ..    :-  —  :r;  -._:  :  s7.T«f<  :?  tbe  ischial 

r"-;r  r;,. -.     :  —  ;■  :;--.--     ■;-  ,    -<     v.         ?  ...vc-rrs  i::ri=)ec::-  -js;  to  the 


A  ~ijr>- ■?■><  ^■-:    -     •  •  ^■;     ,-  .  -   -     -•;    -r   ;-    -»:  *.*tr  ior:i>,-tJC  r:ii«rcie 
..tres  irtf  >:.v-     -  ':     "  -      -     ,::  :.-••   r  rTsc»:oiis  '•-ti  the 
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bottom  of  which  furrow  is  formed  by  Poupart's  ligament,  at  the  meeting 
of  the  aponeurosis  of  the  external  oblique  and  fascia  lata. 

The  skin  is  coarse  and  thick  on  the  external  aspect  of  the  thigh — fine  and 
thin  on  the  inner  aspect — and  loosely  adherent  throughout,  though  more 
adherent  at  the  intermuscular  septa. 

Dense  fascia  underlies  the  skin  throughout. 

The  outline  of  a  transverse  section  of  the  thigh  is  irregular  in  the  muscular 
— and  more  or  less  rounded  in  the  stout,  non-muscular,  and  in  children. 

Most  of  the  muscles  of  the  femoral  region  are  attached  to  the  femur — 
but  the  semitendinosus,  semimembranosus,  sartorius,  and  gracilis  are  entirely 
free,  and  the  biceps  nearly  so — therefore  very  unequal  retraction  follows  their 
section,  especially  on  the  posterior  and  internal  aspects. 

The  rectus  femoris  forms  a  prominence  below  the  anterior  superior  iliac 
spine,  in  the  angle  of  divergence  between  the  sartorius  and  the  tensor  vaginae 
femoris — and  largely  forms  the  convex  front  of  the  thigh  as  it  descends  down- 
ward.    A  furrow  on  either  side  separates  it  from  the  vasti. 

The  vastus  externus  forms  a  flattened  j)lane  on  the  outer  aspect  of  the 
thigh,  traversed  by  a  vertical  groove  formed  by  the  ilio-tibial  band. 

The  vastus  internus  forms  an  eminence  on  the  inner  side  of  the  lower 
half  of  the  thigh. 

When  the  sartorius  is  relaxed,  a  depression  exists  between  the  extensor 
quadriceps  and  the  adductor  muscles,  running  downward  and  inward,  from 
the  apex  of  Scarpa's  triangle  to  the  inner  side  of  the  knee — which  corresponds 
with  this  muscle. 

The  adductor  muscles,  together  with  the  gracilis,  form  the  fullness  of  the 
inner  aspect  of  the  upper  part  of  the  thigh  and  are  not  to  be  separately  identi- 
fied— except  the  upper  tendon  of  the  adductor  longus  (near  the  pubic  spine), 
and  the  lower  tendon  of  the  adductor  magnus  (near  the  adductor  tubercle, 
between  the  vastus  internus  and  sartorius). 

The  muscles  on  the  inner  aspect  of  the  thigh  are  not  distinctly  marked 
off  from  those  on  the  posterior  femoral  asjject.  But  the  muscles  on  the 
antero-external  aspect  are  more  distinctly  marked  off  from  the  posterior 
femoral  muscles  by  the  external  intermuscular  septum. 

The  tensor  vagina?  femoris  extends  downward  and  slightly  backward 
from  the  upper  part  of  the  outer  side  of  the  thigh — and  is  continued  down 
the  thigh  as  the  ilio-tibial  band — which  forms  a  furrow  to  the  outer  side 

^C   *l 1 
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AMPUTATIONS. 


SURGICAL  ANATOMY  OF  THIGH. 

Bones . — Femur. 

Muscles  of  Thigh  and  Hip-joint. — (a)  Muscles  of  Iliac  Region: 

psoas  magnus;  psoas  parvus;  iliacus.     (b)  Of  Anterior  Femoral  Region: 

tensor  vaginae  femoris;  sartorius;  rectus  femoris;  vastus  extemus;  vastus., 
internus   and    crureus;   subcrureus.     (c)    Of   Internal    Femoral   Region  :- 


gracilis;  pectineus;  adductor  longus;  adductor  brevis;  adductor  magnus.    (dX_-^fc 
Of  Gluteal  Region: — gluteus  maximus;  gluteus  medius;  gluteus  minimus    -^» 
pyriformis;  obturator  internus;  gemellus  superior;  gemellus  inferior;  quadratu^-K_ 
femoris;  obturator  extemus.     (e)   Of  Posterior  Femoral  Region: — biceps 
semitendinosus;  semimembranosus. 

Arteries  of  Thigh. — Femoral  and  following  branches: — superficial  epi—  mt^cz 
gastric;  superficial  circumflex  iliac;  superficial  external  pudic;  deep  exteraat -a^s.  j 
pudic;  profunda  (with  external  circumflex,  internal  circumfliex,  and  thre^^-^^»^ 
perforating  branches);  muscular;  anastomotica  magna.  And  also  arterie^tr^^^ 
given  under  the  supply  to  the  hip-joint  (page  387). 

Veins  of  the  Thigh. — Superficial — internal  saphenous  and  tributarie 
(especially  external  and  internal  femoral  cutaneous).     Deep — one  vena  corneat: 
to  each  artery  on  anterior,  internal,  and  external  aspects;  two  venae  comiti 
to  each  artery  on  posterior  aspect  and  gluteal  region. 

Nerves  of  Thigh. — (a)  From  Dorsal  Nerves: — lateral  cutaneous  braw 
of  last  dorsal,     (b)  From  Posterior  Divisions  of  Lumbar  Nerves: — cutaneoo^"- 
nerves  from  external  branches  of  three  upper  posterior  divisions,     (c)  Froi    ^ 
Lumbar  Plexus: — iliohypogastric;  ilioinguinal;  genito-crural;  external  c 
taneous;  anterior  crural;  obturator;  accessory  obturator,      (d)  From  Sa^ 
Plexus: — muscular;  superior  gluteal;  inferior  gluteal;  perforating  cutaneoU 
pudic;   small   sciatic;  great  sciatic   (with   internal  and   external  poplite 
branches). 


Mi 
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SURFACE  FORM  AND  LANDMARKS  OF  THIGH. 

The  only  portions  of  the  femur  which  can  be  felt  are  the  outer  surfa^^^^ 
of  the  great  trochanter;  internal  and  external  condyles,  with  the  tuberosititf 
upon  each;  and  the  adductor  tubercle  at  the  upper  part  of  the  inner  condvl*^     ^^ 

The  rami  of  the  pubes  and  ischia,  from  the  pubic  spines  to  the  ischic^^^^^ 
tuberosities,  mark  the  boundary  between  the  thigh  and  perineum.  ^ 

The  head  of  the  femur  lies  close  below  Poupart's  ligament,  just  to  th 
outer  side  of  its  center. 

The  femur  is  nearest  the  external  aspect  of  the  thigh  in  its  upper  third- 
about  the  center  in  the  middle  third— and  nearest  the  anterior,  or  ante 
external,  aspect  in  the  lower  third. 

The  shaft  of  the  femur  is  nearest  the  surface  and  is  most  easily  reache 
in  its  lowest  third,  in  the  interval  between  the  vastus  extemus  and  biceps. 

The  articular  surface  extends  higher  on  the  anterior  aspect  of  the  external 
than  on  the  internal  condyle  of  the  femur. 

A  transverse  section  of  the  femur  at  the  level  of  the  adductor  tubercle 
touches  the  upper  limit  of  the  articular  cartilage  and  corresponds  with  the 
epiphyseal  line.  _-a^^^ 

The  medullary  canal  is  only  present  distinctly  in  the  middle  two-fourths-^^^^^ 
of  the  shaft  of  the  femur. 

The  thigh  is  separated  from  the  abdomen  by  the  inguinal  furrow, 
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^oCC^om  of  which  furrow  is  formed  by  Poupart's  ligament,  lU  the  meeting 
ttf    C  l-»c  aponeurosis  of  the  external  oblique  and  fascia  lata. 

'  i  he  skin  is  coarse  anrl  thick  on  the  external  asjiect  of  the  thigh — fine  and 
r|-iir~&       on  the  inner  aspect — and   loosely  adherent  throughout^  though  more 

rl-».^^rent  at  the  intermuscular  septa. 
^Ml)en?ie  fascia  underlies  the  skin  throughout. 
Jhe  outline  of  a  transverse  sectitm  of  the  thigh  is  irregular  in  the  muscular 

SM~  «nd  more  or  less  rounded  in  the  stout,  non-muscular,  and  in  children, 

i!^^lo5t  of  the  muscles  of  the  femoral  region  are  attached  to  the  femur — 
^-^■M  »-.  the  semitendino^QS,  semimembranosus,  sartorius,  and  gracilis  are  entirely 
^^^^:^r  ^  and  the  biceps  nearly  so — therefore  very  unequal  retraction  follows  their 
^<z'^~  mon.  especially  on  the  posterior  and  internal  asj>ccts. 

^  J  he  rectus  femoris  forms  a  prominerKC  below  the  anterior  superior  iliac 
p>i  :«'-m^  «,  in  the  angle  of  divergerue  between  the  sartorius  anrl  the  tensor  vaginae 
^■^■r-B.-^ris — and  largely  forms  the  convex  front  of  the  thigh  as  it  descends  down- 
^u'^-mc^^.     A  furrow  on  either  side  separates  it  from  the  vasti. 

The  vastus  extcrnus  forms  a  tlattenerl  [)lane  on  the  outer  aspect  of  the 
t^^i^^^'Si.  traversed  by  a  vertical  groove  formetl  In*  the  ilio-tihial  band. 

^_l'he  vastus  internus  forms  an  eminence  on  the  inner  sirle  of  the  lower 
Hfi^M  '^    of  the  thigh. 

"^Vhen  the  sartorius  is  relaxed,  a  depression  exists  between  the  extensor 
<^va^^ triceps  and  the  adductor  muscks,  running  downward  and  inward,  from 
tH.^      aapex  of  Scarpa's  triangle  to  the  inner  side  of  the  knee — which  corresponds 
%*rit:^^^»  this  muscle. 

The  adducttjr  muscles,  together  with  the  gracilis,  form  the  fullness  of  the 
inTm^^rr  aspect  of  the  upper  part  of  the  thigh  and  are  not  to  l>e  separately  idenli- 

fiecdl except  the  u[>i>er  tendon  of  the  adductor  hmgus  (near  the  pubic  spine), 

a«<ii     the  lower  tendon  of  the  adductor  magnus  (near  the  adductor  tubercle, 
l»cfc. "^y^yeen  the  vastus  internus  and  sartorius). 

The  muscles  on  the  inner  aspect  of  the  thigh  are  not  distinctly  marked 

I**"       ^rom  these  on   the  [Kisterior  femoral  aspect.     Bu!   the  muscles  on   the 
^'^*-^>"o-extemal  a>|)e€l  are   mure  distinctly   marked  ufT  from  the  |K)sterior 
'•^'*^<^raj  muscles  by  the  external  intermuscular  septum. 
__"J'he  tensor  vagina:  femoris  extends  downward  and  slightly  backward 
r^"~^«  the  upper  part  of  the  outer  side  t)f  the  thigh — and  is  continued  down 
^p_-^      ^high  as  the  ilio-tibial  band — which  forms  a  furrow  to  the  outer  side 
mP^  ^Ije  knee. 

V  ..  ^  T^he  hamstring  muscles  descend  from  beneath  the  fold  of  the  buttock, 

|l      ^  ^^■"King  as  they  pass  downward  to  form  the  boundaries  «>f  the  pi>pliteal 

^^^«' — the  biceps  forming  the  outer   hamstring — an<l   the   semitendinosus, 

:_  ^^■Tiembranosus,  and  gracilis  (in  order,  from  within  outward)  forming  the 

^^^  hamstnng. 
-J         ^"or  the  landmarks  of  Scarpa's  triangle  and  the  femoral  artcr}-,  see  pages 

•^     ^^nd  95,  respectively. 
ly^^^he  head  of  the  femur  joins  the  shaft  at  the  eighteenth  year;— the  great 
y^*^«ianter,  the  same; — the  lesser  trochanter,  at  the  thirteenth  or  fourteenth 
^^^•"i — and  the  lower  extremity  joins  the  shaft  at  the  twentieth  year. 
^^.  "^He  growth,  in  length,  of  the  lower  extremity  is  chiefly  from  the  lower 
r^^P^HvMS  of  the  femur  and  the  upper  epiphpis  of  the  tibia  and  fibula. 
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GENERAL    SURGICAL    CONSIDERATIONS    IN    AMPUTATIONS    ABOUT 

THE  THIGH. 

The  thigh  is  usually  amputated  at  or  below  its  middle. 

In  the  young,  the  preservation  of  whose  epiphysis  is  important,  division 
of  the  bone  should  be  below  the  lower  ejjiphyseal  line  (transcondyloid)  if 
possible — and  the  covering  gotten  by  a  circular  method  of  amputation. 

Any  length  of  stump  left  is  better  than  a  hip- joint  disarticulation — for 
the  function  of  the  thigh-stump  is  partly  to  bear  weight,  but  also  to  form  a 
lever  to  move  an  artificial  limb — and  the  longer  the  lever,  the  better. 

In  amputating  through  the  thigh,  the  chief  weight  of  the  body,  as  sup- 
ported by  an  artificial  limb,  is  borne  against  the  tuberosity  of  the  ischium — ^and 
the  chief  pressure  of  the  artificial  apparatus  is  against  the  sides  of  the  limb  by 
the  sides  of  the  hollow  cone  of  the  apparatus.  A  terminal  scar  is,  therefore, 
not  contraindicated  where  a  hollow  form  of  artificial  limb  is  intended. 

Subtrochanteric  amputation  is  preferable  to  disarticulation  at  the  hip. 
If  it  be  found  necessary  in  the  course  of  such  an  operation,  the  amputation 
could  be  converted  into  a  disarticulation. 

In  amputating  through  the  condyles  (transcondyloid),  the  section  is  made 
through  the  condyles  on  a  level  with  the  adductor  tubercle  of  the  femur. 

In  amputating  just  above  the  condyles  (supracondyloid),  the  section  is 
made  from  1.3  to  2  cm.  {h  to  ^  inch)  above  the  condyles. 

Thigh  amputations  through  the  condyles  can  generally  bear  the  pressure 
of  the  body — while  one  through  the  shaft  usualh'  cannot. 

The  patella  is  removed  in  ami)ututing  through  the  condyles. 

The  general  tyj^e  of  ami)utati(>n  through  the  thigh  is  by  a  longer  anterior 
and  shorter  posterior  flap — at  any  level,  but  especially  throughout  the  upper 
two-thirds. 

Greater  retraction  occurs  upon  the  posterior  and  inner  aspects  of  the 
thigh,  where  additional  allowances  should  be  made.  The  lower  the  ampu- 
tation through  the  thigh,  the  greater  will  be  the  retraction. 

In  planning  a  method  which  will  give  a  terminal  scar,  dissect  out  any 
nerves  which  might  be  pressed  over  the  end  of  the  bone. 

In  antero-])osteri()r  flaps  cut  above  the  center  of  the  thigh,  the  femoral 
and  profunda  arteries  will  l)e  cut  in  the  anterior  flap; — in  similar  flaps  below 
the  center  of  the  thigh,  the  femoral  artery  will  be  cut  in  the  posterior  flap 
and  is  in  danger  of  being  split; — and  in  amputations  through  the  middle  of 
the  thigh,  the  antero-postcrior  flaj)s  should  be  shifted  so  as  to  become  antero- 
external  and  posterointernal,  in  order  to  avoid  the  risk  of  splitting  the  main 
artery. 

In  longer  anterior  and  shorter  j)osteri(»r  flaps,  as  compared  with  equal 
anterior  and  posterior  flai)S,  the  longer  anterior  flap  drops  over  the  end  of 
the  bone,  and  the  shorter  posterior  flap  is  not  heavy  enough  to  sag  backward — 
as  is  apt  to  be  the  case  in  equal  flaps  (and  especially  in  predominating  posterior 
flaps). 

Flaps  are  much  more  accurately  fashioned  if  cut  from  without — and  the 
anterior  one  always  should  be.  If  the  y)osterior  one  must  be  cut  by  trans- 
fixion, first  outline  it  through  skin  and  fa'^cia  with  a  small  knife,  and  then, 
transfixing,  cut  outward  on  a  line  with  the  retracted  skin  and  fascia. 

Where  speed  is  rerjuisite  (as  in  the  ver\-  old,  or  in  emergency),  the  quickest 
methods  of  amy)utating  through  the  thigh,  are,  by  the  circular  method  through 
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AMPUTATIONS  THROUGH  THE  THIGH,  IN  GENEI 

the  lower  third;  and  anteroposterior  flap  cut  by  transfixion 
upper  two-thirds. 

Owing  to  the  extent  and  inequality  of  retraction  of  muscles 
through  all  parts  of  the  thigh,  a  conical  stump  is  not  uncommc 

Hemorrhage  is  controlled,  in  operating  through  the  midc 
thirds,  by  a  rubber  tourniquet  ordinarily  applied,  just  below 
In  amputating  higher,  the  tourniquet  should  be  applied  as  hij 
in  the  form  of  a  spica,  passing  around  the  groin  and  pelvis, 
especially  the  latter,  the  tubing  should  be  held  in  place  by  a  lo< 
previously  laid  under  the  tubing  or  tourniquet,  anteriorly  ar 
to  be  subsequently  drawn  upward. 

The  femur  is  to  be  carefully  sawed  at  a  right  angle  to  its  k 
carefully  near  the  lineic  aspera;,  to  avoid  splintering. 

The  stump  should  be  dressed  with  a  posterior  splint  include 
tjpon  an  inclined  plane,  to  relax  the  quadriceps  extensor  pull. 


AMPUTATIONS  THROUGH  THE  THIGH,  IN  GENE 

Best  Methods. — Shorter  .\nterior  and  Longer  Posterior  F 

^Xr<^^ifit:ation    of   Garden's   operation) — for   transcondyloid    rej 

^j%^r^terior  and  Shorter   Posterior  P^laps  (Gritti-Stokes's  Metho< 

^^:>x:»<lyloid  osteoplastic  operation.     Long  .\nterior  and  Short  P' 

, £'<i>T  thigh   throughout.     Ecjual    Anterior   and    Posterior    Fla 

f f^i-<i>ughout,   where   the   tissue   is   Iimite<l.     Oblifjuc   Circular, 
-\^^t:  hod — for    lower    third.     External    Oval    Method — for    si 

^3ther  Methods. — Loni,'  Anterior  Flap — Carden's  transcon 

*j<^>xa.-       Long  .\nterior  an<l   Short    Posterior   Flaj)s — Faral>cuf's 

f     CZTsirden's  transcondyloid  operation.     ( )sleo{)laslic  Transcond 

^    ^^^"banajeff.     Lf)ng  .Vnlcrior  kc<  lan^ular  Flap — (iritti's  osteo 

^n.<J_v-loid    operation.     Circular.      Modified   Circular.     Loni^    -S 

Qv-stl     Method — throughout.      Bilateral  Hoodcfl  Fla[)S  of  Steph( 

•^vv^r   half.     Rectangular  Flaps  of  Teale — for  l(jwcr  half. 


,^|H*XJTATION  THROUGH  CONDYLES  OF  FEMUR-TRANS 
'^  AMPUTATION 

-'  SHORTER  .\.\TF:klOR  .AND  LUNCICK  I'OSTKKIOR  FLAPS  -  LISTF.R'S  '. 
^  Ol-    fAKIU-XS  TkANSCoXDVI.OII)  OPKK.MION. 

X>escription.  — Canlen"-  operation  consists  in  a  division  of 
\^vel  with  the  addm  tor  tuherde.  together  with  the  removal 
^^be  covering  Ijeinii  LToiten  fntin  a  -inijle  anterior  flap.     Lister'; 
^pgisists  in  adding  a  ])o-terinr  ilap  to  the  anterior  tlap,  and  th( 
,5^  parts  considerably  above  the  lia>e  of  the  tlaps. 

Position. —  Patient  on  l)a«k;  drawn  down  on  table  so  that 
^^,  or  are  on.  the  e<l<je  of  the  l<il)le.  Surgeon  on  outer  side 
jgfier  side  of  left  limb-.  <  )ne  assi>tant  steadies  and  su])j)orts  tl 
1^ site  of  operation— and  another  holds  the  limb,  or  retracts  th< 
^  site  of  am]miaiion. 

landmarks.— .\dductor  magnusjtuteSSiiliiHttiliiil;  tuber 
^icisions. — .\nterior  indigl 
^j^nward  convexity — t 


380  AMPUTATIONS. 

in  a  vertical  line  with  the  prominences  of  the  tuberosities  of  the  femoral 
condyles,  and  crossing  the  ligamentum  patellse  just  above  its  center.  The 
left  thumb  and  index  mark  the  two  ends  of  this  incision,  and  the  knee  is 
slightly  flexed  and  rotated  from  side  to  side  during  its  making.  Posterior 
incision — joins  the  posterior  extremities  of  the  anterior  incision  at  an  angle 
of  45  degrees  to  the  axis  of  the  leg  (Fig.  280,  A,  A'). 

Operation. — These  incisions  pass  through  skin  and  fascia,  and  the  flaps 
outlined  by  them  are  then  dissected  upward  as  in  a  circular  amputation.  The 
dissection  is  carried  on  close  to  muscles,  tendons,  and  patella.  The  hamstring 
muscles  are  cut  as  soon  as  encountered,  dividing  them  transversely.  The 
quadriceps  extensor  tendon  is  similariy  cut  transversely  as  soon  as  the  upper 
border  of  the  patella  is  reached.  The  soft  parts,  including  as  much  of  a 
capsulo-periosteal  covering  as  possil)le,  are  then  retracted  to  the  level  of  the 
adductor  tubercle.  The  condyles  of  the  femur  are  then  sawed  through  at 
that  level,  transversely  to  the  axis  of  the  limb  (not  of  the  bone).  Ligate  the 
popliteal,  or  its  anterior  and  posterior  tibial  divisions,  and  muscular,  articular, 
and  anastomotica  magna  branches.  Suture  the  capsulo-periosteal  covering 
over  the  end  of  the  bone.  Suture  the  anterior  and  posterior  flap  margins 
together.  Dress  the  stump  upon  a  posterior  splint  and  place  upon  an  inclined 
plane. 

Comment. — (i)  The  scar  is  drawn  j)ostcriorly,  out  of  the  way  of  pressure. 
(2)  The  patella  may  be  raised  in  the  anterior  flap  and  subsequently  dissected 
out,  especially  if  the  parts  be  thick  and  unyielding. 


AMPUTATION  JUST  ABOVE  CONDYLES  OF  FEMUR.  WITH  SPLITTING 

OF  PATELLA, 

BY  LONGER  ANTERIOR  AND  SHORTER  POSTERIOR  FLAPS  -  GRITTI-STOKES'S  SUPRA- 
CONDVLOID  OSTEOPLASTIC  AMPUTATION. 

Description. — Gritti's  operation  consists  in  the  division  of  the  femoral 
condyles  at  the  level  of  the  adductor  magnus  tubercles;  the  removal  of  the 
articular  surface  from  the  patella;  the  ai)plication  of  the  sawed  patella  into 
contact  with  the  sawed  femur;  and  the  covering  of  the  stump  with  a  long 
rectangular  anterior  flap.  Stokes's  mo<lification  consists  in  dividing  the 
femur  2  to  2.5  cm.  (|  to  1  inch)  above  the  adductor  tubercle  (where  the  trans- 
verse section  of  the  femur  more  nearly  corresponds  with  the  size  of  the  split 
patella) — the  stump  being  then  covered  by  an  anterior  longer  and  posterior 
shorter  flap.  The  object  being,  in  the  latter  case,  to  approximate  bone- 
sections  of  nearer  similar  size,  and  to  bring  them  into  contact  with  less  tension. 

Position — Landmarks. — As  in  the  above  operation. 

Incisions. — Anterior  longer  flap — begins  2.5  cm.  (i  inch)  directly  above 
the  prominence  of  one  condyle  and  ends  the  same  distance  directly  above  the 
prominence  of  the  opposite  condyle — crossing  the  front  of  the  knee,  with 
broad  curve,  just  below  the  tubercle  of  the  tibia.  Posterior  shorter  flap — 
passes,  in  a  broad  curve,  between  the  points  of  beginning  and  ending  of  the 
anterior  flap — being  one-third  the  length  of  the  anterior  flap  (Fig.  280,  B, 
B',  B"). 

Operation. — These  flaps,  having  been  outlined  through  skin  and  fasda, 
are  now  dissected  upward.  The  skin  and  fascia  of  the  anterior  flap  is  raised 
from  its  lower  edge  until  the  ligamentum  patellae  is  reached — which  is  cut 
transversely — and  the  flap  further  freed  and  turned  up  with  the  patella  in  it. 


OSTEOPLASTIC  SUPRACUNUVl.UID  AMPUTATION. 
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The  posterior  flap  of  skin  and  fascia  is  then  freed  upward  from  the  muscle 

5lnjctures.     These  rtaps  are  now  retracted  to  the  saw-line  (2  to  2.5  cm.,  or 

i  to    I    inch,  above  the  adduclr>r  ma^^nus  tubercle)  and  all  the  sc*fl  parts,  in- 

dudlng  periosteum,  are  circularly  divided  to  the  bone,  after  which  the  boric 

is  sa  wecJ.     The  main  vessels  may  be  now  tie<l  l)efnre  the  section  of  the  patella, 

whicH    is  the  most  difficult  part  of  the  operation,  is  done.     These  vessels  are 


?^i- 


lab 


'  -  jSo— AAlFtTATloNH  ABoi  t  Knkk  anu  1  Mu.H  —A,  ListcT**  modificalioij  of  Carden's  Irans- 


labfc-^     **^*i<l  «}n(>uUUioiio(  thiRh  ;  A',  Uivisioii«l  lemur  in  Lisier's  oporatiuit,  ou  level  wilh  .mUluctur 
■     "^  ,   B,  CrUii-Stokes's  siipracumlyloid  aiii|jutiitkiit  nf  ihlKit .  with  flo(le<1  lines,  B'  and  B",  show- 
iaiofiol  femur  ftbivvt  Wei  of  a«Muctnr  tubercle,  and  spIUtitkg  of  pAtdla;  C,  Througli  lower 
L  hii[t),  by  loiiti  anterior  and  short  poMicriur  flaps. 


^       I>«pUleal,    muscular,   arliculur,    anastomotica    magna.     The   patella   is 

j^j    T*^:?d  firmly  by  lion-Jaw  forceps,  and  held  in  such  a  way  as  tn  present  its 

^-*  lar  surface  horizontally.     A  section  of  the  bone  is  made  in  such  a 

*  ^r  as  to  remove  the  articular  surface  of  the  patella.     This  is  best  accom- 

t&tiv^  -*^«i  with  a  narrow,  thin  saw.     It  may  also  be  done  with  a  broad  chisel, 

»^  _  ^    less  satisfactorily,  with  cutting  pliers.     The  cut  .surface  of  the  patella 

.u^  ^^^fi  approximated  to  the  sawed  end  of  the  femur.     It  may  be  held  in 

1^1    ^    by  insertin^i  two  or  three  ivory  or  steel  pegs  through  [ireviously  drille*! 

^^    in  the  patella — or  by  wire  or  chromic  gut  suturing  through  drill-holes 


382  AMPUTATIONS. 

near  the  margins  of  patella  and  femur — or  by  closely  suturing  fibrous  parts 
about  the  patella  to  the  fibrous  or  periosteal  parts  about  the  lower  end  of  the 
femur.  The  anterior  and  posterior  flaps  are  then  sutured  together.  Firm 
pressure  is  used  against  the  stump,  in  the  dressing,  to  aid  in  steadying  the 
patella  against  the  femur. 

Comment. — The  scar  is  drawn  up  posteriorly  out  of  the  way  of  pressure. 
This  operation  is  comparable  with  Pirogofif's  osteoplastic  amputation  of 
the  leg. 

AMPUTATION  THROUGH  LOWER  THIRD  OF  THIGH 

BV  OBLigiE::  CIRCULAR  METHOD. 

Description. — Owing  to  greater  retraction  upon  the  posterior  and  inner 
aspects  of  the  thigh,  and  in  order,  therefore,  that  the  incision  may  eventually 
occupy  the  same  height  around  the  entire  circumference  of  the  limb,  the 
circular  incision  is  placed  obliquely — so  that  il  is  lowest  where  the  muscular 
retraction  is  greatest,  namely,  at  the  j)ostero  internal  aspect  of  the  thigh. 

Position. — As  in  the  Iranscondyloid  operation. 

Landmarks . —Saw  - 11  n  e . 

Incision. — The  highest  f)art  of  the  circular  incision  is  antero-external 
and  is  a  little  more  than  half  the  diameter  of  the  limb  (at  the  saw-line)  below 
the  bone-section.  The  lowest  part  of  the  circular  incision  is  postero-intemal 
and  is  little  less  than  one  diameter  of  the  limb  (at  the  saw-line)  below  the 
bone-section — the  two  calculations  of  covering  thus  providing  ij  diameters 
of  covering  in  the  aggregate.  Such  an  incision  is  hard  to  follow  unless  pre- 
viously marked  (Fig.  281,  A). 

Operation. — The  al)ove  incision  through  skin  and  fascia  is  made  with 
two  strokes  of  a  long  knife — the  limb  being  conveniently  rotated  during  the 
mancjeuvre,  as  described  under  the  "  Circular  Method  of  Amputation,"  page 
234.  The  skin  and  fascia  are  then  obliquely  retracted  a  short  way,  parallel 
with  the  original  incision — and  the  more  superficial  muscles  circularly,  or 
slightly  obliquely,  divided.  These  are  further  retracted  and  the  deeper  mus- 
cles circularly,  or  slightly  obliquely,  divided  to  and  including  the  periosteum,  to 
the  bone — cutting  each  time  parallel  with  the  skin  incision.  The  skin,  mus- 
cles, and  periosteum  are  freed  up  to  just  above  the  saw-line,  and  retracted — as 
in  the  ordinary  infundibular  form  of  circular  amputation — and  the  bone  sawed. 
The  femoral,  anastomotica  magna,  descending  branches  of  the  external  cir- 
cumllcx,  perforating  and  muscular  branches  will  be  cut  and  require  ligature. 
The  muscles  arc  quilted  in  two  tiers.  The  skin  is  sutured  so  as  to  make  an 
anteroposterior  .scar. 

Comment. — (i)  This  may  be  called  an  elliptical  method,  as  well  as  an 
oblique  circular.  It  is  not  aj)propriale  except  at  the  lower  third  of  the  thigh 
— where  it  is  excellent.  (2)  Where  great  difficulty  is  experienced  in  freeing 
back  the  soft  parts,  the  circular  operation  may  be  modified  by  adding  one  or 
two  short  lateral  vertical  incisions,  thus  forming  two  antero-posterior  in- 
tegumentary flaps — and  flividing  the  muscles  circularly  after  retracting  the 
skin.     This,  however,  constitutes  the  modified  form  of  circular  amputation. 


AMPUTATION  THROUGH  LOWER,  MIDDLE,  OR  UPPER  THIRD  OF 

THIGH 

HV   I.OXr,  ANTFKIOR  AND  SHORT  POSTF.RIOR  FLAPS. 

Description. — Two  U-shaj)C(l  flaps  of  skin  and  muscle  are  raised,  ante- 
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riorly  and  posteriorly — the  latter  being  one-fourth  the  length  of  the  anterior 
and  a  little  narrower  at  the  base. 

Position — Landmarks. — As  in  the  above  operation. 

Incisions. — Anterior  flap — is  equal,  in  length,  to  i^  diameters  of  the 


Fig.  281.— Amputations  aboi  i    Ihigh  and  Hip-join  i  .—A,  TIhoiikIi  lower  part  of  thigh,  by  oblique 
circular  iiK-ihod  ;  H,  Disarticulation  at  hip-joinl.  by  anterior  racket. 


thigh  at  the  saw-line,  and,  in  width,  a  little  more  than  ^  circumference.  It 
begins  (on  right  side)  (with  tliigh  rotated  outward)  opposite  the  saw-line, 
at  about  the  middle  of  its  inner  aspect,  or  a  fraction  behind — passes  vertically 
down  the  inner  side  of  thigh — rounds  broadly  acrt^ss  the  anterior  surface, 
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at  a  distance  below  the  saw-line  equal  to  i^  diameters,  and  into  the  outer 
aspect — and  passes  vertically  upward  (the  thigh  now  rotated  inward)  to  a 
corresponding  point  on  the  opposite  side.  Posterior  flap — begins  and  ends 
at  the  upper  limits  of  the  anterior  flap — rounding  across  the  posterior  surface 
at  a  distance  below  the  saw-line  equal  to  a  half-diameter — the  surgeon's 
hand  passing  beneath  the  thigh.  In  the  above  calculations,  extra  length  is 
allowed,  because  of  the  extra  retraction  (Fig.  280,  C). 

Operation. — The  tissues  outlined  in  the  anterior  flap  are  now  picked  up 
by  the  surgeon's  left  hand,  and,  along  the  line  of  the  retracted  flap,  the  muscles 
are  divided  obliquely  from  without  inward  and  upward — so  beveling  the  flap 
that  its  extremity  will  consist  of  skin  and  fascia  alone.  The  muscle  tissue  will 
begin  to  enter  into  the  formation  of  the  flap  just  above  the  extremity,  and  in- 
creases in  thickness  to  the  bone — into  contact  with  which  the  incision  will  come 
at  about  one-half  to  three-fourths  the  diameter  of  the  femur  below  the  saw-line, 
at  which  level  the  whole  thickness  of  the  muscle  will  be  represented.  The 
thigh  is  then  elevated  and  the  posterior  flap  similarly  cut,  being  obliquely 
beveled  from  without  inward  and  from  below  upward,  leaving  skin  and 
fascia  at  the  lower  end  of  the  flap  and  full  thickness  of  the  muscles  at  the 
upper  end,  where  the  bone  is  reached  the  same  distance  below  the  saw-line 
as  in  the  anterior  flap.  At  the  level  at  which  the  bone  has  been  reached  in 
the  upward  cutting  of  the  flaps,  a  circular  sweep  of  the  knife  around  the 
femur  frees  the  periosteum.  The  soft  parts,  including  the  periosteum,  are 
then  freed  upward  to  just  above  the  saw-line  (which  is  everj'where  easily 
accomplished  except  at  the  linea  aspera  posteriorly)  and  the  bone  sawed. 
If  the  flaps  have  been  made  above  the  middle  of  the  thigh,  the  femoral,  pro- 
funda, descending  branches  of  the  external  circumflex,  and  muscular  branches 
will  be  cut  in  the  anterior  flap — and  branches  of  the  perforating  arteries  in 
the  posterior  flap.  If  the  flaps  have  been  made  below  the  middle  of  the 
thigh,  the  descending  branches  of  the  external  circumflex  and  muscular 
branches  will  be  cut  in  the  anterior  flap — and  the  femoral,  anastomotica 
magna,  and  branches  of  the  perforating  in  the  posterior  flap.  Suture  the 
musculo-periosteal  covering  over  the  end  of  the  bone.  Quilt  the  heavy 
muscles  of  the  flaps  in  at  least  two  tiers,  with  buried  chromic  gut  sutures. 
The  anterior  flap  will  drop  over  the  end  of  the  bone  and  be  sutured  to  the 
posterior  flap.  The  flaps  are  well  supported  by  the  pressure  of  the  dressing, 
in  which  a  posterior  splint  has  been  included — and  the  limb  placed  upon 
an  inclined  plane. 

Comment. — The  flaps  may  be  cut  by  transfixion,  after  outlining  through 
skin  and  fascia — but  less  satisfactorily. 


AMPUTATION    THROUGH    LOWER,    MIDDLE,  OR  UPPER    THIRD  OF 

THIGH 

BY  EQUAL  ANTERIOR  AND    POSTERIOR   FLAPS. 

Description. — Same  in  all  essential  respects,  except  as  to  difference  in 
length  of  flaps,  as  amputation  by  long  anterior  and  short  posterior  flaps. 

Position — Landmarks. — As  in  the  last  operation. 

Incisions. — Anterior  flap— is,  in  length,  three-fourths  the  diameter  of 
the  limb  at  the  saw-line.  Posterior  flap — is,  in  length,  one  diameter  of  the 
limb — its  greater  retraction  eventually   reducing   its  length  to  that  of  the 
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anterior  flap.     The  width  of  both  is  equivalent  to  half  the  circumference  of 
thr  litnb  at  the  saw-line  (Fig.  282,  A). 

C^peration. — As  in  the  preceding.     The  vessels  severed  are  also  the  same. 

Comment. — (1)  The  method  by  equal  flaps  is  indicated  only  where  the 


•^nm  *    at».— AMfttTATloss  ABoi  iinddlc  of  thigh,  by 

lHpi^*^JtertOf  and  |»o*ieriur  flap** ;  B,   lii-.ittuiil.iin.ii.ii  liij.-jumi,  bv  rxlcrtMl  t.tcket  method ;  C,  At 

.l^^or  tissues  are  limited.     (2)  Less  sacrifice  of  lenplh  of  limb  is  involved. 

»hcse  flaps  are  frequently  cut  by  Iranslixion,  without  even  outlining 
I  .  *M?h  ihc  intcpumenlarv  tissues  in  advance — but  such  technic  is  not  ad- 
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AHPUTATION  OF  TfflGH  JUST  BELOW  THE  TROCHANTERS 

BY  EXTERNAL  OVAL  METHOD. 

Description. — Similar  in  principle  to  disarticulation  of  the  hip-joint  by 
the  external  racket  method  (page  392) — except  that  the  vertical  incision 
begins  lower,  and  the  bone  is  divided  below  the  lesser  trochanter. 

Position. — As  in  disarticulation  of  the  hip-joint  by  the  external  racket 
method  (page  392). 

Landmarks. — Great  trochanter;  lesser  trochanter. 

Incision. — With  the  limb  adducted,  rotated  in  and  sUghtly  flexed,  the 
vertical  portion  of  the  incision  begins  over  the  prominence  of  the  great  tro- 
chanter, in  the  mid-outer  aspect  of  the  limb — passes  vertically  down  the  outer 
side  of  the  thigh  for  about  10  cm.  (4  inches) — thence  the  limbs  of  the  oval 
diverge  to  pass  over  the  anterior  and  posterior  aspects  of  the  thigh  and  meet 
in  the  center  of  its  inner  side,  at  a  point  about  5  cm.  (2  inches)  lower  than  the 
lower  end  of  the  vertical  incision.  Thus  an  inverted  Y  is  formed  upon  the 
outer  side  of  the  thigh. 

Operation. — The  skin  and  fascia  are  dissected  up  along  the  oval  portion 
of  the  incision  for  about  5  cm.  (2  inches).  The  vertical  incision  is  then 
deepened  to  the  bone.  Through  the  vertical  incision  the  shaft  is  freed  as 
extensively  as  possible.  The  muscles  are  now  circularly  di\ided  on  a  Une 
with  the  retracted  skin  and  fascia.  The  soft  parts  are  entirely  freed  from 
the  bone  up  to  the  saw  line  -providin*^  a  musculo-i)eriosteal  covering  when 
near  that  line.  The  soft  tissues  are  retracted  and  the  femur  sawed.  Ligate 
the  femoral  artery  and  vein,  profun(hi  artery  and  vein,  internal  circumflex, 
descending  (and  possibly  transverse)  l>ranch  of  external  circumflex,  comes 
nen-i  ischiadic!,  and  many  muscular  branches.  Suture  the  musculo-periosteal 
flap.  Quilt  the  muscles  with  two  tiers  of  gut  sutures,  along  both  vertical 
and  oval  portions  of  incision.  Suture  skin  in  a  horizontal  line,  forming 
externo-terminal  scar.  Include  splint  in  dressing  and  place  on  an  inchned 
plane. 

SURGICAL  ANATOMY  OF  HIP- JOINT. 

Bones. — Os  innominatum;  femur. 

Articulations  and  Ligaments.— Capsular  (with  following  auxiliary 
bands — pectineo-capsular,  ilio-trochanteric.  and  ischio-capsular);  iUo-femoral 
(also  an  au.xiliary  portion  of  capsular  ligament);  ligamentum  teres;  cotyloid; 
transverse;  and  synovial  membrane. 

Synovial  Membrane  of  Hip-joint. — Beginning  at  border  of  carti- 
laginous surface  of  head  of  femur — covers  neck  of  femur  within  joint — is 
reflected  to  inner  surface  of  capsular  ligament — covers  both  surfaces  of 
cotyloid  ligament  and  fat  at  bottom  of  acetabulum — and  is  prolonged  around 
Hgamentum  teres  to  head  of  femur. 

Muscles  of  Region  of  Hip-joint. — Mentioned  in  connection  with  the 
Thigh  (page  376). 

Muscles  in  Relation  with  Hip-joint. — .\nteriorly: — psoas  and  ihacus 
Posteriorly: — pyriformis;  gemellus  superior;  obturator  intemus;  gemellus  in- 
ferior;   obturator   externus;    quadratus    femoris.     Sup)eriorly: — straight   and 
reflected   tendons  of  rectus;  and   gluteus   minimus.     Internally: — obturator 
externus  and  pectineus. 

Bursae  in  Relation  with  Hip-joint. — Between  great  trochanter  and 
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gluteus  maximus.  Between  vastus  externus  and  gluteus  maximus.  Between 
front  of  joint,  and  psoas  and  iliacus  (often  communicating  with  joint). 

Movements  of  Hip-joint. — Flexion: — by  psoas,  iliacus,  rectus,  sar- 
torius,  pectineus,  adductor  longus,  adductor  brevis,  anterior  fibers  of  gluteus 
medius,  and  minimus.  Extension: — by  gluteus  maximus,  biceps,  semi- 
tendinosus,  semimembranosus,  gracilis.  Adduction: — by  adductor  magnus, 
longus  and  brevis,  pectineus,  gracilis.  Abduction: — by  gluteus  maximus, 
medius  and  minimus.  Inward  Rotation: — anterior  fibers  of  gluteus  medius, 
gluteus  minimus,  and  tensor  vaginai  femoris.  Outward  Rotation: — posterior 
fibers  of  gluteus  medius,  pyriformis,  obturator  externus,  obturator  internus, 
gemellus  superior  and  inferior,  quadralus  femoris,  psoas,  iliacus,  gluteus 
maximus,  adductor  magnus,  longus  and  brevis,  pectineus,  sartorius. 

Arteries  of  Region  of  Hip- joint.— (a)  From  Internal  Iliac — obturator; 
internal  pudic;  sciatic;  ilio-lumbar;  lateral  sacral;  gluteal,  (b)  From  External 
Iliac — deep  circumflex  iliac,  (c)  From  Femoral — see  Arteries  of  Thigh, 
page  376. 

Veins  of  Region  of  Hip-joint. — Superficial: — tributaries  of  internal 
saphenous.  Deep: — accompany  corresponding  arteries.  See  Veins  of  Thigh, 
page  376. 

Nerves  of  Region  of  Hip-joint.— (a)  From  Dorsal  Nerves:— lateral 
cutaneous  branch  of  last  dorsal,  (b)  From  Posterior  Divisions  of  Lumbar 
Nerves: — cutaneous  nerves  from  external  branches  oi  three  upper  posterior 
divisions,  (c)  From  Lumbar  Plexus :^ilio-hypogastric,  ilioinguinal,  genito- 
crural,  external  cutaneous,  anterior  crural,  oljturator,  accessory  obturator, 
(d)  From  Posterior  Divisions  of  the  Five  Sacral  and  First  Coccygeal  Nerves: 
— external  branches,  (e)  From  the  Sacral  Plexus: — muscular,  superior 
gluteal,  inferior  gluteal,  perforating  cutaneous,  pudic,  small  sciatic,  great 
sciatic. 

SURFACE   FORM   AND   LANDMARKS   OF   HIP-JOINT   AND   VICINITY. 

Spine  of  the  os  pubis  is  palpable,  and  is  nearly  on  a  level  with  the  upper 
border  of  the  great  trochanter — and  the  u))per  border  of  the  great  trochanter 
is  on  a  level  with  the  center  of  the  hip-joint. 

Top  of  the  great  trochanter  is  about  2  cm.  (J  inch)  below  the  level  of  the 
head  of  the  femur. 

Great  trochanter  is  from  7.5  to  to  cm.  (3  to  4  inches)  below  the  iliac 
crest,  and  a  little  in  front  of  its  center. 

Head  of  the  femur  lies  just  below  Pouparl's  ligament — and  just  external 
to  its  center. 

Nelaton's  line  runs  from  the  anterior  su])enor  iliac  spine  to  the  most 
prominent  part  of  the  tuberosity  of  the  ischium.  It  runs  through  the  center 
of  the  acetabulum  and  indicates  the  level  of  the  hip-joint. 

Bryant's  line — (with  i)atient  flat  on  back) — first  line  is  dropped  vertically 
to  the  table,  from  the  anterior  superior  iliac  spine; — second  line  passes,  in  a 
straight  direction,  in  a  line  with  the  long  axis  of  the  thigh,  from  the  top  of 
the  great  trochanter  to  meet  first  line; — third  line  runs  from  the  anterior 
superior  iliac  spine  to  the  top  of  the  great  trochanter.  On  the  damaged  or 
diseased  side,  the  second  line  will  be  shortened. 

Anterior  superior  iliac  spine  and  the  crest  of  the  ilium  are  palpable. 

Posterior  superior  iliac  spine  is  marked  by  a  depression  on  each  side  of, 
and  on  a  level  with,  the  spinous  [)rocess  of  the  second  sacral  vertebra — and 
is  just  behind  the  center  of  the  sacro-iliac  articulation. 
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The  anterior  inferior  iliac  spine  is  about  2  cm.  (J  inch)  above  the  upper 
border  of  the  acetabulum. 

Line  from  the  posterior  superior  iliac  spine  to  the  outer  part  of  the  tuber- 
osity of  the  ischium  will  cross  the  posterior  inferior  iliac  spine  nearly  5  cm. 
(2  inches)  below  the  posterior  superior  iliac  spine — and  the  ischial  spine 
about  10  cm.  (4  inches)  below  the  posterior  superior  iliac  spine. 

Tuberosities  of  the  ischia  are  palpable  on  either  side  of  the  anus,  beneath 
the  lower  border  of  the  glutei  maximi,  especially  when  the  hip  is  flexed. 
They  are  covered,  in  standing,  by  the  lower  margin  of  the  glutei  maximi — 
and,  when  sitting,  by  the  dense  skin  and  fascia  alone. 

Third  sacral  spine  is  on  a  level  with  the  lowest  Hmit  of  the  spinal  mem- 
branes and  the  cerebrospinal  fluid,  and  is  opposite  the  upper  border  of  the 
great  sacro-sciatic  notch. 

First  piece  of  the  sacrum  is  on  a  level  with  the  spine  of  the  ischium. 

Apex  of  the  coccyx  is  just  behind  the  last  piece  of  the  rectum. 

Gluteus  maximus  forms  the  rounded  outline  of  the  buttock — its  lower 
border  being  more  oblique  and  higher  than  the  fold  of  the  buttock.  A  line 
from  the  side  of  the  coccyx  to  the  lower  border  of  the  great  trochanter  corre- 
sponds with  the  lower  border  of  the  gluteus  maximus. 

Fold  of  the  buttock  is  caused  by  the  creasing  of  the  skin  in  flexion  and 
extension,  and  does  not  corresjjond  with  the  lower  margin  of  the  gluteus 
maximus  but  is  lower  and  less  oblicjue. 

The  antero-internal  margin  of  the  acetabulum  is  about  5  cm.  (2  inches) 
external  to  the  pul)ic  spine. 

Edge  of  the  great  sacro-scialic  ligament  can  be  felt  by  pressing  deeply 
under  the  lower  edge  of  tlie  gluteus  maximus. 

Femoral  artery  is  separated  from  the  cajjsule  of  the  hip-joint  by  the  psoas 
magnus,  upon  which  it  re^ts. 

For  the  landmarks  of  the  gluteal,  sciatic,  and  pudic  arteries,  see  under 
the  Ligations  of  those  arteries  (pages  89,  86,  and  88). 

Ossification  in  the  head  of  the  femur  begins  at  the  end  of  the  first  year, 
uniting  with  the  shaft  at  the  eighteenth  year; — that  in  the  great  trochanter 
begins  in  the  fourth  year,  and  that  in  the  lesser  trochanter  at  the  thirteenth 
to  fourteenth  year,  uniting,  in  l)oth  cases.  a!)out  the  eighteenth  year.  The 
epiphyseal  line  of  the  head  of  the  femur  is  entirely  within  the  capsular  ligament. 


GENERAL    SURGICAL    CONSIDERATIONS    IN    DISARTICULATION    AT 

THE  HIP- JOINT. 

The  question  of  control  of  hemorrhage  is  the  most  serious  problem  in 
hip-joint  disarticulations. 

The  methods  of  hemorrhage-control  are  the  following; — Wyeth's  mattress- 
needles  and  tourniquet;  elastic  tourniquet;  j)reliminar}^  ligation  of  femoral; 
Senn's  method;  ligation  of  femoral  during  amputation;  digital  compression 
of  the  femoral,  or  of  the  external  iliac,  above  the  amputation-site;  digital 
compression  of  the  femoral  in  the  flap,  as  cut ;  stout  needle  beneath  the  femoral 
vessels,  with  rul)ber  tubing  wound  in  figure-of-eight  fashion  over  it  (Tren- 
delenburg's method).  The  first  three  of  the  above  methods  are  the  best. 
Such  methods  as  pressure  of  the  abdominal  aorta,  either  extra-  or  intra- 
abdominally,  or  through  the  rectum,  are  now  not  usually  resorted  to. 

Only  some  form  of  circularly  surrounding  tourniquet  controls  hemorrhage 
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ftorr*  branches  of  the  internal  iliac,  as  well  as  from  the  femoral.  When 
hetn-orrhage  is  once  controlled,  any  form  of  disarticulation  may  he  adopted, 
.^ianner  of  applying  Wyelb's  maltrcss-needtes  and  tourniquet;— Two 
steeJ-  needles  from  ^  to  5  mm.  {f^  to  y^^  inch)  in  diameter  and  25.5  cm.  {10 
inclx^)  in  length  are  inserted  and  capped  with  corks  (to  prevent  their  points 
(rorrm  injuring  operator  and  assi^jtants).  The  outer  needle  enters  the  tissues 
i*f  tl^e  outer  aspect  of  the  thigh  6  mm.  {\  inch)  below  and  just  to  the  inner 
Mde  of  the  anterior  superior  iliac  spine— traverses  the  supertlcial  muscles 
and  fasda  upon  the  outer  side  of  the  hip,  and  emerges  on  a  level  with,  and 
abcMJt  7.5  cm.  (3  inches)  exiernal  lo,  the  entrance.  The  inner  needle  enters 
the  tissues  of  the  inner  as|>ect  of  the  thigh  internal  to  the  saphenous  opening, 
and  cibout  1.3  cm,  (i  inch)  Lelow  the  crotch — traverses  the  adductors^and 
emerges  2.5  cm.  (i  inch)  below  the  tuberosity  of  the  ischium.  White  nibljer 
lubing,  about  7  mm.  (^  inch)  in  diameter,  is  wound  lightly  four  or  five  limes 
around  the  thigh  above  the  fixation -needles,  and  clamped.  This  rubber 
barrel  compresses  the  common  femoral  against  the  rim  of  the  pelvis,  anteriorly 
— araci  ihe  gluteal,  sciatic,  and  internal  pudic  against  the  margin  of  the  great 
sacro-sciatic  notch,  posteriorly  (Fig.  209,  left  hip). 

Planner  of  applying  the  ordinary  rubber  tourniquet  (Jordan  Lloyd's 
metHod) — First  elevate  the  limb  to  a  vertical  pmisition,  ;ind  hnlrl  thus  for  a 
few  minutes,  further  aiding  the  emplying  of  blood  from  the  limb  by  down- 
ward massage.  A  strip  of  sterilized  roller  bandiige  is  hiU\  down  the  outer, 
and  one  down  the  inner  aspect  of  the  thigh.  A  sterilized  pad  is  placed  over 
the  external  iliac  artery.  Rubl>er  tubing,  about  1.8  m.  (6  feet)  long,  is 
pass«d  around  the  thigh  in  several  tight  turns,  over  the  pad  and  pieces  of 
roller  bandage.  The  center  of  these  turns  is  pbced  between  the  tuberosity 
of  the  ischium  and  the  anus  (of  the  operated  side) — the  tubing  being  brought 
up  so  as  to  pass  over  the  center  of  the  iliiic  crest.  The  Ivvtv  ends  of  the  tubing 
are  finally  gras{)ed  firmly  in  either  hand  and  lightly  drawn  u[)ward  [ind 
forw'arcj  and  made  to  cross  each  other  alx>ve  the  center  of  the  Hiac  crest. 
-^t  tUe  point  of  crossing,  an  assistant,  with  the  t>ack  nf  the  hiind  (the  right 
hand  for  the  left  side,  and  vice  versa)  to  the  patient's  body,  grasps  and  holds 
the  crossed  rubljer  band.  Or  the  two  ends  may  be  carried  around  the  trunk, 
"^•Jght  back  again,  and  make  a  second  similar  traversing  as  the  first  spica 
~tne  two  ends  Ix'ing  then  tied,  or  clamped,  alxive  the  center  of  the  iliac 
^"^^^  (of  the  same  or  opposite  side).  The  two  roller  liandages  forming  the 
***^  loops  are  now  drawn  upward  to  hold  the  tourniquet  in  place  and  lift  it 
•art  Her  from  the  tield  of  operation — one  coming  up  from  in  front  of  the  anterior 
^•^P^rior  iliac  spine,  and  the  other  from  opposite  the  ischial  tuberosity.  The 
j^^^'^ior  part  of  the  tourniquet,  running  above  and  parallel  with  Poupart's 
*'8*t»ient,  compresses  the  extcnial  iliac  under  the  pad — the  posterior  pari, 
^"^'^•ng  across  the  great  sacro-sciatic  notch,  compresses  ihe  gluteal,  sciatic, 
^'^^    internal  pudic  (Tig.  209,  right  hip). 

^■anner  of  preliminar>'  ligation  of  femoral;— see  under  Ligations,  page 
^nd  Figs.  20Q  vieft  thigh)  and  38. 

^^'unner  of  applying  Senn's  method  of  hemorrhage-control  in  disarticula- 

ai  the  hip-joint — A  straight  inci.iion  of  about  20  cm.  (8  inches)  is  mnde 

the  central  aspect  of  the  great  trochanter,  in  the  long  axis  of  the  limb, 

Commencing  about  7.5  cm.  (3  inches)  above  the  superior  border  of  the 

•*  inichanler.     .*\s  soon  as  the  femur  has  been  exposed  and  the  head  of 

^H^nc  disiirticulatcd,  a  pair  of  hemostatic  forceps  is  introduced  closed 

ihe  femur,  and  on  a  level  which  would  correspond  with  thai  of  the 

'  -n  in  normal  position  (that  is,  prior  to  dtsartituKilion) — 


390  AMPUTATIONS. 

and  is  pushed  inward  and  downward  below  the  ramus  of  the  ischium  and 
just  iHisterior  to  the  adductor  muscles — until  felt  through  the  skin  on  the 
inner  aspect  of  the  thigh,  when  an  incision  is  made  over  its  tip  and  the  instru- 
ment pressed  on  through.  By  opening  the  blades,  the  tunnel  through  the 
soft  parts  is  enlarged — and  the  forceps  are  then  made  to  seize  a  piece  of 
rubber  tubing  at  its  center  and  draw  the  doubled  portion  backward  through 
the  wound  at  the  outer  asjx^ct  of  the  thigh,  leaving  the  free  ends  protruding 
through  the  inner  ojwning.  The  i>ortion  of  the  tube  grasped  by  forceps  is 
then  cut  in  two.  The  limb  is  now  held  elevated  a  few  moments,  during 
which  the  return  of  bUxxl  to  the  trunk  is  further  aided  by  downward  massage. 
The  anterior  half  of  the  iul)0  is  then  carrietl  firmly  around  the  anterior  portion 
of  the  soft  parts  and  titnl  or  chim|Kxi — ami  the  jx)sterior  around  the  posterior 
|xmion,  and  similarly  tieil  or  damjKxl — thus  controlling  all  circulation  prox- 
imal to  the  tubing — the  tubing  l)eing  prevented  from  shpping  by  the  tun- 
neUng  of  the  soft  pans.     The  ojXTaiion  is  then  completed. 

Where  the  dis;irticulaiion  has  l>een  done  by  a  method  allowing  of  free 
ex|xv?ure  of  the  femur  in  atlvance  of  tlisarticulation.  the  shaft  can  be  largely 
freevl  subjvriostoally — with  the  result  that  a  sufficient  growth  of  bone  usually 
txvurs  to  enable  the  stump  to  Ix^  freely  nioveil  in  all  directions. 

Tem|x>rary  drainage  is  indicate\l  — and  should  be  f)R>vided  through  an 
oixMiing  made  {x^steriorly.  if  no  deix^ndent  ojx^ning  exist  as  a  result  of  the 
ojxTation. 

SutuR^  are  left  in  an  extra  lor.ijth  of  time — and  the  flaps  are  subsequently 
lem{x>rarily  sup|x>ne>l  by  sirappini:. 

The  stump  should  Ix^  rather  firmly  bandaged  and  supported  upon  a 
pillow. 


DISARTICULAnON  AT  HIP-TOINT.  IN  GENERAL. 

Best  Methods.  -\Vve:hs  Me:h»xi.  Exterr.a!  Racket  Method,  .interior 
Racket  Mo:hvxi. 

Other  Methods.-  Fun.  eau\  Jv  ri'.ar.s  Me:'n<>i  external  \-ertical  incision, 
wiih  c:rcu-ar  viiv^iv^r.  vM"  rv.u-v'es  .  Lv^t.c  A:v:er!v^r  and  Shon  P»>?«erior  Flaps. 
Kou^'-l  Ar.ier.or  ar.:  rv--:er:.  r  Fla:  <  F^v:- '-  Ur.eral  Flips.  Antero-intemal 
ar.vi  l\>s:or.^  ox:e— .-.'.  F'.,.:^-  M.V.ir.e:  C Tv  u'.ir  Methvxi.  Single  Internal 
F*a:>.  F-rr-...rKh>  Me:~.v.  v!rv;:'..ir  r.:\>:.~.  ^:  rr.uscles  and  bone,  with 
disseciior.  lu:  of  :ho  Ix  r.e  :hr.^ucr.  ar.  e\:crr..il  vertu";*!  incisionV 


DIS.\RTTCUL.\TION  AT  HIP-IOINT 

Description.  -IF-.  :.c  .     '~  .  t-:  r.^-  —..ice  Vv  n>e.2r.f  v-<  rubber- tubing 
tr^^-  :  ::-;:-  :  :^c  :  vc :  . :    >     ." ::  :~  :^c  r^e^lvis,  ^Sc^ve  rw»  brs^  pins 

:-:r:c_rr:    -  :.  >.x\  ..    -  .      ;*    ..  .  r..    .-   rr-    r.  .s  n^i.ie  irocad  the  thigh, 
f.-r.-iT^i-i  :v  :.   .;-.  :,     i\:;-  .  -         ..--.    .  -x.ir:.v--:'«i::v>ir.  4:  the  hip^ joint 

Position.  -?..:  :-:  -...  -;      -                ,  -.     •  ::.'r.t-  ur-tf.  ibe  s^acnim  rests 

wTK-".  :.-.r  r  r-ir    '   :-.  ^r  -    .   "    -    •;     "       ." '.  kit-:  fr.-a  s£pc«ng  from 

uiivc  'r     Se  -::  -.-1         'f  >.  -r:    -  c;-;-.      -:.-.->  utvc.  the  cater  side 

oi  S::-~  :r-.j'-    .  :~     ^-  -  -    -;      -  -~  i    "  *    rt   ::v-  -.•^eir.Twrswieof  the 

lei:  l:~r.     Ar.  i-^  ^■--:   -  ..-  ..  •  .  -■.  "    ..  ..".■^  :^i  .  TT.r  rooVvtrsa:  oinertfae 
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Ujt>l^     Another  assistant  steadies  the  pelvis  and  guards  the  method  of  hemor- 

dTontrol  of  Hemorrhage* — Special  pins  are  introduced  in  the  manner 
'des<r*ibed  under  General  Surgical  Considerations  (page  389).     Previous  to 


tU^ 


..— AilPtTATlONS  THROLOii  Thioh  AND  AT  Hif-joiNT  :— A.  Through  lower  part  of  Ibigb,  by 
inodifted  circubr,   B,  UisarliLuhiliuii  ul  hip-jotiil.  by  \V)elh's  melbud. 

application  of  tlie  pins,  the  limb  sh<juld  be  constricted  by  an  Esraarch 
***^*ct  bandatje,  from  the  toes  to  the  hip  joint— unless  contraindicated, 
ij-%4ldmarks. — Great  trochanter;  points  for  the  passage  of  the  pins  (page 

"•.—A  circular  incision  is  made  around  the  thigh  about  15.3  cm. 
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r^^*trr;t:-.:i.  — T-T    ..-.-     :     -r   >  :>    -    .-  rlirs-i   r-^^-r  :be  external 

-.  -^  ..:. .^       .._..__... _    .  ^    _  ^.    >  ;^^  -jy;.  izr-nirc.  —temal. 

i.'-.  :•  -  -.'■.'  \-tr'-       "'.  "  z'.      Ht~   "'.^zt  -r  :  .c.'Z'.ue'i -T  ill  crdinaiT 

't"A..\.'jz,.     ?.--•    -   -.f    -   •      :_— ri  :     "r     T-'s::?  fSic  :o  expose 

*-'*  :''■:  :■  .  ■  .7.  -  •  -  ^  '-  .  :  '-.r  :_:  r  >  :-_:  :br  T<-hi>  rrsss  upon 
•-.*  -  ,^  --r  -.  >  -  .  -7  -  :-  ::  r  :  r-e  -i— ir-f  "."— r  5?  j.c<zucted. 
rv.-  -  .         ;-.      ■  ,      .-        --  r:      -.rjr  -  _- :  2-- <i.-:5  fCasd  as  in  ihe 

O'-iiT-,:  -,:'  H*=:'rrhi£*.-r  -rr  r--.:  r  :  :r.e  ^rc-HcadoD of  ihe 
-.->'  .'■  ..  •  -7  ':'-'-.  -.-1  -.  .  -r  :ir_-.  '^  7oi:e  ;So-  Also  see 
':'■ —      .'.--•-      -:      -r^:.  -.  :  r  rtfcr^r.c*  to  ibe  Esmaidi 
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Incision. — The  queue  begins  about  5  cm.  (2  inches)  above  the  upper 
border  of  the  great  trochanter — passes  vertically  down  the  limb,  along  the 
posterior  border  of  the  great  trochanter,  for  about  17  cm.  (7  inches) — the 
two  limbs  of  the  racket  here  diverge  to  encircle  anteriorly  and  posteriorly, 
meeting  upon  the  center  of  the  inner  aspect  of  the  thigh,  about  5  cm.  (2  inches) 
lower  down  than  the  termination  of  the  vertical  portion  of  the  incision — 
forming  an  inverted  Y  on  the  outer  aspect  of  the  thigh.  The  limb  is  rotated 
as  the  incision  is  made  (Fig.  282,  B). 

Operation. — These  incisions  pass,  at  first,  through  skin  and  fascia  only. 
The  skin  and  fascia  of  the  oval  portion  of  the  incision  are  then  dissected  up 
for  about  5  cm.  (2  inches).  The  vertical  portion  of  the  incision  is  now  deep- 
ened to  the  bone — with  the  limb  in  the  original  position.  The  anterior, 
superior,  and  posterior  borders  of  the  great  trochanter  are  cleared  of  muscles 
in  the  order  named — as  subperiosteally  as  circumstances  allow.  The  shaft 
of  the  femur  is  cleared,  as  far  as  possible,  to  the  extent  of  the  vertical  incision. 
Adduct  the  Hmb  strongly  and  divide  the  superior  and  posterior  parts  of  the 
capsule  transversely — tlex  the  limb  and  divide  the  anterior  part  of  the  capsule 
— rotate  outward  and  cut  the  round  ligament — and  then  disarticulate.  Having 
ascertained  that  the  tourniquet  is  compressing  the  parts  well,  after  the  dis- 
articulation of  the  head  of  the  femur,  the  muscles  are  circularly  divided  on 
a  level  with  the  retracted  skin  and  fascia  of  the  oval  incision.  The  important 
vessels  are  at  once  ligated — consisting  of  the  femoral  and  profunda  arteries 
and  veins,  the  internal  circumflex  (and  possibly  the  transverse  branch  of  the 
external  circumflex),  comes  nervi  ischiadici,  and  muscular  branches.  The 
muscles  are  quilted  in  two  or  three  tiers,  with  buried  chromic  gut  sutures, 
along  both  the  vertical  and  oval  portions  of  the  wound.  The  suture-line  of 
the  skin  margins  will  be  termino-external,  in  one  straight  line. 

Comment. — The  approach  to  the  bone  is  through  a  region  less  vascular 
than  by  the  anterior  racket  method.  The  hip- joint  can  be  preliminarily 
examined,  in  case  disarticulation  prove  unnecessary.  Disarticulation  can 
be  effected  before  severing  the  vessels.  The  subperiosteal  method  can  be 
more  easily  carried  out  than  by  an  anterior  approach.  The  branches  of  the 
internal  pudic  are  comparatively  little  involved — ^there  is  a  low  transverse 
division  of  the  muscles — and  good  drainage  is  secured.  The  method  is 
probably  better  than  disarticulation  by  the  anterior  racket  method. 


DISARTICULATION  AT  HIP- JOINT 

BY  ANTERIOR  RACKET  METHOD. 

Description. — The  queue  of  the  racket,  or  oval,  is  placed  anteriorly — 
the  limbs  of  the  oval  encircling  the  external,  internal,  and  posterior  surfaces. 
No  tourniquet  is  used.  The  femoral  is  ligated  during  operation,  and  the 
remaining  vessels  as  encountered. 

Control  of  Hemorrhage. — Utilizing  the  queue  of  the  incision,  the  common 
femoral  artery  and  vein  are  ex[)Osed  and  ligated— during  the  progress  of 
the  operation.     Other  vessels  are  secured  as  exposed. 

Position. — Patient  supine — otherwise  as  in  the  external  racket  method 
(page  392). 

Landmarks. — Center  of  Poupart's  ligament;  course  of  femoral  artery. 

Incision. — The  queue  begins  at  the  center  of  Poupart's  ligament- 
passes  down  along  the  femoral  artery  for  about  7.5  cm.  (3  inches) — thence 
curves  inward  and  crosses  the  inner  aspect  of  the  thigh  about  10  cm.  (4  inches) 
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below  the  genito-cniral  fold — continues  across  the  posterior  aspect  of  the 
thigh — crosses  the  outer  side  of  the  limb  a  short  distance  below  the  base  of 
the  great  trochanter — and  thence  ascends  upward  and  inward  obliquely 
across  the  anterior  aspect  to  join  the  vertical  incision  about  5  cm.  (2  inches) 
below  its  commencement  at  Poupart's  ligament  (Fig.  281,  B). 

Operation. — This  incision  passes  well  through  skin  and  fascia  only, 
which  are  allowed  to  fully  retract — and  is  made  with  several  sweeps  of  the 
knife,  while  the  limb  is  manipulated  as  indicated.  Through  the  vertical 
portion  of  the  racket  incision,  the  common  femoral  artery  and  vein  are  early 
exposed  and  each  ligated  in  two  places  and  severed  between  the  ligatures. 
The  skin  and  fascia  are  fully  freed  around  the  entire  incision,  without  any 
special  dissection.  The  muscles  on  the  outer  side  (sartorius,  rectus,  tensor 
vaginae  femoris)  are  divided  and  the  external  circumflex  artery  doubly  ligated 
and  severed.  Passing  backward,  rotate  the  thigh  inward  and  cut  the  insertion 
of  the  gluteus  maximus.  Passing  forward,  rotate  the  thigh  outward  and 
cut  the  psoas — and  retract  the  parts  and  doubly  ligate  and  divide  the  internal 
circumflex  artery.  Divide  the  muscles  of  the  internal  flap  on  a  level  with 
the  retracted  skin  (pectineus,  gracilis,  and  adductors),  Hgating  the  muscular 
branches.  Adduct  and  rotate  the  thigh  inward — severing  the  muscles  attached 
to  the  great  trochanter.  Abduct  and  rotate  the  thigh  outward — cut  the 
capsule  transversely — disarticulate — sever  the  round  ligament — and  the 
obturator  externus  tendon,  if  still  undivided.  The  head  of  the  bone  is  now 
drawn  forward  and  outward — a  long  knife  is  carried  behind  the  bone,  passing 
downward  and  backward  and  dividing  the  remaining  parts  at  the  posterior 
aspect,  on  a  level  with  the  retracted  skin  (hamstrings,  parts  of  the  adductors 
and  sciatic  nerve) — Hgating  the  perforating  and  muscular  branches.  The 
muscles  are  quilted  in  two  or  three  tiers — after  having  severed  all  tags  of 
tissue  and  instituted  drainage.  The  margins  of  skin  are  sutured  in  a  single 
vertical  line.     The  stump  is  dressed  as  in  the  preceding  operations. 

Comment. — While  possessing  many  good  points  in  common  with  the 
method  by  external  racket  incision,  the  anterior  racket  method  possesses  the 
further  advantage  that  the  hip-joint  is  more  easily  and  directly  reached,  and 
disarticulation  more  readily  accomi)lished.  No  special  form  of  tourniquet 
control  is  necessary.  There  is,  however,  not  so  good  an  opportunity  afforded 
for  a  preliminary  examination  of  the  hip-joint,  with  possible  excision  sub- 
stituted for  amputation.  The  operation  is  longer,  owing  to  the  slower  hemor- 
rhage-control. 


OSTEOPLASTIC  AMPUTATIONS. 

Description. — An  osteoplastic  operation,  in  general,  consists  in  the 
appro.ximation  of  fresh  sections  of  l)one  to  each  other,  for  the  purpose  of 
bringing  about  union  between  their  opposed  surfaces.  In  an  osteoplastic 
amputation,  some  portion  of  a  distal  bone  is  raised  in  the  form  of  an  osseo- 
periosteal  flap,  adherent  to  its  neighboring  soft  parts,  and  applied  to  the 
sawed  aspect  of  the  proximal  bone.  In  performing  osteoplastic  amputations 
a  special  saw  should  be  provided — a  bow-saw  with  a  scroll-blade  of  strong, 
narrow,  thin  metal,  which  can  be  turned  in  any  direction  while  in  the  act  of 
making  bone-sections,  such  as  the  Helferich  pattern  of  saw.  (A  saw  for 
osteoplastic  work  is  now  on  trial  which  is,  practically,  a  Gigli  saw  held  in 
a  bow-handle.)  The  freshened  surfaces  of  bone  are  variously  held  in  contact 
— the  edges  of  the  surrounding  periosteum  may  be  sutured  together — the 
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&one-surfaces  may  be  wired,  pegged,  or  nailed— or  the  bone  aspects  may  be 


^•K^R.  384  and  iS^. — Bibr's  Osteoplastic  Ampitatios  ok  thp.  I.rg:— A,  Showinji  manner  of 
IroifianjK  «Mic»»eo-p«nosleal  flap  trorn  libia  ;  B,  Showing  bouf-llap  hiouRlil  over  sawed  cutis  o!  tibia  atiii 
f  HlMii^.  a.nd  Us  pcTJoslcal  marKinH  i^utured  lo  the  tnargins  of  |}i.'riust«un>  aruund  libia  and  fibula.     Tbc 

^'*'*^*~tX-< iostcal  flap  li  here  shown  scr>aratcd  frum   iu  sod  parts,  to  which  il  should  be  adherent. 

tMo«Jif|«^  from  Bier.) 

"^W   in  apposition  (especially  where  ihere  is  no  strong  counter-pull)  by  the 
supple  suturing  t>f  the  surrounding  soft  parts  together. 


.  «*6  aiHl  7S7.-Saiiakkjrfp's  Ostkoplastic  Amputation  THRovfiii  tiir  Tmigii  :— A,  Show- 
ciiittis  throii|{h  fcjuur,  and  in  raising  an  os»eo-periosteal  llap  trom  tibia.;  B.  Showiti^ 
of  buny  part*  aUcr  amputaliuti.    (Modtlicd  from  Sabaiicjeff.) 


Siects  of  the  Osteoplastic  Method  of  Amputation.— (i)   Closure 
*ction  of  the  medullary  canal  ;^(2)  Securing  of  a  solid  end  of  bone 
•ssure— broughi  about  by  the  rounding  off  of  the  section  of  bone 


396  AMPUTATIONS. 

whose  surface  becomes  united  with  the  end  of  the  main  bone; — (3)  Avoidance 
of  adhesions  between  sawed  bone  and  soft  coverings — and,  by  retaining  the 
mobility  of  these  parts,  thereby  lessening  the  chance  of  neuralgia  and  ulcera- 
tion in  the  stump. 

Application  of  the  Osteoplastic  Method  of  Amputation.— Up  to  the 
present  time,  the  chief  sites  at  which  this  method  of  amputation  has  been 
used  have  been  in  the  lower  extremity — that  is,  where  pressure-bearing 
stumps  are  sought.  The  following  are  examples  of  the  osteoplasftic  method 
of  amputation; — Pirogoff's  osteoplastic  amputation  of  the  foot  (page  361) — 
Lister's  modification  of  Garden's  transcondyloid  amputation  of  the  thigh 
(page  379) — Gritti-Stokes's  supra  condyloid  amputation  of  the  thigh  (page 
380) — Sabanejeff's   amputation  of   the   thigh  (Figs.    286   and    287) — Bier's 

jimr»iifQtir»n   r»f  thf  l*»or  ^Fior<5     oRa   nnH    oRr\ 


GENERAL  CONSIDERATIONS. 

Definitions. — Excision  signifies  a  cutting-out.  By  Excision  of  Joints, 
is  meant  the  removal  of  the  articular  ends  (including  cartilage  and  synovial 
membrane)  of  the  bones  entering  into  the  formation  of  the  joint,  with  a 
minimum  injury  to  the  neighboring  parts.  The  articular  extremities  of  the 
proximal  and  distal  bones  are  removed,  except  in  the  cases  of  the  shoulder- 
and  hip- joints,  where  the  articular  ends  of  the  humerus  and  femur,  respec- 
tively, are  alone  removed,  the  articular  cavities  of  the  scapula  and  os  in- 
nominatum  being  gouged  or  scraped.  In  Excision  of  Bones,  the  removal  of 
a  bone  is  signified,  with  minimum  injury  to  neighboring  structures.  In  the 
Total  Excision  of  a  bone,  the  entire  bone  is  removed,  including  its  articular 
ends.  In  the  Partial  Excision  of  a  bone,  a  part,  only,  of  the  bone  is  removed. 
By  Resection,  is  meant  the  removal  of  the  entire  thickness  of  a  bone  (thus,  a 
joint  is  said  to  be  excised  by  the  resection  of  the  ends  of  its  constituent  bones) 
— but  the  terms  excision  and  resection  are  generally  used  synonymously. 
Osteoplastic  Resection  signifies  the  temporary  removal  of  a  bone,  or  part 
of  a  bone,  covered  by  its  S(^ft  parts  still  attached,  for  the  purpose  of  exposing 
more  deeply  seated  structures — the  culaneo-muscular-osseous  flap  being  re- 
placed later. 

Object  of  Excisions. — By  the  operation  of  Excision,  in  the  case  of  the 
extremities,  limbs  are  often  now  saved  in  a  state  of  usefulness  which  formerly 
were  entirely  lost  by  amputation — thus  marking  one  of  the  greatest  advances 
of  modem  conservative  surgery. 

General  Features  of  Excisions.— (i)  Total  removal  of  all  diseased 
tissue.  (2)  Preservation  of  a  useful  limb.  The  excessive  removal  of  bone, 
or  faulty  repair  of  a  wound,  or  improper  after-treatment  may  result  in  a  flail 
limb.  A  movable  joint  is  to  be  expected  everywhere,  except  in  the  case  of 
the  knee,  where  ankylosis  is  sought.  (3)  The  removal  of  bare  bone,  free 
of  its  periosteum — with  minimum  disturl)ance  to  surrounding  soft  parts 
and  neighboring  bony  parts.  (4)  Division  of  bones  in  such  a  manner,  and 
at  such  an  angle  and  height,  as  to  place  them  in  a  position  favorable  to  the 
formation  of  a  new  joint — or  favorable  to  ankylosis  in  the  most  desirable 
position.  The  operation  is  rarely  undertaken  in  the  very  young  or  in  the 
very  old. 

Indications  for  Excision. — Joint  rliscase  (generally  tuberculosis);  dis- 
ease of  shaft  or  articular  ends  of  bones;  extensive  injury  to  bone  or  joint; 
unreduced  dislocation;  ankylosis;  deformity;  comi)ound  dislocation  or  frac- 
ture; fracture-dislocation;  ununited  fracture. 

Preparation. — Locally,  the  part  should  be  j^repared  as  for  any  extensive 
operation — the  part  should  be  shaved,  and  sh(uil(l  come  upon  the  tal)le  in 
an  aseptic  dressing.  Constitutionally,  the  patient  should  be  gotten  into  a 
condition  to  stand  a  long  operation — and,  subsequently,  to  meet  the  demands 
of  a  prolonged   convalescence.     Previous   to   the  operation,   an   apparatus 
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should  be  provided  suitable  for  the  double  purpose  of  retaining  the  part 
immovable,  and,  when  desired,  of  enabling  passive  movement  to  be  accom- 
plished. In  no  other  class  of  operations  does  the  final  result  so  largely  depend 
upon  the  mechanical  contrivance  in  which  the  part  is  to  be  subsequently  held 
and  passively  exercised. 

Instnunents. — Scalpels,  light  and  heavy;  bistouries,  sharp  and  blunt; 
excision-knives  (strong  instruments,  with  good  grasping  handles  and  stout 
blades);  scissors,  straight  and  curved,  sharp  and  blunt;  saws,  large  and  small, 
solid-bladed  and  open-bladed,  broad  and  narrow,  especially  saws  with  ad- 
justable and  revolvable  blades,  chain  and  Gigli  saws,  key-hole  saw,  Adam's 
pattern,  Hey's  pattern;  forceps,  dissecting,  toothed,  and  artery-clamp;  bone- 
holding  forceps,  of  various  sizes  and  curves;  periosteal  elevators,  an  especially 
large  variety  of  straight,  curved  and  angular,  light  and  heavy;  rugines  and 
raspatories;  retractors,  angular  and  curved,  toothed  and  smooth;  spatula*, 
metal  or  ivory;  directors,  ordinary  grooved  and  saw-directors;  probes;  chisels, 
narrow  and  broad,  straight  and  cur\ed;  osteotomes,  various;  bone-gouges 
and  curettes,  of  various  shapes  and  sizes;  drills;  flushing-gouge;  pins,  pegs, 
and  needles;  wire;  suture  and  ligature  material  of  silk,  gut,  chromic  gut, 
silkworm-gut,  and  wire;  needles;  needle- holders;  Esmarch  rubber  bandage 
and  tourniquet.  -  - 

Varieties  of  Excision. — A  joint  or  a  bone  may  be  excised  by  either 
the  subperiosteal  or  the  open  method. 


EXaSION  BY  THE  SUBPERIOSTEAL  METHOD. 

Description. — In  this  method  it  is  sought  to  preserve  the  entire  periosteum 
— from  the  site  at  which  it  is  first  reached  in  the  operation — on  upward  or 
downward  to  the  opjwsite  limit  of  the  wound.  In  the  case  of  e.xcising  a 
joint,  no  f)eriosteum  covers  the  articular  ends  of  the  bones — the  periosteum 
becoming  merged  into  the  fibrous  tissue  of  the  capsular  ligament — and  here 
a  periosteo-ca))sular  covering  is  separated  continuously.  The  advantages 
of  the  subperiosteal  method  are:-  (a)  Production  of  new  bone  from  the 
preserved  periosteum;  (b)  Preservation  of  the  capsule  of  the  joint,  with  the 
ligaments  attached  to  it — and  hence  a  stronger  and  more  useful  joint;  (c) 
Preservation  of  the  attachment  of  tendons  to  neighboring  periosteum — and 
hence  additional  strength  and  movement;  (d)  Less  hemorrhage,  and  less 
damage  to  surrounding  tissues,  as,  when  the  bone  is  once  reached,  the  opera- 
tion is  henceforth  conducted  in  a  comparatively  safe  area,  between  bone  and 
periosteum  (or  l^etween  bone  and  j)eriosteo-capsular  covering);  (e)  The 
neighboring  intermuscular  j)lanes  (except  to  reach  the  bone)  are  not  opened 
ujj — the  o[)eration-site  being  circumscribed  by  the  periosteal  or  capsulo- 
periosteal  sheath  raised.  The  disadvantages  of  the  subperiosteal  method 
are  the  following: — (a)  P()ssil)ility  of  retaining  diseased  periosteum;  (b) 
Difiiculty  of  the  operation,  and  the  likelihood  of  detaching  the  periosteum 
in  shreds;  fc)  Time  necessary  for  its  jierformance.  To  summarize — the 
subperiosteal  method  is  excellent  in  theory,  but  is  often  difficult,  and  some- 
times contraindicated.  in  practice.  The  subperiosteal  method  should  be 
adopted  whenever  possible — ^and  carried  out  as  far  as  possible — where  the 
periosteum  is  healthy.  .Always  aim  for  the  subperiosteal  method,  where  the 
j)eriosleum  i-^  healthy  and  there  is  no  contraindication — and,  if  only  partly 
successful,  less  damage  will  have  been  done  to  the  neighboring  tissues,  and 
the   result   will   be   more   satisfactory,  than   if  the  oj)en    method  had  been 
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undertaken  from  the  start.  As  a  result  of  a  successful  subperiosteal  excision, 
bone  is  reproduced,  refilling  the  periosteal  cavity  to  a  greater  or  lesser  extent, 
and  assuming  a  form  largely  determined  by  the  limiting  periosteum — being 
poured  out,  so  to  speak,  into  a  mould  of  periosteum  or  capsulo-periosteum. 
Sometimes  no  new  bone  forms — sometimes  an  excess.  Some  reabsorption 
of  the  new  bone  occurs.  Exceptionally,  reproduction  of  shafts  and  joint 
surfaces  of  bones  is  remarkable — and  the  functioning  almost  normal.  As 
to  the  peculiarities  of  the  periosteum, — in  the  young,  it  is  thick  and  easily 
detachable  (and  also  more  valuable)  ;^in  the  old  (and  in  cadavera)  it  is 
thinner  and  more  adherent; — in  chronic  inflammation,  it  is  easily  detachable 
(but  often  less  valuable  here). 

Preparation. — Given  under  General  Considerations. 

Position. — Patient's  limb  is  placed  in  such  a  position  as  to  be  most 
accessible  to  the  surgeon,  and,  at  the  same  time,  most  relax  the  overlying 
parts.  Surgeon  stands  in  the  same  general  relation  to  the  limb  as  in  ampu- 
tating— to  the  outer  side  of  right  and  inner  side  of  left  limbs.  Assistant  .so 
stands  as  to  steady  the  i)art  or  retract  the  lij)s  of  the  wound.  Special  positions 
will  be  mentioned  unclcr  special  oj^erations. 

Landmarks. — Will  be  mentioned  under  each  operation. 

Preliminary  Control  of  Hemorrhage.— While  the  same  need  for  the 
control  of  hemorrhage  does  not  exist  as  in  the  case  of  amj)Utations,  as  no 
important  vessels  are  ordinarily  cut,  yet,  to  avoid  what  hemorrhage  would 
otherwi.se  occur,  and  for  the  sake  of  having  a  dean,  dry  field,  it  is  best  to 
apply  a  rubber  constrictor  above  the  site  of  operation.  If  its  application  be 
preceded  by  elevation  and  proximal  massage  of  the  limb,  less  regurgitant 
bleeding  will  occur.  Though  oozing  may  be  greater  after  the  removal  of 
an  Esmarch  than  might  be  the  case  had  it  not  l)een  used,  yet  the  advantages 
more  than  conterbalance  the  disadvantages.  The  constrictor  should  always 
be  removed  before  suturing  the  wound,  that  all  vessels  which  still  bleed  may 
be  taken  up. 

Incision. — An  incision  should  be  chosen  which  is  simple — which  passes 
to  the  joint  or  bone.  In-  the  most  direct  and  safest  route — which  will  do  the 
minimum  injury  to  the  neighboring  structures  on  its  way  to  the  site — which 
will  fall  in  with  the  intermuscular  planes -and,  if  possible,  with  the  cleavage 
line  of  the  skin.  The  incision  should  be  fully  long  enough  to  admit  of  easy 
manipulation  in  the  depth  of  the  wound,  ujxm  which  the  subi)eriosteal  method 
so  largely  depends.  Generally  a  single  straight  cut  is  used.  The  incision 
usually  passes  at  first  through  t)nly  skin  and  fascia — but,  in  some  cases, 
passes  directly  to  l)one. 

Operation.— (I)  If  the  [)rimary  incision  have  passed  only  through  skin 
and  fascia,  an  intermuscular  plane  is  now  sought,  and,  by  lateral  retraction 
of  the  lips  of  the  wound  antl  the  underlying  muscles,  the  bone  is  reached^ 
with  the  least  possible  damage  to  the  soft  parts  and  without  any  further 
cutting,  but  simply  by  separation  of  fascial  |)lanes.  In  other  instances,  the 
way  may  be  partly  o])ened  up  by  separation  and  retraction,  and  partly  by 
cutting  muscular  tissue  and  less  important  vessels  and  nerves.  In  still  other 
cases,  the  original  incision  passes  directly  to  tlie  joint  or  bone.  In  any  event, 
the  final  incision  passes  down  through  the  periosteum  of  the  lower  end  of 
the  proximal  bone — through  the  ca[)sule  of  the  joint — and  through  the  j)erios- 
teum  of  the  up[)er  end  of  the  distal  bone — all  in  one  continuous  sweep  of  a 
stout  e.xcision  knife.  (2)  Having  once  gotten  within  the  ])eriosteum  and 
capsule,  the  knife  is  laid  aside  and  this  capsulo-]>eriosteal  covering  of  the 
joint  and  articular  ends  of  the  bones — cr  the  periosteum  alone  where  <  nly 
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the  interarticular  portion  of  the  bone  is  involved — is  separated  by  means  of 
periosteal  elevators,  which  work  constantly  toward  the  bone,  hugging  it 
always.  Where  the  tendons  and  muscles  are  inserted  into  the  periosteum, 
these  are  levered  off  the  bone  by  means  of  periosteal  elevators  and  rugines— 
retaining  their  attachments  continuous  with  the  periosteum.  In  other  words, 
in  an  ideal  case,  the  osseous  tissue  is  decorticated,  or  shelled  out  of  its  capsulo- 
periosteal  sheath,  leaving  the  periosteum  and  capsule  intact  and  continuous, 
as  well  as  the  ligaments  of  the  joint  and  the  tendons  in  the  neighborhood. 
(3)  As  soon  as  the  articular  ends  have  been  sufficiently  freed  and  bared  in 
their  capsulo-periosteal  sheath,  disarticulation  is  accomplished  and  the  ends 
of  the  bones,  in  turn  or  together,  are  protruded  through  the  incision,  or  in- 
cisions, and  are  excised  just  above  their  articular  cartilages — the  soft  parts 
being  protected  during  the  sawing.  (4)  The  sawed  ends  of  the  bones  are 
now  drawn  back  within  their  capsulo-periosteal  covering.  The  tourniquet 
is  then  loosened  and  the  vessels  not  tied  during  the  steps  of  the  operation 
which  bleed  are  now  tied.  The  edges  of  the  capsulo-periosteal  sheath  are 
sutured  together  with  catgut.  But  where  muscles  have  been  cut  along  the 
original  incision,  these  are  quilted  with  catgut.  Even  where  no  muscl^ 
fibers  are  laid  bare,  but  only  the  rounded  borders  uncut,  it  is  well  to  quilt 
together  such  separated  muscles,  as  the  fascia  covering  them  unites  and  fiUs 
the  dead  spaces  and  hastens  repair  of  the  wound  as  a  whole.  Temporary 
drainage  is  indicated  in  the  larger  excisions.  The  suturing  of  the  skin  should 
be  done  with  silk  or  silkworm-gut — which  is  usually  removed  about  the  tenth 
day. 

Application  of  Retentive  Apparattis,  and  After-treatment.— The 
future  usefulness  of  the  limb  depends  almost  more  upon  the  after-treatment 
than  upon  the  manner  of  operation.     There  is  hardly  any  set  of  operations 
in  which  the  ultimate  outcome  is  more  dependent  upon  the  care  and  manage- 
ment  subsequent  to  operation.     The  usefulness  of  the  limb  also  largely 
depends  upon  non-suppuration,  or  but  limited  and  brief  suppuration.    )^1jile 
temporar}'  drainage  is  at  first  indicated,  the  dressings  should  be  dn*  and 
infrequent.     In  applying  the  first  dressing,  the  limb  may  be    immobilized 
upon  almost  any  splint — often  the  permanent  position,  or  method  of  treatment, 
cannot  be  adopted  immediately.     Or  the  limb,  on  the  other  hand,  may  be 
put  u]>  in  its  permanent  and  special  splint  from  the  first.     This  latter  course 
is  preferable  when  possible.     In  still  another  class  of  cases,  as  in  operating 
for  deformity,  it  may  take  some  time  to  bring  the  limb  into  its  permanent 
position.     The  kind  of  splint  or  retentive  apparatus  adopted  is  extremely 
important.     It  should  be  selected  to  do  the  special  work  in  hand — and  be 
very  precisely  applied.     Its  features  arc, — (a)  that  it  should  firmly  gra^P 
the  liml)  above  and  below  the  excised  joint — and  (b)  that  it  should  be  hinged* 
the  hinge  corresponding  with  the  joint,  so  that  from  time  to  time  the  angl^ 
of  the  joint  can  be  changed,  while  still  retaining  the  relative  relations  of  tb^ 
ends  of  tlie  ])()ncs.     If  mol)ility  is  to  be  expected,  the  ends  of  the  l>ones  should 
not  be  put  up  in  direct  contact — the  amount  of  separation  varjnng  with 
circumstances — the  separation  being  less  in  adults,  and  where  much  period' 
teum  has  been  saved,  than  in  the  reverse  conditions.     If  ankylosis  be  desire^i- 
the  ends  of  the  ])ones  should  be  put  up  in  close  contact  in  the  position  desirc^i 
— and  should  be  kept  rigidly  in  contact  until  union  is  solid.     As  to  passive 
movement,  there  is  no  fixed  time  at  which  it  should  begin.     It  should  com- 
mence just  as  soon  as  acute  inflammation  and  sensitiveness  subside  (generally 
in  from  one  to  three  weeks).     General  good  health,  massage,  and  electricity 
all  aid  the  favorable  course  of  the  traumatism  and  the  final  functioning. 
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What  has  been  said  of  apparatus  and  after-treatment  in  connection  with 
the  subperiosteal  method  of  excision,  also  applies  equally  to  the  open  method. 
Comment. — (1)  No  vessels  of  importance  are  ordinarily  injured  in  the 
operations  of  excision — but,  if  injured,  should  be  ligated.  (2)  All  synovial 
membrane,  and  even  extra-articular  tissue,  must  be  removed  if  diseased. 
(3)  Where  muscles  or  tendons  must  be  divided,  their  oblique  division  is 
preferable.  In  any  event,  they  should  be  sutured  with  gut.  (4)  Extensive 
gouging,  or  curettage,  is  a  legitimate  substitute  for  typical  excision,  where 
the  latter  is  impracticable — as  where  an  epiphyseal  cartilage  might  be  de- 
stroyed. (5)  Where  ankylosis  is  sought,  the  synovial  membrane  should  be 
thoroughly  dissected  away.  (6)  Retention  of  the  periosteum  gives  firmness 
to  the  cicatrix,  even  where  the  amount  of  bone  deposited  is  little  or  none — 
lessens  the  shortening  of  the  limb — and  helps  retain  the  proper  relational 
attachment  of  the  muscles.  A  periosteo-capsular  covering  favors  the  repro- 
duction of  a  joint  with  articular  cartilages,  and  gives  support  to  ligaments. 
(7)  Tendons  often  have  to  be  removed  with  knife,  cutting  close  to  the  bone — 
or  may  be  chiseled  away  with  a  thin  shell  of  bone.  (8)  The  removal  of 
tissue  must  not,  ordinarily,  be  stopped  short  of  the  removal  of  the  entire 
diseased  structures.  (9)  The  destruction  of  the  epiphyses  in  young  children 
should  be  avoided.  (10)  When  the  saw-section  does  not  remove  all  of  the 
involved  bone,  it  is  better  to  remove  the  balance  with  a  gouge  than  to  saw 
another  section.  (11)  The  gap  of  an  e.xcised  bone  may  be  filled  by  bone- 
grafting.  (12)  The  periosteum  is  easily  removable  in  chronic  osteitis  and 
synovitis — and  hard  to  remove  in  acute  periosteitis. 
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Description. — No  attempt  is  here  made  to  [)rcserve  the  periosteum.  The 
continuous  attachment,  therefore,  of  j)eri()steum  and  capsule  is  sacrificed — 
though  the  capsule  is  preserved.  The  tendons  are  ])eeled  from  their  attach- 
ment to  the  periosteum — and  some  of  the  ligaments  of  the  joints  are  sacrificed. 
The  open  method  is  more  rapid,  but  more  damage  is  done  to  the  neighboring 
structures,  and  less  satisfactory  functioning  of  the  joint  is  apt  to  follow. 
The  chief  indication  for  adopting  the  open  method  is  found  in  those  cases 
where,  from  disease,  or  other  cause,  the  j)reservation  of  the  periosteum  is 
contraindicated.  For  further  comparison,  see  under  Description  of  the 
Subperiosteal  Method,  page  398.  A  reckless  and  careless  sacrifice  of  capsule, 
tendons,  and  ligaments  in  the  open  method  is  distinctly  unjustifiable.  In 
undertaking  the  open  method,  even  in  disease,  the  operation  should  be  carried 
out  with  the  underlying  idea  of  a  '*  modified  sul)])eriosteal  method  as  far  as 
consistent." 

Preparation — Position— Landmarks. — As  in  the  subperiosteal  method. 

Preliminary  Control  of  Hemorrhage.  -The  use  of  a  constrictor  is  here 
indicated  even  more  than  in  the  subperiosteid  method — as  hemorrhage  will, 
usually,  be  greater,  from  the  greater  damage  to  the  involved  parts. 

Incision. — The  line  of  incision  for  the  o])en  method  is  generally  the 
same  as  that  for  the  sub{)eriosteal  method.  Sometimes,  however,  the  sub- 
periosteal excision  of  a  joint  is  done  through  one  incision — and  the  open 
excision  through  another.  Whether  the  position  of  the  line  of  incision  be 
the  same  or  not,  the  manner  of  making  it  and  of  reaching  the  level  of  the 
bone,  or  joint,  are  the  same. 

()peration. — Up  to  the  point  oi  reaching  the  level  of  the  joint,  or  bone, 
26 
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there  is  no  difference  between  the  open  and  subperiosteal  methods  of  excision. 
Once  the  bone  is  reached  in  the  open  method,  however,  no  attempt  is  made 
to  preserve  the  periosteum — although  the  soft  parts  are  disturbed  as  little 
as  possible.  The  periosteum  is  not  cut  through  over  the  bones  above  and 
below  the  joint.  The  muscles  and  tendons  are  detached — not  cut,  but 
peeled — from  the  bones  as  closely  as  possible.  While  some  of  the  ligaments 
of  the  joint  are  saved,  some  are  unavoidably  lost.  This  separation  is  accom- 
plished by  rugines,  raspatories,  and  by  stout  excision  knives,  rather  than  by 
periosteal  ele\'ators.  The  capsule  of  the  joint  is  cut  into  as  soon  as  the 
articular  region  is  sufficiently  exposed  and  cleared.  The  bones  are  then 
disarticulated  and  their  entls  protruded  and  sawed  off,  during  which  the  soft 
parts  are  well  protected.  The  ends  of  the  bones  are  now  drawn  back  into 
their  musculo-capsular  (rather  than  periosteo-capsular)  sheath — the  con- 
strictor relaxed — the  vessels  ligated — the  cut  or  separated  muscles  quilted — 
and  the  limb  put  up  and  subsequently  treated  as  in  the  subperiosteal  method. 
Application  of  Retentive  Apparatus,  and  After-treatment — Com- 
ment.— As  in  Excision  by  the  Subperiosteal  Method  (page  400). 


EXaSIONS  ABOUT  THE  FINGERS. 

Surgical  Anatomy — Surface  Form  and  Landmarks. — See  under  Am- 
putations of  the  Fingers,  [)ages  279  and  280. 

General  Surgical  Considerations. — (i)   Typical  excisions  about  the 


Fig.  28.S.— ExcistoNS  AHoiT  THR  FiNGHRs  :— A.  Excisioti  of  terminal  phalanx,  by  U-shaped  pal- 
mar iritisioti;  H.  ICxcision  of  second  ])halaiixof  index,  by  dorso-txternal  incision  ;  C,  Excision  of  first 
interphalangeal  joint,  b\  two  lateral  incisions. 


fingers  are  unusual.  Incomplete  excisions  for  dead  bone  are  more  common, 
(2)  Excision  of  the  terminal  phalanx  is  belter  than  disarticulation  at  the 
last  interi)halangeal  joint.  (3)  Excision  of  the  interphalangeal  joints  is  ver}' 
satisfactory.  (4)  Excision  of  the  nu'lacari^o-phalangcal  joints  often  leaves  a 
useless  joint— except  in  the  case  of  the  thuml).  It  should  not  be  done  in  the 
young,  as  it  destroys  the  ei)ij)hyses  of  the  metacar|)al  and  phalanx.  It  is 
satisfactory  in  the  case  of  tlie  thuml),  es]>ecially  if  the  phalangeal  epiphysis 
be  left  (there  is  no  lower  metacarpal  epiphysis).  (5)  In  excisions  of  the 
phalanges  and  metacarpals,  the  subperiosteal  method  is  particularly  indicated, 
although  its  execution  is  not  very  satisfactory.  (6)  Partial  excision  of  the 
phalanges  and  metacarpals  is  more  satisfactory  than  total  excision.  (7) 
About  the  only  phalanges  one  usually  attempts  to  excise  are  the  last  of  all 
the  fingers,  the  second  of  the  index,  and  the  first  of  the  thumb. 

Methods  of  Excision  about  the  Fingers.— (a)  For  Terminal  Phalanx 
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of  Finger  or  Thumb: — Best  Method;  U-shaped  Palmar  Incision,  (b)  For 
Second  Interphalangeal  Joint: — Best  Methods;  Two  Lateral  Incisions  (for 
fingers  in  general) ;  Dorso-external  Incision  (for  index) ;  Dorso-internal  Inci- 
sion (for  little  finger); — Other  Methods;  Dorsolateral  Incision;  Single  Lateral 
Incision,  (c)  For  Second  Phalanx: — Dorsolateral  Incision  (for  fingers  in 
general — if  done  at  all);  U-shaped  Palmar  Incision  (for  thumb);  Dorso- 
external  Incision  (for  index);  Dorso-internal  Incision  (for  little  finger — if 
done  at  all); — Other  Methcxis;  Two  Lateral  Incisions,  (d)  For  First  Inter- 
phalangeal Joints: — Two  Lateral  Incisions  (for  fingers  in  general);  Dorso- 
external  Incision  (for  index  and  thumb);  Dorso-internal  Incision  (for  little 
finger); — Other  Methods;  Single  Lateral  Incision,  (e)  For  First  Phalanx: — 
Dorso-lateral  Incision  (for  fingers  in  general — if  done  at  all);  Dorso-internal 
Incision  (for  thumb — and  for  index,  if  done  in  the  latter  case  at  all);  Dorso- 
internal  (for  little  finger — if  done  at  all); — Other  Method;  Two  Lateral 
Incisions. 


EXaSION  OF  TERMINAL  PHALANGES  OF  FINGERS 

BV  r-SHAPKn  PALMAR  IN'CISIOX. 

Position. — As  for  Amputations  about  the  Fingers  (page  283). 

Landmarks. — Terminal  interphalangeal  joint. 

Incision. — U-shai)ed  incision — beginning  opposite  the  terminal  inter- 
phalangeal joint-line,  with  the  two  limbs  about  three-fourths  of  the  width 
of  the  finger  apart,  and  with  the  con\exitv  extending  downward  nearly  to 
the  nail-tip  (Fig.  288,  A). 

Operation. — The  incision  passes  directly  to  the  bone — the  soft  parts  are 
dissected  up  in  the  form  of  a  palmar  tlaj) — and  the  terminal  phalanx  grasped 
with  forceps,  disarticulated,  and  enucleated.  The  palmar  Hap  is  then  sutured 
back  into  position  and  the  digit  dressed  u[>on  a  palmar  splint. 

Comment. — Is  is  better  to  make  a  partial  excision,  if  possible,  leaving 
the  base  of  the  phalanx — which  insures  the  retention  of  the  epiphysis  and 
the  attachment  of  the  flexor  [)r()fundus  digitorum.  If  a  total  excision  be 
done,  suture  the  tlexor  tendon  into  the  stump  and  dose  the  beginning  of  the 
flexor  sheath,  if  demonstrable. 


EXaSION  OF  SECOND  INTERPHALANGEAL   JOINTS  OF  FINGERS 

BV  TWO  LATHkAl.  INCISIONS. 

Position. — As  for  Amputations  about  the  fingers  (page  283). 

Landmarks. — Second  Interjjhalangeal  joint-line. 

Incisions. — Two  straight  incisions  in  tlie  mid-lateral  as{)ects  of  the 
fingers,  with  their  center  over  the  joint-line  (Fig.  289  A,  A'). 

Operation. — The  incisions  j)ass  directly  through  skin,  fascia,  lateral 
ligaments,  periosteum,  and  cai)sule  into  joint.  Hy  hugging  the  bones  and 
working  between  them  and  the  soft  parts  with  a  sharp,  fully  curved  small 
periosteal  elevator,  the  bones  are  everywhere  freed.  The  articular  ends  are 
then  disarticulated— thrust  out  of  the  wounds  -cut  otT  with  saw— and  the 
sawed  ends  drawn  back.  The  musculo-periosteocajjsular  sheath  i>  then 
closed  on  either  side  with  buried  gut  >utures.  The  skin  wounds  are  sutured 
and  the  parts  dressed  on  a  jjahnar  >piim. 
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Fig.  289.— Excisions  abolt  thk  Hand  and  Wkist  :— A.  A',  Exrision  of  second  interphalangeal 
joint  by  two  lateral  incisions  ;  B,  Of  stcund  interplialanRtal  joint  of  index,  by  dorso-external  incision  ; 
C,  Of  second  interphalangeal  joint  of  little  finder,  by  dorso  internal  incision  ;  D,  Of  second  phalanx  of 
finRcr.  by  dorso-lateral  incision  ;  F-^  E' ,  Of  first  interijbalangeal  joint,  by  two  lateral  incisions;  F,  Of 
first  phalanx  of  thmnb,  by  dorso-external  iiuisiun  ;  C,  Oi  nietacarpr>-phalanBeal  joint,  by  dorso-laleral 
(dorso-external)  incision  ;  H,  Of  metacarpo-])lialanKeal  joint,  by  dorsolateral  (dorso- internal)  inci- 
sion ;  1.  Of  metacarpal,  by  dor.sal  incisifni  ;  J.  Of  metacarpal,  by  dorsal  incision,  with  added  angular 
incision  ;  K,  Of  metacarpal  ol  little  finj^jer,  b\  dorso-inlernal  incision  ;  L,  Of  metacarpal  of  thumb,  by 
dorso-external  incision;  M,  M',  Of  wrist- j<jint,  by  railial  incision,  and  N,  ulnar  incision  (Ollier's 
operation;;  O,  O,  Of  wrist-joint,  by  dorso-radial  incision  (Boeckel-Langenbeck  operation). 


EXaSION  OF  SECOND  INTERPHALANGEAL  JOINT  OF  INDEX 

P,V  DORSO  F.XTFRNAI.  INCISION. 

Position— Landmarks.— As  in  the  above  operation. 
Incision. — A  strai*;ht  incision  placed  over  the  dorsal  aspect  of  the  second 
interphalangeal  joint,  just  to  the  outer  side  of  the  extensor  tendon — with  its 
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Operation. — The  incision  passes  directly  through  skin,  fascia,  capsule, 
and  periosteum — going  through  the  last  over  the  ends  of  the  phalanges  just 
above  and  below  the  joint.  The  soft  parts  are  subperiosteally  elevated  from 
the  joint  and  ends  of  the  bones.  The  bones  are  then  disarticulated — pro- 
truded— and  their  ends  sawed  off  just  beyond  their  articular  surfaces.  The 
sawed  ends  are  now  drawn  back  into  position — the  musculo-periosteo- 
capsular  sheath  is  closed,  on  either  side,  with  buried  gut  sutures — the  lips 
of  the  skin  wounds  sutured — and  the  digit  dressed  upon  a  palmar  spUnt. 
(For  principle,  see  Fig.  288,  C,  and  Fig.  289,  B.) 


EXCISION  OF  SECOND  INTERPHALANGEAL  JOINT  OF  LITTLE  FINGER 

BY  DORSO-INTERNAL  INCISION. 

Description. — The  operation  is,  in  every  respect,  similar  to  the  above 
— except  that  the  incision  is  placed  over  the  dorsal  aspect  of  the  second  inter- 
phalangeal  joint  of  the  little  finger,  just  to  the  inner  side  of  the  extensor 
tendon,  with  its  center  over  the  joint-line  (Fig.  289,  C). 


EXaSION  OF  SECOND  PHALANGES  OF  FINGERS 

BV  DORSO-I.ATKRAL  INXISION. 

Position. — As  for  .Amputations  (page  283). 

Landmarks. — Second  phalanx,  and  first  and  second  interphalangeal 
joints. 

Incision. — Straight  incision  placed  over  the  dorsal  aspect  of  the  second 
phalanx,  just  to  the  outer  or  inner  side  of  the  extensor  tendon — beginning 
just  above  the  first  interphalangeal  joint  and  ending  just  below  the  second 
interphalangeal  joint.  In  the  index-finger  the  incision  would  be  dorso- 
extemal  (that  is,  to  the  outer  side  of  the  extensor  tendon).  In  the  little 
finger,  if  performed  at  all,  it  would  be  dorso-internal.  In  the  thumb,  it 
would  be  by  a  U-shaped  palmar  incision  (Fi^.  288,  B,  and  Fig.  289,  D). 

Operation. — The  incision  passes  directly  through  skin,  fascia,  perios- 
teum, and  capsules  of  the  first  and  second  interphalangeal  joints.  The  soft 
parts  are  subperiosteally  elevated  from  the  bone  and  the  bone  isolated  and 
disarticulated.  The  lijjs  of  the  pcriosteo-capsular  sheath  are  carefully  sutured 
with  buried  gut  sutures.  The  margins  of  the  skin  wound  are  closed  in  the 
usual  manner.  The  finger  is  dressed  upon  a  palmar  splint  until  new  bone 
has  been  thrown  out. 

Comment. — In  the  case  of  the  thumb,  the  operation  is  the  same  as  for 
the  terminal  phalanx  of  the  fingers  in  general. 


EXaSION  OF  SECOND  PHALANX  OF  INDEX 

BV  DORSO-F.XTERNAL  INCISION. 

Position. — As  for  Amputations  of  Fingers  ([)age  283). 

Landmarks. — Second  phalanx. 

Incision. — Straight  incision  over  fiorsal  aspect  of  index,  placed  just  to 
the  outer  side  of  the  extensor  tendon — beginning  just  above  the  first  inter- 
phalangeal joint  and  ending  just  below  the  second  interphalangeal  joint 
(Fig.  288,  B). 

Operation. — As  for  excision  of  the  second  phalanges  of  the  fingers  in 
general. 
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EXCISION  OF  SECOND  PHALANX  OF  LITTLE  FINGER 

BV  DORSO-IXTERNAL  INCISION. 

Position— Landmarks.— As  in  the  last  oj)eration. 

Incision. — Straight  incision  over  dorsal  aspect  of  little  finger,  just  to  the 
inner  side  of  the  extensor  tendon — beginning  just  above  the  first  and  ending 
just  below  the  second  interphalangeal  joint. 

Operation. — As  for  excision  of  the  second  phalanges  in  general. 


EXCISION  OF  FIRST  INTERPHALANGEAL  JOINTS  OF  FINGERS. 

Description. — The  best  method  of  excising  the  first  interphalangeal 
joints  is  the  same  as  adopted  in  the  case  of  the  second  interphalangeal  joints 
— namely,  by  two  lateral  incisions  for  the  fingers  in  general  (Fig.  289,  E,  E'), 
— dorso-external  incision,  for  the  index  or  thumb, — and  dorso-intemal  in- 
cision, for  the  little  finger.  (For  principle,  see  Fig.  289,  G  and  C.)  These 
operations  are  described  at  pages  403  and  404. 


EXaSION  OF  FIRST  PHALANGES  OF  FINGERS. 

Description. — The  excision  of  the  first  phalanx  of  a  finger  is,  ordinarily, 
not  admissible — except  in  the  case  of  the  thumb.  If  performed  at  all,  the 
best  methods  would  be  the  same  as  those  adopted  in  the  case  of  excision 
of  the  second  phalanges — namely,  by  the  dorsolateral  incision,  for  the  fingers 
in  general  (on  either  inner  or  outer  side  of  the  extensor  tendon), — dorso- 
external  for  thumb  or  index, — and  dorso-internal  for  little  finger. 


EXaSIONS  ABOUT  THE  HAND. 

Surgical  Anatomy— Surface  Form  and  Landmarks.— See  under  Am- 
putations about  the  Hand,  pages  291  and  293. 

General  Surgical  Considerations. — (1)  Partial  excisions  about  the  hand 
are  successful  oj)erations.  (2)  Total  excisions,  if  subperiosteal,  will  some- 
times yield  a  firm  cicatrix  that  will  render  the  finger  useful.  But  sometimes 
the  finger  is  drawn  up  and  useless.  (3)  Operations  for  the  partial  excision 
of  the  metacarpals  are  the  same  in  principle  as  those  for  the  excision  of  the 
entire  bone,  except  more  limited — and  hence  will  not  be  given  separately. 
If  a  chain  or  Gigli  saw  can  be  passed  around  the  bone  in  these  operations 
of  partial  excision,  this  is  preferable  to  cutting  the  metacarpal  with  pliers. 
If  this  cannot  be  done,  one  can  cut  through  the  center  of  that  part  which  is 
to  be  removed  with  pliers,  and  then  slip  a  chain  or  Gigli  saw  under  either 
end  and  remove  the  requisite  amount,  thus  avoiding  the  crushing  effect  of 
the  bone  pliers.  (4)  Operations  for  the  removal  of  individual  carpal  bones 
are  uncommon.  Their  removal  in  the  course  of  excision  of  the  wrist  is  dealt 
with  under  that  operation. 


IBXaSLON  OF  HETACARPO-PHALANGEAL   JOINTS   OF   FINGERS 

BY  DORSO-LATERAL  INCISION. 

^*  Disarticulations  at  the  Metacarpophalangeal  joints 
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LandmarlK. — Metacarpo-phalangeal  joints. 

Incision. — Straight  incision  over  the  dorsal  aspect  of  the  joint,  just 
to  the  outer  or  inner  side  of  the  extensor  tendon,  with  its  center  over  the 
joint-line  (Fig.  289,  H  and  G). 

Operation. — The  incision  passes  through  skin,  fascia,  capsule  of  the 
joint,  and  the  periosteum  of  the  ends  of  the  metacarpal  and  phalangeal 
bones.  The  bones  are  closely  hugged  and  the  soft  parts  are  freed  from  the 
articular  ends  and  shafts.  The  articular  ends  of  the  bones  are  disarticulated 
and  the  base  of  the  phalanx  first  protruded  and  sawed  off.  The  parts  are 
then  retracted  from  about  the  head  of  the  metacarpal,  which  is  thus  made 
prominent  and  removed  with  a  small  saw,  or  chain  or  GigH  saw,  while  steady- 
ing the  end  of  the  bone  with  bone-forceps.  The  bones  are  then  drawn  back 
in  place — the  periosteo-capsular  sheath  sutured  with  buried  gut  stitches — 
the  skin  wound  closed — and  the  part  dressed  upon  a  palmar  splint. 

Comment. — In  excising  the  metacarjw-phalangeal  joint  of  the  thumb  or 
index,  a  dorso-external  incision  Ls  used — and,  in  the  case  of  the  little  finger, 
a  dorso-internal  incision.  Otherwise  the  operations  at  these  sites  are  similar 
to  the  one  just  described. 


EXaSION  OF  THE  METACARPALS 

BV  DORSAL  INXISION. 

Position. — As  for  Disarticulation  of  the  Metacarpals,  page  297. 

Landmarks. — Carpo-metacarj)al  and  metacarpo-phalangeal  joints. 

Incision. — Straight  incision  over  the  dorsal  asj)ect,  immediately  to  the 
outer  or  inner  side  of  the  extensor  tendon,  beginning  just  above  the  carpo- 
metacarpal and  ending  just  l>elow  the  metacar})o-phalangeal  joint.  If  neces- 
sary, the  upper  and  lower  ends  of  the  incision  may  have  two  short  diverging 
arms  continuing  from  them,  to  Ijctter  expose  the  joints.  The  incision  may 
be  placed  directly  in  the  mid-dorsal  line,  the  extensor  tendon  being  carefully 
drawn  to  one  side,  out  of  harm's  wav,  as  soon  as  the  skin  is  incised  (Fig.  289, 
I  and  J). 

Operation. — After  guarding  the  extensor  tendon,  the  incision  passes 
through  periosteum  of  the  metacar])al  and  the  capsules  of  the  two  joints 
directly  to  the  bone.  The  central  portion  of  the  metacarpal  is  first  cleared 
subperiosteally  around  its  entire  circumference  by  a  fully  curved  periosteal 
elevator,  the  interossei  being  se])arated  with  the  periosteum.  Unless  a  Gigli 
saw  can  be  conducted  around  the  shaft  of  the  metacarpal,  the  center  of  the 
bone  is  divided  with  cutting  pliers  (for  although  they  crush  the  bone,  no  part 
of  it  is  to  be  saved).  Each  end  of  the  divided  bone  is  then  seized  in  turn 
with  bone-forceps  and  forcibly  drawn  backward  and  manipulated  from  side 
to  side — during  which  manipulation  the  lateral  and  palmar  surfaces  are  freed 
and  the  ligaments  at  the  carpo- metacarpal  and  metacarpo-phalangeal  joints 
are  put  upon  the  stretch  and  divided.  The  musculo-] >eri()steal  sheath  is 
then  sutured  with  buried  catgut  stitches  and  the  skin  wound  closed. 

Comment. — (1)  The  metacar|>al  may  l)c  first  disarticulated  at  the  meta- 
carpo-phalangeal joint  and  then  drawn  backward — but  the  above  method  is 
easier.  (2)  The  extensor  tendons  and  the  structures  in  the  palm  of  the 
hand  are  always  especially  guarded. 
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EXCISION  OF  METACARPAL  OF  THUHB 

BY  DORSO-EXTERNAL  INCISION. 

Position. — The  ulnar  side  of  the  hand  is  held  against  the  table,  the  radial 
side  presenting. 

Landmarks. — The  metacarpal  bone  and  carpo-metacarpal  and  meta- 
carpo-phalangeal  joints. 

Incision. — Straight  incision  over  the  dorso-extemal  aspect  of  the  meta- 
carpal, just  to  the  outer  side  of  the  extensor  brevis  pollicis  tendon— beginning 
above  the  trapezio-metacarpal  and  ending  just  below  the  metacaipo-phalan- 
geal  joints.  If  necessary  an  angular  incision  may  be  added  to  the  ends  of 
the  straight  incision  (Fig.  289,  L). 

Operation. — Having  incised  skin,  avoid  the  external  branch  of  the  radial 
nerve — and  then  cut  directly  through  periosteum  and  capsules  onto  bone  and 
into  joints.  The  operation  is  then  completed  as  in  the  case  of  an  ordinaiy 
finger.  The  extensor  ossis  metacarpi  pollicis  is  separated  from  the  base  of 
the  metacarpal.  The  subperiosteal  method  is  here  especially  to  be  carried 
out,  if  possible. 

EXCISION  OF  HETACARPAL  OF  LITTLE  FINGER 

BY  DORSO-INTERNAL  INCISION. 

Description. — The  operation  is  the  same  as  that  for  the  fingers  in  general 
except  that  the  incision  is  placed  upon  the  inner  side  of  the  extensor  tendon 
(Fig,  289,  K). 

EXaSION  OF  THE  WRIST-JOINT,  IN  GENERAL. 

Surgical  Anatomy — Surface  Fonns  and  Landmarks. — Given  under 

Disarticulation  at  the  Wrist,  page  302. 

Position. — See  each  operation. 

General  Surgical  Considerations.— In  complete  excision  of  the  wrist- 
joint,  all  of  the  carpals,  the  lower  ends  of  the  radius  and  ulna,  and  the  articular 
ends  of  the  metacarpals  are  removed.  When  not  diseased,  it  is  well,  however, 
to  leave  the  pisiform,  unciform  process  of  the  unciform  and  trapezium,  as  the 
two  former  give  attachment  to  many  muscles  and  the  latter  forms  part  of  the 
important  thumb-joint. 

After-treatment. — A  splint  is  indicated  which  will  support  the  palm; 
keep  the  wrist  slightly  extended;  the  fingers  slightly  flexed  and  the  thumb 
slightly  separated  from  the  hand.  The  fingers  should  be  passively  moved 
within  three  or  four  days.  The  wrist  should  be  kept  still  until  fairly  solid 
and  then  passively  moved,  still  being  held  upon  a  splint,  which  is  generally 
retained  for  from  three  to  six  months. 

Results. — Usually  not  altogether  satisfactory.  The  hand  may  become 
rigid,  adducted,  and  useless.  Speedy  healing  without  suppuration,  a  good 
splint,  and  faithful  passive  movement  aid  largely  in  the  production  of  a 
satisfactory  result. 

Best  Methods.— Radial  and  Ulnar  Dorsal  Incisions  (011ier*s  operation). 
Single  Dorso-radial  Incision  (Boeckel-Langenbeck  operation). 

Other  Methods.— Bilateral  Incisions  (Lister's  method).  Dorso-ulnar 
Incision.  Median  Dorsal  Incision  (Mayo  Robson's  method).  Single  Ulnar 
Lateral  Incision  (Heron  Watson's  method). 
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Comparison. — The  carpal  bones  are  remuved  with  greater  ease,  and  less 
damage  is  done  to  the  tendons,  by  the  method  of  the  radial  and  ulnar  dorsal 
ind&ions. 


I 


I 
I 


HCaSION  OF  WRIST 

BV  RADIAL  AND  ULNAR  DORSAL  LNClSlOxN -OLLIER'S  OPERATl0^r. 

Description. — The  articular  ends  of  the  radius  and  ulnar  are  removed. 
The  articular  ends  of  the  metacarpal  lumes  are  gouged  onl}',  unless  exten- 
sively diseased,  and,  if  so,  are  removed.  The  pisifurm  Iwnc,  the  unciform 
processes  of  the  unciform  bone,  and  the  trapezium  are  preser\cd,  if  possible— 
for  the  reasons  given  Ixflow. 

Position. — Patient's  hand,  prone,  rests  by  his  side,  or,  preferably,  upon 
a  small  table  at  the  patient's  side,  supported  upon  a  firm  cushion.  Surgeon 
sits  in  front  of  the  hand.     Assistant  steadies  patient's  forearm  and  fingers. 

Landmarks.— See  Incision. 

Incisions. — (1)  Radial  Incision — begins  opposite  the  center  of  the  dorsal 
surface  of  the  second  metac.ar|>al — passes  obliquely  upward,  just  to  the  outer 
border  of  the  extensor  indicis  tendon,  to  the  tenter  of  a  line  connecting  the 
two  styloid  processes — thence  chunees  its  course  slighUy  and  passes  vertically 
upward  in  the  long  axis  of  the  limy  for  about  7.5  cm.  (3  inches)  aljove  the 
radial  styloid  process.  (2)  Ulnar  Incision — l^egins  opposite  the  center  of  the 
dorsal  surface  of  the  fifth  metacarpal — and  [lasses  upward  3.2  cm.  (i^  inches) 
above  the  tip  of  the  ulnar  st}ioid  process,  lying  to  the  inner  side  of  the  extensor 
carpi  ulnaris  (Fig.  2S9,  MM'  and  N). 

Operation. — (i)  The  radial  incision  is  at  first  sui>erficia].  The  internal 
branch  of  the  dorsal  division  of  the  radial  nene  is  avoided,  if  p<:»ssible.  The 
extensor  indicis  tendon  is  exposed  and  is  retracted  outward,  with  its  sheath. 
The  tendon  iA  the  extensor  carpi  radialis  brevior  is  crossed  by  the  incision — 
is  followed  down  to  the  insertion  into  the  base  of  the  third  metacarpal  and 
is  drawn  outward,  but  not  cut.  The  up[j€*r  [jurt  of  the  incision  passes  down 
between  the  extensor  indicis  (which,  with  the  extensor  communis  digitorum, 
IS  drawn  inward)  and  the  extensor  lon^s  polHcis  (which  is  drawn  outwarrl). 
This  incision  is  now,  after  retraction  of  the  muscles  and  tendons,  carried 
through  the  posterior  annular  hgament,  capsule  of  the  joint,  and  periosteum 
of  the  carpal,  radial,  and  metacarpal  bones.  (2)  The  ulnar  incision  is  also 
at  first  superficial.  The  dorsal  cutaneous  branch  of  the  ulnar  nerve  is  avoided, 
if  possible.  The  incision  is  carried  down  along  the  inner  border  of  the  ex- 
tensor carpi  ulnaris — upon  the  ulna,  cuneifi*rm,  unciform,  and  fifth  meta- 
carpal— going  through  the  jjosterior  annular  ligament,  capsule,  and  f)eri- 
osteum  of  the  ulna,  cari>al  and  metacarpal  bones.  (3)  Decortication  is 
begun  upon  the  radial  side.  The  |>eriosteum  and  ligaments  are  stripped  u\* 
from  the  dorsal  surface  of  the  carpal  bones  as  far  as  can  be  done  through 
the  radial  incision.  All  the  tendons  are  raised  with  their  periosteum  bodily 
from  their  grooves,  with  their  sheaths  unopened.  The  same  steps  are  re- 
peated through  the  ulnar  incision— hugging  the  bones  closely  and  ek^vating 
off  all  the  overlying  tissues,  working  entirely  between  these  tissues  an<l  the 
bones.  (4)  Removal  <if  the  carpal  bones.  As  each  car[»al  bone  is  outlined 
and  partiriMy  separated,  it  is  seized  from  the  dorsum  of  the  hand  with  slnmg 
bor  ,  and,  while  l>eing  twisted  from  side  to  side,  its  lateral  atlach- 

mci  rvcrc<i  as  close  to  the  bone  as  possible,  and  its  palmar  attachments 

AS  subperio!»teally  as  possible,  and  removed.     The  most  convenient  order  in 
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which  to  remove  the  carpal  bones  is,  scaphoid,  semilunar,  cuneiform,  os 
magnum,  trapezoid,  and  body  of  unciform.  All  are  thus  freed  and  removed 
— except  that  the  pisiform  (which  is  deeply  seated  and  has  the  attachments 
of  the  flexor  carpi  ulnaris  and  abductor  minimi  digiti)  is  left ; — and  the  unci- 
form process  of  the  unciform  bone  (which  is  also  deeply  seated  and  has  the 
attachments  of  the  flexor  brevis  minimi  digiti,  flexor  ossis  metacarpi  minimi 
digiti,  and  anterior  annular  ligament)  should  be  cut  through  with  bone-pliers 
and  left — and  the  trapezium  (which  is  rarely  diseased  and  which  enters  into 
the  important  metacarpo-traj^ezial  joint  of  the  thumb,  and  has  the  attach- 
ments of  the  abductor  pollicis,  tlexor  ossis  metacarpi  pollicis,  flexor  brevis 
poUicis,  and  anterior  annular  ligament)  should  also  be  left.  If  any  of  these 
be  diseased,  however,  they  should  be  removed.  (5)  The  lower  ends  of  the 
radius  and  ulna  are  now  freed  of  jjeriosteum,  by  following  them  around  from 
the  upper  part  of  the  vertical  incisions.  The  soft  parts  are  all  then  retracted 
and  the  ends  of  the  bones  protruded  through  the  wound  and  removed  just 
above  the  articular  cartilages — or,  if  but  little  diseased,  may  be  simply  gouged 
without  being  extensively  freed.  (6)  The  articular  ends  of  the  metacarpals 
should  be  gouged,  if  not  much  involved — or,  if  extensively  diseased,  removed, 
by  being  protruded  into  the  wound  and  a  thin  slice  of  bone  taken  off  with  a 
narrow  saw.  (7)  Temporary  drainage  is  used — the  wound  sutured  and 
dressed — and  a  special  splint  applied. 

Comment.— (I)  The  subperiosteal  method  is  difficuh,  but  if  carefully 
carried  but,  no  tendons  are  cut.  In  the  oj)en  method  the  tendons  of  the 
e.xtensores  carpi  radiaiis  longior  ct  brevior  are  cut — and  tendons  of  the  flexor 
carpi  radiaiis,  flexor  carpi  ulnaris,  and  extensor  carpi  ulnaris  are  in  danger 
of  being  cut.  (2)  The  ends  of  the  radius  and  ulna  may  be  first  disarticulated 
and  sawed,  and  then  the  carpal  bones  removed,  if  such  a  course  seem  more 
convenient.  (3)  The  radial  artery  and  the  palmar  structures  are  to  be 
specially  guarded. 


EXaSION  OF  THE  WRIST-JOINT 

BY  SINGLE  DORSO-kADIAI,  INCISION  —  BOKCKKL-LANGENBECK  OPERATION. 

Description. — Same  as  for  the  last  oj^eration,  as  to  the  bones  removed — 
but  diff"erent  in  incision  of  a])])roach. 

Position. — As  in  preceding  o|)eration. 

Landmarks. — See  Incision. 

Incision. — Straight  incision,  between  the  extensor  communis  digitonim 
and  extensor  indicis,  on  the  inner  side,  and  extensor  longus  pollicis  (extensor 
secundi  intcrnodii  pollicis)  on  the  outer  side,  running  close  to  the  outer  border 
of  the  former — extending  from  the  ulnar  border  of  the  dorsal  surface  of  the 
lower  third  (or  half)  of  the  second  metacar])al  up  over  the  radius  for  about 
5  cm.  (2  inches)  a})ove  the  joint-line  (Fig.  289,  O,  ()')• 

Operation. — The  incision  is  made  carefully,  anrl  branches  of  the  radial 
nerve  to  the  middle  finger  avoided,  if  possible.  The  incision  is  now  deepened 
toward  the  second  metacarpal,  trapezoid,  scaphoid,  capsule,  posterior  annular 
ligament,  and  radius.  In  this  dee])er  incision,  however,  the  tendons  of  the 
extensor  indicis  and  extensor  communis  digitorum  are  retracted  when  exposed 
— and  the  tendons  of  the  extensor  rafjialis  longior  and  extensor  radiaiis  brevior 
are  not  cut.  These  latter  tendons  are  isolated  and  are  then  freed  down  to 
their  attachment  into  the  bases  of  the  second  and  third  metacarpals  respec- 
tively.    If  the  trapezium  is  to  be  left,  together  with  the  i)isiform  and  unciform 
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process  of  the  unciform,  it  is  possible,  though  difficult,  to  complete  the  exci- 
sion without  severing  these  tendons.  Otherwise,  however,  and  where  the 
tissues  are  much  infiltrated  and  bound  down  especially,  these  two  tendons 
are  detached  subperiosteally  at  their  insertion.  If  not  divided,  these  tendons 
are  shifted  from  side  to  side  in  the  subsequent  manipulations.  If  divided, 
they  are  sutured  back  as  nearly  in  their  normal  positions  as  possible,  at  the 
end  of  the  operation.  The  remaining  steps  of  the  operation — decortication — 
freeing  and  excising  of  the  ends  of  the  radius 
and  ulna — removal  of  the  carpal  bones — 
freeing  and  excising,  or  gouging,  of  the 
ends  of  the  metacarpals — together  with  the 
closure  of  the  wound — are  all  carried  out 
through  this  single  opening,  aided  by  good 
lateral  retraction,  just  as  in  Ollier's  o})era- 
tion  by  the  double  dorsal  incisions. 

Comment. — The  chief  objections  to  the 
operation  are  the  difficulty  of  dealing  with 
the  bones  to  be  excised  without  division  of 
the  extensores  carpi  radialis  longior  ct  bre- 
vior — and  damage  done  to  the  extensor 
muscles  of  the  hand,  dorsiflexion  some- 
times being  seriously  impaired  subsequently. 


EXaSION  OF  THE  ULNA,  IN  GENERAL 

Surgical  Anatomy  —  Surface  Form 
and  Landmarks. — Given  under  Ampu- 
tations about  the  Forearm,  pages  ^07  and 
308. 

General  Surgical  Considerations. — 
The  entire  ulna,  or  any  portion  of  its  di- 
aphysis,  may  be  removed. 

After-treatment. — A  long  supporting 
splint  for  the  forearm,  with  passive  move- 
ment at  the  elbow  and  wrist. 

Results. — Satisfactory  results  have  fol- 
lowed the  subperiosteal  method. 


TOTAL  EXaSION  OF  ULNA 

BY  LONG   POSTERIOR   INCISION. 


Fijc:.  2<^.  —  Excisions  aboi't  the 
LoNc;  Honks  OK  thk  Uppkr  E.xtrkm- 
ity:— A.  Excision  of  ulna,  l)y  long  pos- 
terior incision  ;  B.  Excision  of  radius, 
by  lonjL,'  cxlcrno-d'irsal  incision  ;  C.  Ex- 
cision <>t  part  of  liiaphysis  of  humerus, 
by  external  vertical  incision. 


Position.  —  Patient's   forearm    is   pro- 
nated  and  outstretched  upon  a  small  table. 

Landmarks.— Ulna;  elbow-  and  wrist- 
joints. 

Incision. — In  the  long  axis  of  the  ulna,  and  placed  so  as  to  fall  upon  its 
posterior  border  in  the  interval  Ijctwccn  the  anconeus  and  llexor  carpi  ulnaris 
above,  and  between  the  llexor  carpi  ulnaris  and  extensor  carpi  ulnaris  below 
(Fig.  290,  \). 

Operation. — Having  incised  the  skin  and  fascia,  the  above  intermuscular 
spaces  are  recognized  and  followed  to  the  bone — after  having  sought  the 
dorsal  branch  of  the  uinar  nerve  beneath  the  tlcxor  carpi  ulnaris,  about  5 
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cm.  (2  inches)  above  the  wrist-joint,  and  henceforth  guarded  it.  The  perios- 
teum is  incised  to  the  bone  throughout  along  the  line  of  incision.  The  oeoter 
of  bone  'is  then  freed  of  periosteum  entirely  around  its  circumference,  using 
a  well-curved  periosteal  elevator.  A  chain*  or  Gigh  saw  is  now  carried  betnten 
bone  and  periosteum  and  the  former  divided  at  its  center.  Each  end  of  the 
bone  is  then  seized  with  bone-forceps  and,  while  manipulated,  is  further 
freed  of  periosteum  up  to  and  into  the  capsules  of  the  elbow-  and  wiist-joiots 
— thus  raising  a  periosteo-capsular  covering.  Both  articular  ends  are  dis- 
articulated— the  periosteo-capsular  sheath  sutured  with  buried  gut  stitdus— 
the  muscles  quilted — the  skin-wound  closed,  except  for  temporary  dninagr 
of  the  elbow  and  wrist  articulations — and  the  limb  put  up  upon  a  long  splint 
Comment. — If  it  be  possible  to  leave  one  or  both  articular  ends  oif  tlie 
bone,  it  is  desirable. 


EXCISION  OF  THE  RADIUS,  IN  GENERAL. 

Surgical  Anatomy — Surface  Form  and  Landmarks — G«nenl  Sur- 
gical Considerations— After-treatment— Results.— As  in  the  case  of  the 
Ulna,  page  411. 


TOTAL  EXaSION  OF  RADIUS 

BY  LONG  EXTERNO-DORSAL  INCISION. 

Position. — Patient's  forearm  Ues  outstretched  and  upon  its  ulnar  bonier, 
resting  on  a  small  table. 

Landmarks. — Radius;  elbow-  and  wrist-joints. 

Incision. — In  long  axis  of  radius,  and  placed  so  as  to  fall  upon  its  ex- 
temo-dorsal  aspect,  in  the  groove  between  the  supinator  longus  and  extensor 
carpi  radialis  longior  (Fig.  290,  B). 

Operation. — Having  incised  the  skin  and  fascia,  this  intermuscular  space 
is  identified  and  followed  to  the  bone— after  ha\-ing  sought  the  radial  nenc 
beneath  the  supinator  longus  and  henceforth  guarded  it.  The  periosteum 
is  incised  to  the  bone  throughout.  The  insertion  of  the  pronator  radii  teres 
is  raised  from  the  bone  with  the  periosteum  and  turned  forward.  The 
supinator  brevis  is  bisected  vertically,  the  anterior  half  being  displaced  forward 
with  the  radial  nerve,  the  posterior  half  backward  with  the  posterior  inter- 
osseous nerve.  The  bone  is  now  freed  of  its  periosteum  entirely  around  its 
circumference  at  its  center,  using  a  fully  cun'ed  periosteal  elevator.  A  diain 
or  Gigii  saw  is  passed  between  bone  and  periosteum  and  the  former  divided. 
Each  end  of  the  bone  is  then  seized  with  bone-forceps — and  the  operation 
completed  as  in  the  corresponding  operation  upon  the  ulna  (page  411). 

Comment.— Same  as  for  the  Ulna  (page  412). 


EXCISION  OF  ELBOW-JOINT,  IN  GENERAL. 

Surgical  Anatomy — Surface  Form  and  Landmarks. — Given  under 
Disarticulation  at  the  Elbow,  pages  312  and  313. 

General  Surgical  Considerations. — (1)  Excision  of  the  elbow- joint 
consists  in  the  removal  of  the  lower  end  of  the  humerus  and  the  upper  ends 
of  the  radius  and  ulna.  (2)  It  is  difficult,  if  not  impossible,  to  save  the  peri- 
osteo-capsular sheath  intact.  (3)  Partial  excisions  may  be  done — of  the 
articular  ends  of  either  humerus,  radius,  or  ulna.     (4)  The  brachialis  anticus 
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is  inserted  into  the  ulna  beyond  the  coronoid  process, — and  the  triceps  into 
the  sides  as  well  as  the  tip  of  the  olecranon,  and  thence  into  the  deep  fascia 
of  both  sides  of  the  forearm,  especially  on  the  inner  side.  Therefore  as  little 
of  these  parts  is  to  be  sacrificed  as  possible.  The  preservation  of  the  bands 
of  fibers  continued  from  the  triceps  to  the  fascia  of  the  forearm  is  important 
in  excising  the  elbow,  as  the  power  to  extend  the  limb  is  thereby  preserved 
in  part.  For  the  relation  of  the  triceps  and  brachialis  anticus  to  the  move- 
ments of  the  forearm,  see  Movements  of  the  Elbow-joint,  page  313.  (5) 
The  ulnar  and  posterior  interosseous  nerves  are  to  be  especially  guarded 
in  these  operations. 

After-treatment. — A  special  jointed  splint  is  indicated  that  will  hold  the 
forearm  and  arm  at  any  angle  to  each  other,  with  the  power  to  change  the  angle 
without  removing  the  splint.  The  limb  is  at  first  put  up  at  an  angle  of  135 
degrees,  with  the  forearm  midway  between  pronation  and  supination,  the 
ends  of  the  bones  being  about  1.3  cm.  (i  inch)  apart,  and  the  fingers  free. 
Where  ankylosis  is  feared  (as  in  children  and  after  the  subperiosteal  method), 
or  where  much  bone  has  been  removed,  the  limb  may  be  put  up  at  a  right 
angle  from  the  start. 

Results. — Satisfactory,  as  a  rule.  Ankylosis  is  likely  to  follow  if  the 
sawed  ends  are  kept  in  contact — ^and  a  flail  limb,  if  kept  too  far  apart.  There 
is  generally  a  tendency  to  the  posterior  displacement  of  the  bones  of  the 
forearm. 

Best  Methods.^— Posterior  Median  Incision  (Langenbeck).  Posterior 
Bayonet-shaped  Incision,  with  or  without  an  additional  Ulnar  Incision 
(Oilier).  The  Radio-ulnar  Articulation  may  be  excised  by  a  Posterior 
Vertical  Incision. 

Other  Methods. — Dorso-radial  Angular  Incision  (Kocher).  Lateral 
Radial  and  Ulnar  Incisions  (Hueter).  H -shaped  Incision  (Moreau).  Pos- 
terior Angular  Incision  (Nelaton). 

EXaSION  OF  ELBOW- JOINT 

BV  POSTERIOR  MEDIAN  INCISION  -  LANGENRECKS  OPERATION. 

Position. — Patient  supine,  near  edge  of  table.  Assistant  on  side  of 
table  opposite  to  surgeon,  holding  the  operated  limb  by  the  wrist  and  forearm, 
with  patient's  forearm  across  his  (the  patient's)  chest,  so  that  the  arm  is 
vertical  and  the  forearm  horizontal  (nearly  at  a  right  angle  to  the  arm) — 
thus  throwing  the  flexed  elbow  prominently  out  toward  the  surgeon,  with  the 
ulna  and  olecranon  uppermost.  Surgeon  stands  to  outer  side  of  elbow,  on 
the  involved  side,  and  cuts  from  the  forearm  toward  the  arm. 

Landmarks. — Lower  end  of  humerus;  elbow-joint;  upper  ends  of  radius 
and  ulna. 

Incision. — About  10  cm.  (4  inches)  in  length,  in  the  long  axis  of  the 
limb,  passing  directly  over  the  center  of  the  humerus,  olecranon  fossa,  olec- 
ranon process,  and  posterior  crest  of  ulna — half  of  the  incision  being  above 
the  tip  of  the  olecranon  and  half  below  (Fig.  291,  A). 

Operation. — (i)  This  incision  is  made  at  once  directly  through  soft 
parts,  periosteum,  and  capsule  to  the  bone — and,  in  the  above  position,  will 
pass  from  above  downward,  from  the  forearm  over  the  olecranon  and  onto 
the  arm — bisecting  the  triceps  tendon,  incising  the  capsule  and  passing 
through  the  muscular  portion  of  the  trice])s  onto  the  humerus.  (2)  The 
incision  is  at  once  deepened  to  the  bone  throughout — efficient  retraction  of 
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the  Kps  fA  the  wound  being  verv'  important  for  the  ease  ot  the  subEequent 
steps.  The  periosteal  elevator,  of  various  curves,  and  the  nigine.  should 
closely  hug  the  manv  irregularities  abrjut  the  joint-struaure — raising  up 
the  periosteum  and  the  peri<^>^teo-capsular  sheath  with  the  attachments  of 
the  Ugament-  undisturi^jed.  The  surzer>n*i  left  thumb  aids  in  the  separation, 
whik  the  knife  is  used  as  sparingly  as  possible — the  object  being  to  jjeel 
the  ly>nes  bare  of  all  soft  y/aris.  including  periosteum.  *3)  The  inner  aspect 
of  the  wound  is  first  free^l.  The  inner  hah'  of  the  triceps  tendon  is  freed 
from  the  olecranon — e-fx:cial  care  Ixring  obser\ed  and  the  bone  being  very 
cU/r4:\y  hugged   in   freeing  the  gr^^^^e  b/etween  the  olecranon  and  internal 

condyle,  that  the  ulnar  nerve  may  not 
be  wounded.  The  internal  lateral  liga- 
ment i-  ireerl  from  the  humerus  and  ulna, 
and.  with  it.  the  common  origin  of  the 
flexor  mu:;cles,  together  with  the  perios- 
teum. (4)  The  outer  aspect  of  the  wound 
i=  next  free^i.  The  outer  half  of  the  tri- 
ceps tendon  is  separated  from  the  olecra- 
non, with  especial  care  that  its  expansion 
into  the  deep  fascia  of  the  forearm  be  not 
severed.  The  anconeus,  the  continua- 
tion of  the  outer  portion  of  the  triceps,  is 
.similarly  separated.  The  external  lat- 
eral li<,'ament.  and.  with  it,  the  common 
origin  of  the  e.xtensor  muscles,  are  sepa- 
rated from  the  external  condyle,  together 
with  the  periosteum.  The  supinator 
brevis  is  freed  from  the  external  condyle 
and  u)na  and  turned  forward.  esp)ecially 
guarding  the  interosseous  nerve  between 
its  su{>ert"icial  and  deep  portions.  (5) 
The  bones  are  now  ever^^^'here  free  ex- 
cept upon  their  anterior  surfaces.  The 
articular  end  of  the  humerus  is  generally 
first  removed.  The  patient's  hand,  of 
the  involved  side,  is  placed  prone  upon 
the  table  near  his  head,  and  firmly  held 
there,  while  steadying  the  forearm  in  an 
u[)right  position — while  an  assistant 
steadies  the  arm  midway  between  a  ver- 
tical anri  horizontal.  By  firmly  drawing  the  soft  ])arts  downward  (toward  the 
shoulder)  the  assi'-tant  protrudes  the  lower  end  of  the  humerus  upward.  Its 
anterior  surface  is  now  sufficiently  cleared — and,  while  the  articular  end  is 
steadied  with  lion-jaw  forceps,  and  the  soft  parts  retracted  with  spatul^e 
or  retrac  tors,  the  l;one  is  sawed  at  a  right  angle  to  its  axis  and  generally  on 
a  level  just  below  the  tips  of  the  condyles,  or  at  whatever  height  may  be  in- 
dicated. (6)  The  articular  ends  of  the  radius  and  ulna  are  now  removed. 
Hy  drawinii  flown  (toward  the  wrist)  the  soft  parts  from  the  radius  and 
ulna,  while  held  in  the  above  almost  vertical  pcisition,  their  articular  ends 
are  made  to  |)rotrude.  and  are  freed  as  far  as  necessary  on  their  anterior 
surface^,  care  beinii  taken  that  the  attachment  of  the  brachialis  anticus  is 
not  entirely  freed  from  the  coronoid  })rocess.     The  olecranon  is  seized  and 
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steadied  with  forceps,  the  soft  parts  well  retracted,  and  the  articular  end  of 
the  olecranon  sawed  off  horizontally  to  its  base,  the  section  including  a  thin 
slice  from  the  articular  end  of  the  radius.  (7)  The  wound  in  the  periosteo- 
capsule  is  sutured  with  buried  gut  stitches.  The  muscles  are  quilted,  also 
by  buried  gut  sutures.  The  wound  is  closed,  with  temporary  drainage  pro- 
vided— and  dressed  upon  a  special  splint  previously  provided.  (See  After- 
treatment,  page  413.) 

Comment. — (1)  Avoid  injury  to  the  ulnar  and  posterior  interosseous 
nerves.  (2)  Do  not  completely  detach  the  insertions  of  the  brachialis  anticus 
and  triceps  from  all  their  neighboring  attachments,  as  such  attachments 
preserved  greatly  aid  flexion  and  e.xtension.  (3)  The  bice))s  insertion  is 
also  to  be  strictly  guarded,  but  is  not  so  much  in  danger  as  the  others  men- 
tioned. (4)  Freer  access  may  be  given  to  the 
articulation  by  an  earlier  division  of  the  olec- 
ranon. (5)  Partial  excision  of  the  articular 
end  of  the  ulna  may  be  readily  done  through 
the  posterior  median  incision. 


EXaSION  OF  ELBOW- JOINT 

BY  POSTKRIOR  BAVONKT-SHAPF.D  INCISK  >N.  WITH 

ORWITHOl  T  AN   ADDITIONAI.  SHOkl 

VERTICAI,  ULNAR  INCISION -- 

OLLIF^RS  OPKRATION. 

Description. — The  operation  can  usually 
be  comi)leted  through  the  bay()net-shai)ed  in- 
cision alone.  Where  insufficient  access  is 
thereby  given,  a  short  vertical  ulnar  incision 
may  be  added. 

Position — Landmarks. — .\s  in  the  above 
operation. 

Incisions. — (1)  Bayonet  shaj>cd  incision 
— the  upper  part  of  the  incision  is  vertical, 
practically  parallel  with  the  axis  of  the  hu- 
merus, placed  in  the  groove  })etween  the  tri- 
ceps and  supinator  longus,  and  extends  from 
about  5  cm.  (2^  inches)  above  the  joint-line 
to  the  tip  of  the  outer  condyle,  -the  middle 
portion  is  oblique,  j)laced  jjetween  the  outer 
head  of  the  triceps  and  anconeus,  and  ex 
tends  from  the  ti])  of  the  outer  condyle  oblicjuely  downward  and  inward  to 
the  base  of  the  olecranon,  -the  lower  portion  is  again  vertical,  placed  over 
the  posterior  border  of  the  olecranon  and  extends  from  the  base  of  the  olec- 
ranon down  the  forearm  for  about  4  to  5  cm.  (r^  to  2  inches).  (2)  Ulnar 
inci.sion  (when  used)  -is  a  vertical  incision  of  al)out  5  cm.  (2  inches)  and  is 
placed  over  the  lateral  aspect  of  the  internal  condyle.  It  is  resorted  to  in 
order  to  secure  more  work ini:  room,  e>i)eciallv  in  cases  of  disea.se  (Fig.  292, 
A  and  B). 

Operation. — fi)  The  abo\e  incision  is  at  first  only  .suiJerficial.  The 
intermuscular  i)lanes  above  indicated  are  identified  and  in  these  |)lanes  the 
incision  is  carried  to  the  bones,  through  the  j)eric)steum  and  periosleo-capsulai 
sheath.  (2)  Through  this  wound,  by  means  of  ruginc  and  periosteal  elevator, 
are  detached,  subiJeriosteally,  the  tricei)S  insertion,  external  lateral  ligament, 
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common  origin  of  extensor  muscles  and  insertion  of  brachialls  anticus,  and 
the  olecranon  and  border  of  the  sigmoid  cavity  are  decorticated  and  the  head 
of  the  radius  exposed.  (3)  Through  the  same  wound — or  through  the  addi- 
tional ulnar  incision,  if  necessary — the  internal  lateral  ligament  and  common 
origin  of  flexor  tendons  are  freed,  and  the  internal  condyle  decorticated, 
special  care  being  taken  of  the  ulnar  nerve  in  the  groove  between  the  olecranon 
and  internal  condyle.  (4)  Disarticulation  is  now  accomplished.  The 
articular  ends  of  ulna  and  radius  are  thrust  outward,  freed  to  the  desired 
extent,  if  not  already  so  (being  careful  to  presene  the  greater  part  of  the 
attachment  of  the  brachialis  anticus),  steadied  with  forceps  and  sawed  hori- 
zontally through  at  the  base  of  the  olecranon,  including  a  slice  of  the  radius. 
The  articular  end  of  the  humerus  is  similarly  treated.  (5)  The  periosteo- 
capsular  sheath  is  sutured — the  muscles  quilted — temporary  drainage  estab- 
lished— the  wound  closed — and  the  part  dressed  upon  a  sf)ecial  splint. 

Comment. — (i)  The  disadvantages  of  this  method  are.  that  the  external 
expansion  of  the  triceps  tendon  is  cut;  the  anconeus  atrophies  (for  the  nerve 
to  it  comes  from  that  branch  of  the  musculospiral  which  supplies  the  outer 
head  of  the  triceps  and  is  cut  in  the  oblique  portion  of  the  incision);  and 
the  ulnar  nerve  is  less  easily  kept  from  harm.  (2)  Partial  excision  (of  the 
articular  ends  of  humerus,  ulna,  or  radius)  may  be  done  through  part  of 
Ollier's  incision. 


EXaSION  OF  SUPERIOR  RADiaULNAR  ARTICULATION 

BV  POSTERIOR  VKRTICAL  INCISION. 

Description. — An  o])eration  sometimes  done  for  unreduced  dislocation 
of  the  head  of  the  radius. 

Position. — As  in  excision  of  the  elbow-joint  by  the  posterior  median 
incision. 

Landmarks.— Elbow  and  radio-ulnar  articulations. 

Incision. — Vertical,  about  5  cm.  (2  inches)  in  length,  with  its  center 
over  the  radio-ulnar  articulation,  and  placed  behind  and  over  the  posterior 
part  of  the  supinator  longus  (Fig.  291,  C). 

Operation. — Incision  ])asses  through  skin  and  fascia.  The  supinator 
longus  is  recognized  and  is  either  slightly  displaced,  the  incision  pa.ssing 
along  its  posterior  border — or  the  incision  passes  directly  through  its  posterior 
fibers  and  upon  the  supinator  brcvis.  This  latter  muscle  is  then  carefully 
divided  over  the  head  of  the  radius,  ])referably  in  the  direction  of  its  fibers 
(guarding  the  posterior  interosseous  nerve  between  its  two  layers,  and  also 
the  musculosj)iral  nerve  and  the  biceps  tendon).  The  orbicular  ligament 
is  now  severed — the  j)arts  well  retracted — the  head  cx])osed  and  removed 
with  a  Oigli  or  other  saw.  The  musculo-periosteo-ca])sular  structures  are 
sutured  with  buried  gut  stitches — the  nuiscles  (luilted — the  wound  closed — 
and  the  elbow  dressed  upon  a  special  sj)lint. 


EXCISION  OF  HUMERUS.  IN  GENERAL. 
Surgical  Anatomy— Surface  Form   and   Landmarks.— Given   under 

Amputations  about  the  Arm,  pages  317  and  318. 

''— «^q1  Surgical  Considerations.-  The  entire  humerus  has  been  ex- 
"-—"H  hv  a  useful  arm.     Generally,  however,  only 
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be  described — any  portion  of  the  incision  being  available  for  the  removal  of 
special  portions  of  the  bone.  The  result  of  the  operation,  even  of  a  portion 
of  the  bone,  is  often  a  flail  and  useless  limb. 


EXaSION  OF  HUMERUS 

BY  LONG  F.XTERNAL  INCISION. 

Position. — Patient  is  turned  partly  ui)on  his  side  and  the  arm  so  placed 
as  to  expose  its  external  as|3ect. 

Landmarks. — Pectoro-deltoid  groove;  external  bicipital  sulcus. 

Incision. — So  placed  as  to  lie  between  the  deltoid  and  pectoralis  major 
above — and  along  the  external  bicipital  sulcus  below  (Fig.  290,  C,  where 
incision  for  partial  excision  is  given). 

Operation. — The  incision  is  carried  through  skin  and  superficial  fascia, 
and  is  then  carefully  deepened  between  the  soft  parts,  through  the  periosteum, 
to  the  bone  throughout.  The  deltoid  fascia  is  incised  and  the  groove  between 
the  deltoid  and  j^ectoralis  major  opened  uj)  by  retraction — the  bicijiital  fascia 
incised — and  the  humerus  reached  along  the  outer  border  of  the  coraco- 
brachialis  and  brachialis  anticus.  .Avoid,  by  retraction,  the  acromial  thoracic 
and  cephalic  vessels  in  the  j)ectoro-deltoid  groove— the  circumflex  vessels 
and  nerve  at  the  surgical  neck — the  musculos])iral  nerve  and  .superior  pro- 
funda artery  to  the  outer  side  of  the  middle  of  the  shaft — and  the, musculo- 
cutaneous nerve  l)etwecn  the  bicej)s  and  brachialis  anticus  in  the  lower  third 
of  the  arm.  The  bone  is  freed  subperiosteally,  the  insertions  of  the  tendons 
being  raised  with  the  periosteum.  The  entire  circumference  of  the  bone 
is  freed  at  its  center.  .\  chain  or  (iigli  saw  is  then  passed  between  periosteum 
and  center  of  humerus  and  the  bone  divided — after  which  either  end  is  grasped 
by  bone-forceps  and  cleared  toward  either  articulation.  The  articular  ends 
are  disarticulated  in  a  manner  similar  to  the  disarticulation  in  the  excision 
of  a  joint — except  that  the  ends  of  the  bones  are  approached  from  the  shaft. 
The  long  musculo-periosteal  sheath  of  the  diaphysis,  and  the  musculo- 
periosteo-capsular  .sheaths  of  the  articular  ends,  are  united  with  buried  gut 
sutures — the  muscles  (juilted — temj)orary  drainage  established  at  the  joint- 
ends — and  the  wound  closed.  The  limb  is  dressed  in  a  long  rigid  sjilint, 
which  includes  both  shoulder  and  elbow.     (See  end  of  preceding  page.) 


EXCISION  OF  SHOULDER- JOINT.  IN  GENERAL. 

Surgical  Anatomy — Surface  Form  and  Landmarks. — Given  under 
Disarticulation  at  the  Shoulder- joint,  pages  323  and  324. 

General  Surgical  Considerations.— Excision  of  the  shoulder- joint  con- 
sists in  the  removal  of  the  articular  end  of  the  humerus,  with  gouging,  only. 
of  the  glenoid  fossa  -no  j>art  of  the  scapula  being  removed  with  a  saw.  The 
subperiosteal  method  is  cs|)ecially  desirable,  the  l)est  results  attained  having 
followed  this  method. 

After-treatment. — The  sawed  end  of  the  humerus  is  held  in  contact  with 
the  glenoid  fossa,  the  arm  being  Ixmnd  to  the  side,  an  axillary  pad  inter- 
vening, and  the  weight  of  the  extremity  l)eing  supported  by  a  sling.  The 
axillary  pad  is  imf)ortant  in  kee|)ing  the  head  of  the  bone  from  being  drawn 
under  the  coracoid  |)rocess.  which  is  more  likely  when  the  external  rotators 
have  been  cut  and  the  pectoralis  major  and  latissimus  dorsi  act  unopposedly. 
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issive  mo\'ements  should  begin  as  soon  as  acute  inflammation  subsides — 
duction  being  the  last  movement,  as  it  displaces  the  head  inward. 

Results. — All  movements  are  to  be  expected,  except  abduction  beyond 
right  angle.     Weights  may  also  be  lifted. 

Best  Methods. — .\nterior  Oblique  Incision  (Baudens,  Hueter,  and 
Jier). 

Other  Methods. — Anterior  \'ertical  Incision  (Langenbeck).  Posterior 
?rtical  Incision.  Deltoid  Flap,  -\nterior  Cuned  Incision.  Posterior 
ined  Incision. 

Comparison  of  Methods. — The  anterior  oblique  method  involves  the 
nimum  damage  to  the  deltoid  muscle,  the  chief  muscle  of  the  shoulder- 
nt. 


Fig,  20.-,. — Excisions  aboi'T  the  Shoi-luhr  :— A,  Kxcision  of  shoulder-joint,  by  aiiurior  oblique 
isiou  ;  B,  Excision  of  shoulder-joint,  by  anterior  vertical  incision;  C,  1-xcision  of  clavicle,  by  long 
al  incision. 


EXaSION  OF  SHOULDER- JOINT 

BY  ANTERIOR  OBLIQUE  INXISION. 

Position. — Patient  supine,  near  edge  of  table,  shoulders  raised,  arm 
[^htly  abducted.  Surgeon  to  outer  side  of  both  shoulders.  .Assistant 
pports  limb. 

Landmarks. — Coracoid   process;  pectoro-deltoid   groove;  shoulder- joint. 

Incision. — Begins  just  to  outer  side  of  tip  of  coracoid  process  and  passes 
liqueiy  downward  and  outward  along  the  anterior  border  of  the  deltoid 
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Operation. — (i)  This  incision  passes,  at  first  through  skin  and  fascia, 
from  the  coraco-acromial  arch  to  its  lower  end.  The  pectoro-deUoid  groove 
is  then  demonstrated.  The  cephalic  vein  and  pectoral  muscle  are  drawn 
inward — the  deltoid  outward.  The  biceps  tendon  is  identified,  its  sheath 
opened,  and  the  contained  tendon  drawn  inward.  The  incision  is  continued 
in  the  original  line  through  the  capsule  into  the  joint  just  to  the  outer  side  of 
this  tendon,  and  through  the  periosteum  onto  the  humerus.  (3)  The  outer 
lip  of  the  wound  is  now  cleared.  The  periosteum,  capsule,  muscular  and 
tendinous  insertions  are  separated  by  rugine  and  periosteal  elevator  as  one 
continuous  layer.  An  assistant  depressing  the  elbow  and  rotating  the  humerus 
inward,  brings  the  greater  tuberosity  into  the  wound,  and  the  insertions  of 
the  supraspinatus,  infraspinatus,  and  teres  minor  are  cleared.  (3)  The 
inner  lip  of  the  wound  is  similarly  cleared.  By  depressing  the  elbow  and 
rotating  the  humerus  outward,  the  lesser  tuberosity  is  brought  into  the  wound. 
The  biceps  tendon  is  now  drawn  out  and  the  insertion  of  the  subscapularis  is 
separated.  (4)  The  head  of  the  humerus  is  then  disarticulated  by  depressing 
the  elbow  and  thrusting  the  head  forward  through  the  retracted  wound,  while 
the  biceps  tendon  is  drawn  inward.  The  neck  of  the  bone  is  now  cleared 
posteriorly,  hugging  the  bone  carefully  to  avoid  damage  to  the  circumflex 
vessels  and  nerve.  After  disarticulation,  the  head  of  the  humerus  is  steadied 
by  Hon-jaw  forceps  and  sawed,  the  section  passing  from  without  and  slightly 
downward  and  inward,  the  surgeon  so  standing,  on  both  sides,  as  to  grasp 
the  Hmb  with  his  left  hand  distally  to  the  sawcut,  while  the  soft  parts  are  well 
retracted  by  an  assistant.  Following  the  section,  the  margins  of  the  sawed 
bone  may  be  rounded  slightly.  The  humerus  is  sawed  between  the  attach- 
ments of  the  pectoralis  major,  latissimus  dorsi  and  teres  major  below,  and 
the  muscles  of  the  tuberosities  above — the  section  being  as  high  as  possible. 
(5)  The  glenoid  cavity  is  gouged  thoroughly  with  a  sharp  spoon,  and  the 
capsule  of  the  joint  is  scraped,  if  indicated.  (6)  Temporary  drainage  is 
provided  through  a  posterior  opening.  The  head  of  the  bone  is  drawn  into 
place — the  periosteo-capsular  wound  is  sutured  with  buried  gut  stitches — the 
muscles  quihed — and  the  wound  closed. 

Comment. — (1)  The  capsule  should  not  be  cut  transversely,  if  avoidable. 
(2)  All  the  muscles,  tendons,  and  ligaments  should  be  raised  attached  to  the 
periosteo-capsular  covering.  (3)  The  head  of  the  bone  may  be,  less  advis- 
ably, divided  in  situ  by  means  of  a  chain  or  Gigli  saw. 


EXCISION  OF  CLAVICLE.  IN  GENERAL. 

Surgical  Anatomy.— .\nteriorly;— supraclavicular  nerves  and  vein  con- 
necting cephahc  and  external  jugular  veins  cross  the  antcro-superior  surface 
of  the  clavicle.  Inferiorly; — axillary  vessels  and  ])rachial  ])lexus  rest  upon 
the  first  rib,  under  the  clavicle,  the  subclavius  muscle  and  dense  fascia  inter- 
vening. Posteriorly; — omohyoid,  scalenus  anticus,  scalenus  medius.  scalenus 
posticus,  sternohyoid,  anfl  sternothyroid  muscles;  subclavian,  suf)rascapular, 
and  internal  mammary  arteries;  innominate,  subclavian,  and  external  jugular 
veins;  brachial  ple.xus,  phrenic  and  ])osterior  thoracic  nerves;  ])leura,  apex 
of  lung,  and  thoracic  duct. 

General  Surgical  Considerations.— The  clavicle  may  be  removed  in 
whole  or  in  part — or  the  sternoclavicular  or  acromioclavicular  joints  may  be 
separately  excised. 
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HXCA'AOn  OF  SCAPULA.  ES'  GENERAL, 

Siiff^i^a)  Anatomy.  J}'  'hi«j  ;irtrrie-  in  the  nei2hhK>rhood  of  the 
;'  ij/wli  .;f«  i))«  f'/ll'/.'.jfi;'  iij;r;)';ii^ul.ir.  fro-^ini:  the  h'cament  of  the 
,1,1.1  ',ij;.j|.i;  );',!<  Ii,  ],<,  un<,r  '.ipular.  al<»ri;i  the  vertebral  border:  sub- 
:'.ij,.j)../  \,i.ih<\i  <,i  ;i'ill.if.  ..Ion;'  tfn-  irjferior  border  of  the  subscapularis; 
'\',i  ill  <.i|;iil.i  l/f.iiir|iol  III,  <  ;.i;Ml;ir.  fro"in;r  the  axillary  border;  acromial 
bf.K.'  In  ol  .1-  »o»m,iJ  il)«/i.i<  ir  .  .ihoin  the  .k  romial  j>rf»(e->.  The  surgical  neck 
o(  ili«  boiM  I  ni..il*<l  r.ll  l.v  a  lirj<-  from  the  -uj^rascapular  notch  through 
l\n   ;'M   it     I  .i|ii|j.i(  iiol'  li 

(ifiif.in]  Stir^'jcnl  Considerations,     (t)  The  scapula  may  be  removed 

III  .',  Iioji  01  1(1  ji.iil.  'I  lir-  pari  ii-iially  s<'parately  removed  are.  the  acromion, 
pail  ol  ilir  pine,  aii'l  | la 1 1  of  Ihc  lower  an^K.'.  (2)  The  glenoid,  acromion 
aii'l  .01. 1.  Old  pioM  r  ,iir  io  be  -avrd  when  possible.  (3)  The  chief  danger 
I  lioiii  li«iMoi(li,i)'c  'I  III-  <  hi<f  dillK  ully  is  in  ihe  detachment  of  the  muscles. 
(•<)  |iiii|'oi,ii\  diaiii.i)'!'  i.  iiidi<alrd.  (5)  'Che  e\<  ision  is  generally  by  the 
n| iiiliod       Ihr     iiliperifi  t(  a!    niflhod    is   scanely   practicable,    and  is 

I'riK  laJIv   liol  iiidit  al(-i|.  a  .  wall. 


TOTAL  EXCISION  OF   SCAPULA. 
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After-treatment. — A  pad  is  placed  in  the  axilla  to  keep  the  head  of  the 
humerus  out.  The  arm  is  pushed  up  so  that  the  head  is  in  its  natural  position 
and  steadied  against  the  chest — and  held  there  by  a  sling  for  three  or  four 
months.     Passive  movement  is  used  in  about  three  weeks. 

Results. — A  very  useful  limb  often  results — capable  of  all  underhand, 
but  no  overhand,  movements,  and  of  lifting  weights. 


TOTAL  EXaSION  OF  SCAPULA 

BY  STRAIGHT  INCISIONS  ALONG  SPINK  AND  VERTKBRAL  BORDER.  FORMING 
SITERIOR  AND    INFERIOR    FI.AI'S. 

Position. — Patient  on  sound  side,  near  edge  of  table,  with  back  to  opera- 
tor.   Surgeon  behind  both  scaj) 
ula?.     One  assistant  compresses 
subclavian  artery.     Another  as- 
sistant retracts  flaps. 

Landmarks.  —  Bony  [)romi- 
nences  and  outlines  of  scaj^ula. 

Incisions.  —  Vertebral  Inci 
sion — passes  parallel  with  and 
just  to  outer  side  of  verteljral 
border,  from  superior  to  interior 
angle.  Spinal  Incision —  begins 
over  acromioclavicular  joint  and 
f)asses  thence  along  acromion 
and  spine  to  junction  with  ver- 
tebral incision,  meeting  it  at 
almost  a  right  angle.  (Fig.  294, 
C,  C,  and  B,  B'.) 

Operation.  —  (I)  These  in 
cisions  pass  through  skin  and 
fascia.  Raise  the  superior  llaj), 
dividing  the  trajjezius  along  the 
upper  border  of  the  spine.  (2) 
Raise  the  inferior  flap,  divid 
ing  the  deltoid  along  the  lower 
border  of  the  spine.  (3)  Render 
the  vertebral  border  prominent 
by  drawing  the  ])atient's  arm 
across  his  chest  and  divide  the 
muscles  along  that  border  (leva 

tor  anguli  scapuhu,  rhomboidei  minor  and  major)— then  further  drawing 
the  vertebral  bonier  outward,  divide  the  serratus  magnus.  Ligate  the  pos- 
terior scapular  artery  near  the  superior  angle.  (4)  Clear  the  superior  border, 
severing  the  omohyoid  and  ligating  the  suprascapular  artery  near  the  supni- 
scapular  notch — the  arm  still  lieing  held  across  the  chest.  (5)  Render  the 
angle  of  the  shoulder  prominent  by  drawing  the  arm  downward — open  the 
acromioclavicular  joint — sever  any  remaining  portions  of  the  deltoid  and 
trap>ezius — and  cut  the  conoid  and  trapezoid  ligaments  as  near  the  clavicle 
as  possible.  (6)  Manipulate  the  arm  so  as  to  })ring  the  coracoid  j)roce>s 
as  far  as  possible  into  the  wound  macjc  by  separating  the  acromion  from 
the  clavicle,  and  sever  the  insertion  of  the  biceps,  coracobrachialis  and  pec- 
toralis  minor.     (7)  Divide  the  capsule  and  the  muscles  surrounding  it  (supra- 


Fi^.  J<»1— l"Xi  ISKiNS   AKOl'T  TIIK   SlIOCIDKR    AND 

St  "An  LA  —A.  l-.xi.  isioii  ot  slumldfr-joiiit,  hy  posterior 
\cHi(.:il  iru  isioii  ;  H,  1'.',  Wrtubnil  imisioii,  in  total 
txci^icii  ol  si.i|nila  h\  \  ti  tcbral  and  spinal  incisions  ; 
(.".  (■',  Spinal  im  ision,  in  total  excision  of  scapula  by 
\frrt(.'l>ra]  and  spinal  incisions;  D,  V-v,hapotl  incision, 
for  ixt  isi'>n  111  su)><ii'>r  anyli-  ot  s(  apula  ;  1".  V-shaped 
incision,  for  excision  of  inferitn  aiiKl*-"  of  bcapula. 


A*i 
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*\slh)^h^«»,  Uvf»<»«»|v|n<\tu^.  i\\v\  MiUMa|Uilans)  -and  also  the  scapular  head  of  the 
InUV|v*  M  iho  up|W  \\y\\  ol  tho  ulonoid  foss;i,  and  the  scapular  head  of  the 
h^np*  M  \\\\'  lowvv  |vul  \x|  \\\c  ^\v\\o'\k\  U\s^\.  (8)  Divide  the  remaining 
U\h^mUw  >>M\no\lM\)i  tho  avillaiA  UmxIof  of  ihe  scapula  to  the  arm,  the  teres 
u\«viix^»  .H\\l  n\u\\M.  x\Uti<vji  tUovv  nuiMles  frvMU  in  fmnt — seizing  and  t>*ing  the 
•»\\^w>  >^p\\K\\  xU^M\  p<\\\u\^,\l  ^^^  ti\o  orijiin  of  the  dor^alis  scapulae.  (9)  The 
\Kv|s  \  \>\v»'vx  K^v,  <^\o  v\^M,Avpin,uviN,  infraspinatus,  and  sulv^rapularis.  are  re- 
^N\%\\»\  \\\»t\  t)v  tsMv  <  \vx"^pt  ih,a  thoir  tcrvions  vni  insonion  into  the  humerus 
vi\\^  K  A      \>\\N^>  ;lv  tUpv  into  pb^x^  .r<v'.  sutv.ix-  their  maipnis-     Temporary 


Aeitoic 


r%^    -  . 


-rr^Sw 


oHier 


EXCISION  OF  FIRST  INTERPHALANGEAL  JOINT  OF  TOE.  423 


General  Surgical  Considerations.— The  same  general  principles  apply 
in  excisions  about  the  toes  as  in  excisions  about   the  fingers.    The  details 
of  the  various  excisions  about  the 
toes  will,  therefore,  not  be  separately 
given.      Besides,    excision    of    the 
parts  of  the  toes  is  quite  rare — am- 
putations generally  being  done  in 
stead.     This  applies  to  all  the  toes 
except  the  great  loe — with  reference 
to  which  it  may  be  understood  that 
most  of   the    following    oi)erations 
apply. 

EXCISION  OF  TERMINAL  PHA- 
LANGES OF  TOES. 

Best    Method.  — U  Shaped 
Plantar  Incision. 

Description. — .As  for  the  term! 
nal  phalanx  of  finger,  page  403. 


EXCISION   OF   SECOND  INTER- 
PHALANGEAL JOINTS  OF  TOES. 

Best  Method.— Two  Dorso- lat- 
eral Incisions. 

Description. — .As  for  the  second 
interphalangeal  joint  of  the  fingers 
(page  403) — exce|)t    that   the  inci- 
sions are  here  more  dorsal  than  hit 
eral.     (Fig.  296,  A,  A'.) 


EXaSION  OF  SECOND  PHA- 
LANGES OF  TOES. 

Best  Methods.  —  Two  Dorso- 
lateral Incisions — for  toes  in  general. 
U-shaped  Palmar  Incision  —  for 
great  toe. 

Description.— As  for   the     e( 
ond   phalanx  of   the  fintj^ers    ('i)agc 
405) — or  of  the  thumb  (|)age  40^}. 
(Fig.  296,  B,  B'.) 


EXaSION  OF  FIRST  INTERPHA- 
LANGEAL JOINTS  OF  TOES. 

Best  Method.— Two  Dorso  lat- 
eral Incisions — for  toes  in  general. 
Dorso-internal  Incision — for  great  toe. 

Description.— .\s  for  the  first  interphalangeal  joint  of  the  fingers  (page 
406) — or  of  the  thumb  (also  page  40O).     (Fig.  jgO,  C,  C.) 


I'ii:  2 V).  — I-.xcisioNs  \iii>i-r  THi':  I'mn  .—A, 
A'.  IC\«  l^il'Il  "t  SI  >  Mini  i)h;il;iiiKi--:il  joint  h\  twfxlor- 
s.i!  iiuisiLiis;  1'..  1!',  l-.xt  isioii  of  sicoiid  iihnlatix, 
h\  two  dorsal  ituisii.im;  (.' .  ^" .  i';x<M'^ioii  of  titst 
|>li.i!.nii;.al  joint.  I)\  twodors.il  iiuisioii-. ;  I).  I-lxri- 
si"ii  I.I  tnNt  |ili;daiiL;i;d  joint  of  ^rrat  tf>t-  hy  dorso- 
inti-iii.il  MM  isi.,11  ;  i:.  I',',  I'.Mi^ion  of  inetatarso- 
phaliii-t  ai  joint  t)\  two  dotso-latt'ial  imisinns  ;  I-', 
l.\.  i-ionol  nil  lataisal.  1>\  (loi>al  im  ision;  (i.  Kx- 
lisi.m  oi  iiniaiar>al  In  dorsal  iniision,  w  ilh  addi- 
tional anmiiai  ini  i^ion  ;  II.  11'.  Osliopla^lic  resec- 
tion of  anterior  i,ii.>iis  an(l  iaiso-iiu-talarsn>,  by  in- 
tviiial  and  ♦■xlt.-rn.d  clorso-latfral  im  isioiis. 
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EXaSION  OF  FIRST  PHALANGES  OF  TOES. 

Best  Methods. — Dorso-internal  Incision — for  great  toe.  Two  Dorso- 
lateral Incisions — for  toes  in  general,  if  done  at  all. 

Description. — As  for  the  first  phalanx  of  the  fingers  in  general,  if  done 
at  all  (page  406) — or  for  the  thumb  (also  page  406). 


EXaSIONS  OF  BONES  AND  JOINTS  ABOUT  THE  FOOT. 

Surgical  Anatomy — Surface  Form  and  Landmarks. — Given  under 
Amputations  and  Disarticulations  about  the  Foot  (pages  344  to  347). 

General  Surgical  Considerations.— (i)  The  general  features  of  ex- 
cisions of  the  metatarsals  are  the  same  as  of  excisions  of  the  metacarpals. 
(2)  Individual  metatarsal  bones  are  not  frequently  excised.  That  of  the 
great  toe  is  the  one  most  often  excised.  (3)  The  sesamoid  bones  are  left 
in  situ,  as  in  the  hand.  (4)  The  chief  tarsal  bones  systematically  excised 
are  the  os  calcis  and  astragalus.  Other  portions  of  the  tarsus  are  excised 
as  indicated.  And  other  tarsal  l)()nes  are  wholly  or  partially  excised  in  such 
operations  as  those  for  the  deformities  about  the  foot. 


EXaSION  OF  METATARSOPHALANGEAL  JOINTS. 

Best  Methods. — Two  Dorsolateral  Incisions — for  the  toes  in  general. 
Dorso-internal  Incision — for  the  great  toe. 

Description. — As  for  the  metacarp()-})halangeal  joint  of  the  fingers,  in 
general  (page  406) — or  of  the  thumb.    (Fig.  296,  E,  E'.) 


EXaSION  OF  THE  METATARSAL  BONES. 

Best  Methods. — Dorsal  Incision — for  toes  in  general.  Dorso-internal 
Incision — for  great  toe. 

Other  Methods. — Intcrno-piantar  Flap — for  great  toe. 

Description. — As  for  tlic  mctacar[>al  bones  by  dorsal  incision  (page  407) 
— or  of  the  metacarpal  of  the  thumb  by  dorso-external  inci.sion  (page  408). 
(Fig.  296.) 

EXaSION  OF  ASTRAGALUS 

P.V  EXTERNAL  CURVED  IXCISIO.V. 

Position. — Patient  supine,  foot  resting  on  inner  side.  Surgeon  on  side 
of  operation.     Assistant  steadies  foot  and  leg. 

Landmarks. — Fibula;  astragalus;  base  of  fifth  metatarsal. 

Incision. — Begins  about  7.5  cm.  (3  inches)  above  ankle,  at  anterior 
border  of  fibula — ])asscs  vertically  downward  external  to  peroneus  tertius 
and  musculocutaneous  nerve — and  curves  thence  forward  over  outer  surface 
of  astragalus  to  base  of  fifth  metatarsal  (Fig.  297,  A), 

Operation. — Having  incised  skin  and  fascia,  retract  the  peroneus  tertius 
inward  and  extensor  brevis  digitorum  outward.  In  the  inter\'al  thus  left, 
incise  the  capsule  of  the  ankle-joint  and  open  the  medio-tarsal  joint.  Free 
the  neck  of  the  astragalus  and  the  lower  ends  of  the  tibia  and  fibula.     Divide 
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the  calcaneo-astragaloid  ligament  and  anterior  and  posterior  bands  of  the 
external  lateral  ligament.  Run  along  the  outline  of  the  astragalus  at  its 
junction  with  the  os  calcis  and  scaphoid  with  a  stout  knife.  Invert  the  foot 
forcibly  and,  while  in  this  semidislocated  position,  free  the  inner  surface  of 
the  astragalus,  using  special  care  near  the  ])ostcrior  tibial  vessels  and  nerve. 
The  astragalus  is  now  grasped  with  bone-forceps  and  removed  severing  any 
further  binding  ligaments  which  may  hold  it,  while  under  tension.  The  leg 
then  drops  down  upon  the  upper  surface  of  the  os  calcis.  The  soft  j)arls  are 
brought  together  with  deep  anci  suj)erficial  sutures—  the  deej)  sutures  being 
of  chromic  gut  and  including  as  much  fibrous  tissue  as  possible.  Temporary 
drainage  is  used — and  the  foot  is  put  uj)  at  a  right  angle  to  the  leg. 

Comment. — Excision  of  the  astragalus  by  the  external  curved  incision 
is  preferable  where  the  unyielding  condition  of  the  tissues  doe^  not  recjuire 
two  lateral  incisions,  as  in  the  following  oj)eration. 


EXaSION  OF  ASTRAGALUS 

BY  EXTERNAL  A.\GUL.\R  AND  INTICKNAL  CURVICI)  INCISION. 

Description. — The  bone  is  most  easily  rcmovc<l  from  the  outer  asjx'ct 
the  bone  being  approached  })etween  the  tendons  of  the  tibialis  anti<  us  and 
tibiaHs  posticus,  on  the  inner  side-and,  on  the  outer  sifle,  between  the  tendons 
of  the  peroneus  tertius  and  peroneus  jjrevis.     The  operation  is  done  by  the 
open  method. 

Position. — Patient  suf)ine,  foot  extenrling  over  edge  of  table  anrl  turned 
to  face  inward  and  upwarri  for  inner  in(i>ion  and  outw.irrl  and  upwani  for 
outer  incision.  The  surge<»n  stand>  fadng  tiie  foot.  'J'he  assistant  steadie, 
leg  and  toes. 

Landmarks. — Inner  and  r)uter  malleoli;  articular  border  of  tibia;  as- 
tragalo-scaphoid  joint;  astragalo  (  al(  aneal  joint. 

Incisions. — (i)  External  .Angular  In(i-ion;  'I'he  \'ertiral  jiortion  liegins 
just  above  the  level  of  the  artic  ular  border  oi  the  tibia,  on  it-,  antero  ext<Tnal 
aspect,  and  [lasses  downward  }>et\veen  the  tendons  of  the  ]»(T*»neu^  tertitis 
and  peroneus  brevi^;.  parallel  with  and  ju~i  Ijchind  the  former  tendfm.  ff»r 
about  6  cm.  (2^  inche>),  and  end-  o\er  the  <  uboifl  Ixjne;  the  llori/fir-tal 
portion,  shorter,  i>  at  a  riL'ht  anu'le  to  the  \erti(al  j>ortion,  beginninj.'  about 
its  center  and  pa.-.-ing  backward  and  -lii/htly  downward,  ending  jii-t  below 
the  tip  of  the  external  malleolus.  (2)  Inl'Tii.d  Curved  Inn  ion;  be^'in-  ju-i 
above  the  level  of  the  articular  -urf.ue  of  the  tibia,  on  it-  anferc*  iriternal 
aspect,  and  j)as.-<--  rlc>wn  immediately  iii  fnnit  <<f  the  anterior  margin  of  the 
tibia  to  slightly  behnv  the  tip  of  the  irji'-rnal  mallc-olu-.  v.hence  if  curves 
backward  and  ends  ju-t  below  the  center  <;f  the  internal  rnallec,lij-,  rMjr, 
297,  B,  and  Fig.  298,  ('.) 

Operation.— Cl  I  The-e  inci-i'^n-  f;r-f  p,i--  throMtrh  -kin  ut,(\  fa  '  ia  c,r,Iy, 

(2)  The  outer  inci-icui  i-  then  deejxrneri  lir-t.  -.iijl  the-  f.vo  rec  tar.^'ul.ir  flap- 
turned  back  ancI  the  antero  external  ■,'.-]>4-ir  of  tK»-  .-. -frr.'.'al':-  e-.j/o/d  befv.een 
the  tendons  of  the  yxrroneu-  terti--  ar/i  r^er'/rie-;-  hrc--.;-.  Jc^pibiy  ev.tfnd 
and  invert  the  for.t.  retra<  tin'j  the  rer/i^r.-.  •;:,'!  fll.i'U:  y].f  li^'.-jrner.t  V-»''-en 
the  astragalus,  on  the  erne  hand.  ;:rid  tr.e  nS-:!;.  o-  'aN;-.  -'ai^hoid  '•.r.'i 
dbia,  on  the  other — a-  f_:r  a-  car,  }.*:  ::r' <,rr.:A:-'-.f':  ir'.rr.  t^r-  f,.u-r  ■/■  o;r.'! 

(3)  The  inner  inc-i-ir,n  :-  r,o-.v  deer^r.'':  .^r/i  'r.f:  '  ::■(:'':  '?.:■.',  '  ■.rT.ff\  ^,>.''f:  :::A 
the  antero-intemal  2L-\)f:'\  of  -.:.<:  ;;-T;1'-.:>  e'.r,',-e'i  j-yvf-er,  fh*-  vr/lor.  of 
die  tibialis  anticui  and  i^>-ti^'.-.     V '.:'.'','/.■  cxUsrA  hxA  e'.ert  r"'.e  fv/.  re- 
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trading  the  tendons  out  of  the  way,  and  complete  the  division  of  the  ligaments 
binding  the  astragalus  to  the  tibia,  os  calcis,  and  scaphoid — as  far  as  can  be 


Fir.  297. — Excisions  aboit  thi-:  Foot  : — A,  Rxcisioii  of  aslrajjaUis.  hv  t-xtcrnal  curved  incision  ;  B, 
F'xtcnial  aiiKulai  iiKJsioj;,  in  t-xcisioiiof  astraKahis  by  external  auKularaiid  internal  curved  incisions; 
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and  strongly  whipped  out  through  the  outer  wound — any  remaining  connec- 
tions being  severed  while  on  the  stretch.  (5)  Suture  the  flaps  into  place — 
institute  temporary  drainage — and  put  up  the  foot  at  a  right  angle  to  the 
leg.  Prior  to  suturing  the  skin-flaps,  it  is  well  to  apply  several  buried  chromic 
gut  sutures  wherever  loose  portions  of  fibrous  tissue  may  be  brought  into 
contact  to  strengthen  the  parts. 

Comment. — (1)  This  excision  may  be  made  through  simply  the  vertical 
portions  of  these  two  incisions — by  retracting  the  lips  of  the  wounds  and 
thus  reaching  the  bones.     (2)  Movement  of  the  ankle-joint  is  not  expected. 

Other  Methods  of  Excision. — External  Angular  Incision.  Transverse 
Incision.     Internal  and  External  \'ertical  Incisions. 


EXasION  OF  OS  CALQS 

BV  HORIZONTAL  fCRVKD  AND  VKRTICAL  INCISIONS. 

Description. — The  bone  is  removed  from  the  postero-external  aspect. 
The  operation  should  be  done  as  sul>periosteaIly  as  jwssiblc. 

Position. — Patient  lies  on  sound  side  with  foot  supported  on  inner  side 
and  free.     Surgeon  faces  foot.     .Assistant  steadies  leg. 

Landmarks. — Base  of  fifth  metatarsal;  position  of  posterior  tibial  vessels; 
tendo  Achillis;  calcaneocuboid  joint. 

Incisions. — Horizontal  Incision  —begins  at  base  of  fifth  metatarsal — 
passes  horizontally  backward,  well  above  the  margin  of  the  sole,  around  the 
conve.xity  of  the  heel  to  its  inner  side,  to  a  point  about  ^.2  cm.  (1}  inches) 
internal  to  the  median  line  of  the  heel — stopping  well  posterior  to  the  j)Osterior 
tibial  vessels  and  nerve.  Vertical  Incision  -begins  about  5  cm.  (2  inches) 
above  the  horizontal  incision,  on  the  outer  side  of  the  foot — and  ])asses  ver- 
tically downward  just  anterior  to  the  tcnrlo  .Achillis,  and  l)etween  it  and  the 
tendons  of  the  peroneus  longus  and  brevis,  and  meets  the  horizontal  incision 
at  a  right  angle.     (Fig.  297,  C.) 

Operation. — (i)  These  incisions  are  now  deepened  and  the  two  small 
flaps  made  by  them  are  turned  forward  and  upward,  and  l)ackward  and 
upward,  respectively.  (2)  The  os  calcis  's  exposed  behind  the  peronei  tendons 
and  the  periosteum  incised  in  the  lines  of  the  incisions.  By  means  of  a  rugine 
ever\'thing  is  raised  from  the  bone  as  subi)eriosteaIly  as  possible — on  its 
outer,  under,  posterior,  inner,  and  upper  surfaces,  in  order.  The  tendo 
Achillis  is  severed  and  the  soft  j)arts  and  tendons  are  well  retracted  during 
this  decortication.  (3)  The  head  of  the  bone  is  grasped,  with  lion-jaw  force|)S 
and  is  drawn  outward — the  remaining  connections  being  severed  while  on 
the  stretch.  (4)  The  tlai)s  are  dropped  into  place  and  sutured— temi)orary 
drainage  being  established.  The  foot  is  j)ut  up  at  a  right  angle,  u[)on  an 
anterior  splint  (so  as  not  to  exert  any  undue  pressure  upon  the  wound). 


EXaSION  OF  ANKLE-JOINT.  IN  GENERAL. 

Surgical  Anatomy— Surface  Form  and  Landmarks.— Given  under 
Disarticulation  at  the  .\nkle.  pages  358  and  ;,5f^ 

General  Surgical  Considerations. -The  ojieration  is  not  frequently 
performed.  Ankylosis  results  in  the  majority  of  cases.  The  mcclio-tarsal 
joint,  however,  generally  takes  on  considerable  compensatory  action.     Some 


428  EXCISIONS. 

shortening  results.     Sometimes  the  entire  astragalus  is  removed  at  the  same 
time. 

After-treatment. — The  foot  is  kept  at  a  right  angle  to  the  leg  in  a  fixed 
splint — and  in  the  same  straight  line  with  the  leg.  Although  ankylosis  is 
sought  by  some  surgeons,  movement  is  aimed  at  by  the  majority — and  passive 
movements  are  begun  early. 


EXaSION  OF  ANKLE-JOINT 

BY  TRANSVERSELY  CURVED  EXTERNAL  INCISION  -  LAIENSTEIN'S  OPERATION. 

Description. — The  joint  is  exposed  through  a  single  external  incision, 
and  the  articular  surfaces  of  the  bones  brought  into  the  field  by  disarticula- 
tion accomplished  by  forcible  temjxjrary  inversion  of  the  foot. 

Position. — Patient  midway  between  supine  and  lateral  positions;  foot 
resting  upon  inner  side.  Surgeon  stands  behind  heel  to  make  incision,  and 
faces  foot  to  complete  operation.     Assistant  steadies  leg. 

Landmarks. —  Ankle  and  astmgalo-scaphoid  joints:  peroneus  tertius 
tendon;  external  malleolus;  tendons  of  peroneus  longus,  brevis.  and  Achillis. 

Incision. — Begins  on  dorsum  of  foot,  midway  between  ankle-joint  and 
astragalo-scaphoid  articulation,  and  over  ])er()neus  tertius  tendon — passes 
nearly  horizontally  backward  below  and  beyond  the  outer  malleolus — and 
thence  upward  between  the  tendo  Achillis,  on  the  one  hand,  and  the  tendons 
of  the  peroneus  longus  and  brevis,  until  from  5  to  7.5  cm.  (2  to  3  inches) 
above  the  joint  (Fig.  2Q9,  A). 

Operation. — (1)  The  skin  and  fascia  are  at  first  carefully  divided.  The 
musculocutaneous  nerve  is  identified  and  drawn  inward.  The  peroneus  ter- 
tius tendon  and  extensor  tendons  are  also  displaced  inward.  The  external 
saphenous  vein  and  nerve  are  not  disturbed  posteriorly.  (2)  The  incision 
is  deepened  between  the  retracted  extensor  tendons  and  fibula  down  to  the  as- 
tragalus, dividing  the  caj)sule  cf  the  ankle-joint  back  to  the  external  malleolus. 
The  three  bands  of  the  external  lateral  ligament  are  .separated  from  the 
outer  malleolus.  The  sheath  of  the  j>er()neus  longus  and  brevis  is  carefully 
incised  upward  posteriorly  to  the  fibula  so  that  it  may  be  subsequently  sutured 
(the  sheaths  being  separate  below  the  tip  of  the  external  malleolus  and  common 
above  the  tip).  The  tendons  are  then  removed  from  their  sheath  and  re- 
tracted backward.  By  dividing  the  })eroneal  sheath  high  up  the  leg  and 
freeing  of  the  tendons,  sufficient  room  may  often  be  gotten  for  disarticulation 
without  severing  the  tendons — otherwise  these  tendons  must  be  cut  and 
subsequently  sutured  with  catgut.  (3)  The  periosteum  is  now  divided  over 
the  fibula,  and  it,  together  with  the  peroneal  sheath,  are  separated  posteriorly, 
with  as  much  as  possible  of  the  periosteum,  from  the  posterior  surface  of 
the  fibula  and  tibia.  (4)  The  periosteum  is  similarly  separated  from  the 
anterior  part  of  the  fibula  and  anterior  surface  of  the  tibia,  carrying  with  it 
the  attachment  of  the  anterior  portion  of  the  capsule.  The  foot  is  thus  freed 
from  its  attachments  to  the  outer  aspect  of  the  fibula  and  to  the  anterior 
and  posterior  aspects  of  the  tibia.  (5)  Forcibly  bend  the  foot  inward  until 
disarticulation  is  .so  com])letely  accomplished  that  the  inner  aspect  of  the 
foot  rests  against  the  leg  and  the  sole  looks  upward  (toward  the  crotch), 
turning  upon  the  internal  lateral  ligament  as  a  hinge — the  ligament  being 
"'  '-otim'hic.  All  the  joint  surfaces  are  thus  brought  well  to  view — 
— *>nt  as  mentioned  above.     (6)  As  much  of 
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sawing  off  more  than  the  articular  surface  of  the  astragalus — and  the  gouj 
of  the  articular  surfaces  of  the  tibia  and  fibula,  leaving  the  malleoli  to  pre' 
lateral  displacement  of  the  fcK)t.  If  necessary,  however,  as  much  ma} 
removed  of  the  osseous  tissues  as  in  the  following  operation.  (7)  If 
peroneal  tendons  have  been  severed,  these  are  now  sutured  with  chromic 
— replaced  in  their  sheath — and  the  sheath,  in  any  event  (whether  the  tenc 
have  been  divided  or  not),  is  rej)aired  by  chromic  gut  suturing.  Tempo 
drainage  is  used — the  wound  closed — and  the  foot  put  up  at  a  right  angl 


EXaSION  OF  ANKLE-JOINT 

BY  KXTKKNAL  dRXKI)  AND  INTERNAL  ANC.ULAR  INCISIONS. 

Position. — Patient  rests  midwav  between  side  and  back,  so  as  to  b 


Fig.  299.— Excisions  about  thk  Foot: — A.  Excision  of  ankle-joint  by  transverse  curved  i 
nal  incision  ;  B,  External  curved  incision,  in  ex(.i>ion  <>i  aiikk-joiiit  b\  external  curved  and  int 
angular  incisions. 

inner  aspect  of  foot  uppermost  during  the  inner  incision,  and  vice  ve 
with  foot  suf)]K)rled.     Surgeon  faces  fool.     Assistant  steadies  limb. 

Landmarks. — The  lower  part  of  tibia  and  inner  malleolus;  lower 
of  fibula  and  outer  malleolus;  tibio-astragaloid  joint. 

Incisions. — (i)  External  Incision — (with  foot  resting  on  inner  asp 
— about  7.5  cm.  (3  imhes)  in  length — extends  down  the  antero-latcral  as 
of  fibula  to  just  below  the  tip  of  the  outer  malleolus — thence  curves  backv 
around  the  external  malleolus  and  |)asses  upward  along  the  posterior  bo 
of  the  fibula  for  about  2.5  cm.  (i  inch)  (Fig.  299,  H).  (2)  Internal  Iiuisir 
(with  foot  resting  upon  outer  aspect )  — about  7.5  cm.  (3  inches)  in  lengl 
extends  down  inner  aspect  of  tibia  to  tij)  of  internal  malleolus.  .A  sec 
incision  may  then  be  added— either  a  transverse  incision  meeting  the 
almost  at  a  right  angle,  and  extending  about  1.3  cm.  {h  inch)  on  either 
CFig.  298,  D) — or  a  curved  inc  ision  [)assing  forward. 

Operation. — (i)  The  outer  incision  passes  down  through  skin,  fa? 
and  periosteum  as  far  as  it  lies  over  the  fibula-  -that  portion  below  the  exte 
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malleolus  at  first  passes  through  skin  and  fascia  alone.  The  periosteum  is 
now  turned  forward  and  backward  over  the  fibula — the  external  lateral 
ligament  and  capsule  are  split  in  line  with  the  vertical  incision  and  turned 
backward  and  forward  with  the  periosteum.  The  peroneus  longus  and 
brevis  tendons  are  retracted  backward.  The  anterior  surface  of  the  fibula, 
and  as  much  as  possible  of  the  anterior  surface  of  the  tibia  and  astragalus, 
are  freed  subperiosteally  through  the  outer  wound,  as  well  as  the  posterior 
surface  of  the  fibula,  and  as  much  as  possible  of  the  posterior  surface  of  the 
tibia.  (2)  The  lower  end  of  the  fibula  is  now  divided  with  a  chain  or  Gigli 
saw,  or  with  a  chisel,  about  2.5  cm.  (i  inch)  above  its  tip — and  is  grasped 
by  bone-forceps  and  removed,  aided  by  a  touch  of  the  rugine  where  necessary. 
(3)  The  internal  incision  is  made  through  skin,  fascia,  and  p)eriosteum  to 
bone,  where  it  lies  over  the  tibia — and  through  skin  and  fascia;  below  the 
tip  of  the  malleolus.  The  periosteum  is  similarly  freed  forward  and  back- 
ward, with  the  overlying  and  connected  ligaments — freeing,  through  the  inner 
wound,  the  outer  and  remaining  portions  of  the  anterior  and  posterior  sur- 
faces of  the  tibia,  and  the  anterior  surface  of  the  astragalus.  The  internal 
lateral  ligament  and  capsule  are  similarly  divided  vertically  and  turned  for- 
ward and  backward  as  part  of  the  periosteo-capsular  covering.  (4)  The 
anterior  and  posterior  tibial  tendons  are  well  retracted  while  working  through 
the  inner  incision — and  if  a  lower  cross-cut  be  added  to  the  inner  vertical 
incision,  care  is  taken  that  it  does  not  extend  far  enough  anteriorly  or  pos- 
teriorly to  injure  these  tendons.  (5)  The  lower  end  of  the  tibia  is  now  either 
divided  in  situ  with  a  chain-saw,  or  j^rotruded  through  the  inner  wound, 
grasped  with  forceps,  and  sawed  just  above  its  articular  surface.  (6)  The 
upper  portion  of  the  astragalus  is  then  sawed  off  with  a  thin,  narrow  saw, 
through  the  outer  wound — or  entirely  disarticulated  and  removed,  as  indi- 
cated. (7)  The  inner  and  outer  wounds  are  sutured — lemporar}-  drainage 
established — and  the  foot  dressed  at  a  right  angle  to  the  leg. 


EXaSION  OF  TIBIA,  IN  GENERAL. 

Surgical  Anatomy — Surface  Form  and  Landmarks. — Given  under 
Amputations  about  the  Leg. 

General  Surgical  Considerations. — Where  a  subperiosteal  excision  is 
done,  a  very  useful  limb  often  results,  even  after  the  entire  removal  of  the 
bone.  The  articular  ends  should  be  left  if  possible.  Any  portion  of  the 
tibia  may  be  removed  through  the  corresponding  part  of  the  following  in- 
cision. 

TOTAL  HXaSION  OF  TIBLA 

BY  INTERNAL  VERTICAL  INCISION. 

Position. — Patient  supine;  leg  turned  outward.  Surgeon  to  outer  side 
of  right  limb,  cutting  downward,  and  vice  versa  on  left. 

Landmarks. — Inner  aspect  of  tibia,  which  is  practically  everywhere 
subcutaneous. 

Incision. — Passes  just  in  front  of  the  inner  border  of  the  entire  length 
of  the  tibia,  from  the  knee-joint  to  the  ankle-joint  (Fig.  300,  \). 

Operation. — The  incision  passes  directly  through  periosteum  to  bone — 
running  behind  the  tendons  of  the  sartorius,  gracihs,  and  semitendinosus 
above — and  the  internal  saphenous  nerve  being  recognized  and  retracted 
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below.  Once  beneath  the  periosteum,  the  shaft  of  the  bone  is  entirely  freed 
subperiosteally  by  means  of  a  well-curved  perios- 
teal elevator.  The  periosteum,  together  with  all  the 
muscles  and  tendons  attached,  is  freed  to  near 
the  articular  ends.  A  chain  or  Gigli  saw  is  then 
passed  between  the  bone  and  periosteum  and  the 
bone  divided  at  its  center.  Each  end  of  the  tibia  is 
grasped  in  turn,  with  strong  bone-forceps,  and  drawn 
outward — during  which  manrcuvre  the  articular 
end  is  freed  up  to  the  joint  subperiosteo-capsularly 
— and  disarticulated.  The  edges  of  the  incision  in 
the  periosteum  of  the  shaft,  and  in  the  capsules 
of  either  end,  are  now  sutured  with  buried  gut 
stitches.  Temporary  drainage  is  instituted  at 
either  joint  end — the  muscles  and  deep  connective 
tissue  quilted  together,  wherever  indicated — the  skin 
wound  closed — and  the  limb  put  up  on  a  straight 
splint. 


EXaSION  OF  FIBULA,  IN  GENERAL. 

Surgical  Anatomy  —  Surface  Form  and 
Landmarks. — Given  under  Amputations  about 
the  Leg,  pages  362  and  363. 

General  Surgical  Considerations.— (i)  The 
fibula  may  be  removed  in  whole  or  in  part.  (2) 
Removal  of  the  outer  malleolus  is  apt  to  be  fol- 
lowed by  eversion  of  the  foot  \  very  useful  limb, 
however,  generally  follows  the  subperiosteal  exci- 
sion of  the  bone.  (3)  The  su])erior  tibio- fibular  ar- 
ticulation often  communicates  with  the  knee  joint 
— it  is,  therefore,  desirable  to  leave,  if  f)ossible, 
the  head  of  the  fibula  entirely,  or.  after  cutting  it 
off,  gouge  out  the  head,  leaving  a  protective  barrier 
of  bone  to  intervene  between  the  knee-joint.  (4) 
In  excising  the  upper  half  of  the  bone  alone,  a 
posterior  vertical  incision  (part  of  the  following 
incision)  is  used,  passing  behind  the  |)cronei  mus- 
cles. (5)  In  excising  the  lower  half  alone,  an 
antero-extemal  vertical  incision  is  used,  passing  in 
front  of  the  peronei  muscles. 


Fig.  300.— Excisions  about 
Long  Bonks  of  Lower  F.x- 
trkmity:— A,  Excision  of  tibia 
hy  iutenial  vertical  incision  ;  B. 
rCxiision  of  fibula  by  posterior 
vertical  incision  ;  C,  D,  Exci- 
sion of  |>ortions  of  femur  by  ex- 
ternal vertical  incision. 


EXaSION  OF  FIBULA 

BV  POSTERIOR  VERTICAL  INCISION. 

Position. — Patient  supine;  leg  turned  well  to  inner  side.  Surgeon  and 
assistant  stand  as  in  excising  the  til>ia  (page  430). 

Landmarks. — Outline  of  fibula;  articulations  of  superior  tibio-libular 
joint  and  ankle-joint. 

Incision. — Pa.sses  the  entire  length  of  the  bone,  from  the  tibio-fibular 
articulation  to  the  ankle-joint — running  down  behind  the  j)eroneus  longus 
and  brevis  mu.scles,  along  the  posterior  aspect  of  the  bone  (Fig.  300,  B). 

Operation. — The  above  incision  is  first  made  through  skin  and  fa.scia — 
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and  then  deepened  through  periosteum  to  bone — guarding  the  external 
popliteal  nerve  above,  where  it  winds  around  the  neck  of  the  bone,  and  the 
peroneal  artery  behind  the  lower  half  of  the  bone.  The  bone  is  reached, 
above,  between  the  peroneus  longus  in  front,  and  soleus,  behind — and, 
below,  between  the  peroneus  longus  and  brevis,  in  front,  and  flexor  longus 
hallucis,  behind.  Once  beneath  the  periosteum,  this  membrane  is  raised 
from  the  bone  in  as  nearly  one  layer  as  possible,  and  to  as  near  the  articular 
ends  of  the  bone  as  possible,  together  with  the  overlying  muscles  and  tendons 
still  attached.  A  chain  or  Gigli  saw  is  then  slipj)ed  between  bone  and  perios- 
teum and  the  bone  divided  in  its  middle.  Each  end  is  then  grasped  by  bone- 
forceps  and  drawn  outward — and,  while  so  held,  is  further  freed  of  its  perios- 
teum, and,  at  its  articular  ends,  of  its  pcriosteo-capsular  covering.  The 
articular  ends  are  then  disarticulated  at  the  ankle-joint  and  at  the  superior 
tibio-fibular  articulation  (see  General  Surgical  Considerations,  page  431). 
Avoid  opening  into  the  knee-joint,  if  possible,  and  injury  to  the  anterior 
tibial  and  musculocutaneous  nerves.  It  is  preferable  to  preserve  the  upper 
and  lower  articular  ends  in  situ — making  the  section  just  beyond  the  articu- 
lation, unless  contraindicated.  The  long  periosteal  and  peristeo-capsular 
wound  is  now  sutured  with  catgut — muscles  quilted — temporary  drainage 
instituted,  if  the  articulations  have  been  opened  up — the  wound  closed — 
and  the  limb  put  up  on  a  long  s])lint. 


EXaSION  OF  PATELLA 

BV  VERTICAL  IN'CISION. 

Description. — The  patella,  which  may  be  considered  a  sesamoid  bone 
developed  in  the  quadriceps  extensor  tendon,  is  simply  shelled  out  of  that 
structure,  through  a  single  anterior  longitudinal  incision,  with  minimum 
damage  to  the  .surrounding  structures,  and  especially  the  knee-joint. 

Position. — Patient  su|3ine;  limb  extended.  Surgeon  cuts  from  above 
downward  on  right,  and  vice  versa  on  left. 

Landmarks. — Contour  of  patella. 

Incision. — The  incision  passes  through  skin,  fascia,  prepatellar  bursa, 
quadriceps  aponeurotic  expansion,  and  periosteum  to  bone.  Working  be- 
neath the  periosteum  with  rugine  and  curved  periosteal  elevator,  the  bone 
is  freefl  from  its  soft  j)arts  and  from  the  anterior  surface  of  the  capsule  and 
thus  enucleated.  The  cut  margins  of  the  capsule  are  now  sutured  with 
buried  gut  stitches — ^the  split  quadricei)s  expansion  similarly  sutured — the 
wound  closed — and  the  limb  put  up  in  extension. 


EXCISION  OF  KNEE-JOINT.  IN  GENERAL. 

Surgical  Anatomy— Surface  Form  and  Landmarks.— Given  under  dis 

articulation  at  the  knee-joint,  pages  371  and  372. 

General  Surgical  Considerations. — (i)  In  excision  of  the  knee-joint,  the 
articular  ends  of  the  femur  and  tibia  are  removed — the  sawed  ends  of  the 
br)nes  are  aj)proximated  -and  firm  ankylosis  in  full  extension  is  sought.  (2) 
The  lower  epiphysis  of  the  femur  is  to  l)e  saved  in  the  young,  if  possible. 
(3)  The  patella  may  be  left,  if  healthy — l)Ut  should  be  removed,  in  whole  or 
in  part,  if  diseased,  (4)  The  subperiosteal  method  of  excision  is  almost 
impracticable. 

After-treatment. — The  liml)  is  ]>ut  up  fully  extended,  and  so  kept  for 
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one  and  a  half  to  three  months — followed  by  other  support  for  several  months 
longer.     An  extra-soled  shoe  is  used  for  the  unavoidable  shortening. 

Results. — The  result  is  satisfactory  where  ankylosis  in  a  good  position 
is  secured.  Flail  and  useless  limbs  sometimes  occur.  There  is  a  tendency 
of  the  femur  to  glide  forward.  If  the  whole  of  the  trochlear  surface  be  re- 
moved, the  epiphysis  (the  chief  source  of  growth  of  the  lower  extremity)  will 
be  lost. 

Best  Method. — Curved  Transverse  Anterior  Incision. 

Other  Methods. — Anterior  U-sha])ed  Flap;  Anterior  Vertical  Incision, 
with  temporary  splitting  or  retraction  of  patella.  Transverse  Incision  (through 
patella,  or  removing  patella).     Crucial  Incisions.     H-shaped  Incision. 


EXaSION  OF  KNEE-JOINT 

BV  CIRVKD    1  RA.NSVERSK  ANTERIOR  INCISION. 

Position. — Patient  supine,  near  edge  of  table,  "with  leg  half  over  end  of 
table.  Surgeon  on  side  of  operation,  or  on 
outer  side  of  right  and  inner  side  of  left  knee. 
One  assistant  steadies  the  thigh — another  ma 
nipulates  the  leg.  M  the  beginning  of  the 
operation,  the  knee  is  slightly  flexed,  and  subse- 
quently bent  at  a  right  angle. 

Landmarks.  —  Posterior   margins  of  the 
femoral  condyles;  tubercle  of  tibia. 

Incision. — Begins  at  jmsterior  margin  of 
one  femoral  condyle  (which  is  about  1.3 
cm. — i  inch — above  the  lowest  articular  sur 
face)  and  ends  at  the  posterior  margin  of  the 
opiX)site  condyle — curbing  downward  in  front 
to  midway  between  the  lower  margin  of  the 
patella  and  in.sertion  of  the  ligamentum  pa- 
tellae (Fig.  301). 

Operation. — (1)  The  above  incision,  made 
while  the  knee  is  slightly  flexed,  i)asscs  through 
skin  and  fascia — and  is  then  deepened,  cutting 
through  anterior  capsule  and  ligamentum  ])a 
tellae,  thus  opening  the  knee-joint.     IMie  di\i 
sion  of  the  ligamentum   patella-  at  its  (enter 
will  permit  of  the  sul)>e(jucnt   suturing  of  its 
ends.       (2)    Turn    the    [)atella  and    it>   a|)o 
neurosis  upward  -  further  ilex  the  joiiu  and  di 
vide  both  lateral  ligaments  and  l)oth  crucial 
ligaments.     (3)  Bend  the  joint  to  a  right  angle, 
with  .sole  of   fool   on    table  and   leg    support 
ing  thigh.     Now  clear  the  femur  to  the  saw- 
line,  retracting  the  soft  j)arls  and  guarding  the 
popliteal    region.     The  femur  is    then  >awcd 
(holding   the  saw  vertically)   just    above    the 
articular  line  —  the    antero-]>ostcrior    section 
being  at   a   right   angle   to   the   >iiaft   of   the 
femur — and  the  transverse  section   j)arallel  to 

the  articular   surfaces  of   the    condvks.     (4)  The  upjjer  end    of   the  tibia 
28 


I-ii;  y>\.  KxcisioN  of  Km:i-> 
J" 'IS  I  :— Hy  curved  transverse  aiile- 
riur  iiuisiuii. 
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is  now  freed  while  in  the  vertical  position,  down  to  the  saw-line — the  sofl 
parts  retracted — the  popliteal  region  guarded — and  the  articular  end  of  the 
tibia  sawed  off,  holding  the  saw  horizontal  and  parallel  with  the  articular 
surface.  (5)  If  healthy,  the  patella  may  be  left.  If  the  articular  surface  be 
slightly  diseased,  the  bone  is  steadied  with  bone-holding  forceps  while  the 
articular  surface  is  removed  with  a  saw  or  chisel,  or  the  diseased  bone  is 
gouged  away.  If  badly  diseased,  it  is  entirely  dissected  out.  It  is  often 
removed,  whether  healthy  or  not — but  it  is  better  to  leave  it,  if  uninvolved. 
(6)  The  pouch  beneath  the  quadriceps  extensor  tendon  is  opened  up  and 
curetted  out — and  all  other  synovial  recesses  similarly  treated.  (7)  The  end 
of  the  bones  are  now  approximated  with  extreme  care,  and  retained  in  position 
according  to  the  individual  ideas  of  the  surgeon  (by  pegging,  wiring,  simple 
suturing  of  periosteo-capsular  sheath  and  fibrous  tissues  around  the  margins 
of  the  two  ends;  or  simply  by  apposition  of  the  ends  and  the  u.se  of  a  plaster 
or  other  splint).  (8)  If  the  curved  incision  have  severed  the  ligamentum 
patella;  a  short  distance  above  the  tubercle  of  the  tibia,  which  is  desirable, 
the  cut  ends  of  the  ligament  are  now  sutured  with  chromic  gut.  (9)  Tempo- 
rary drainage  is  established  from  either  angle  of  the  wound — the  subcutaneous 
soft  parts  brought  together  with  buried  gut  sutures — the  skin-wound  closed — 
and  the  limb  put  up  upon  a  posterior  splint  in  full  extension. 

Comment. — (i)  Only  branches  of  the  articular,  anastomotica  magna,  and 
anterior  tibial  recurrent  are  cut,  and  rarely  require  ligature.  (2)  Much  of  the 
ease  of  the  efficient  exposure  of  the  joint  structures  will  depend  on  carrying  the 
limbs  of  the  incision  to  the  j)(>steri(>r  margin  of  the  femoral  condyles.  (3)  The 
posterior  ligament  is  separated  from  the  femur  and  tibia,  in  preparing  them 
for  the  saw — and  carefully  kejjt  intact  throughout  the  operation,  as  a  barrier 
to  the  important  popliteal  region.  (4)  The  retention  of  the  patella  is  of  no 
special  service,  as  ankylosis  of  the  joint  is  sought.  If  removed,  it  should 
be  done  as  subperiosteally  as  possible,  from  the  articular  aspects,  to  preserve 
all  the  overlying  tissues,  if  these  be  healthy.  (5)  As  little  of  the  femur  should 
be  removed  as  possible,  especially  in  the  young.  (6)  Be  on  guard  for  the 
internal  saphenous  vein  and  nerve  at  the  back  part  of  the  inner  portion  of 
the  incision.  (7)  If  the  bone  sections  be  not  made  in  the  proj)er  planes,  the 
limb  may  be  knock-kneed  or  bow-legged,  accordingly.  In  such  an  event, 
another  section  of  bone  should  be  made,  of  tibia  or  femur,  or  both.  The 
limb  should  be  absolutely  straight. 

EXaSION  OF  FEMUR,  IN  GENERAL. 

Surgical  Anatomy— Surface  Form  and  Landmarks.— Given  under 
Amputations  about  the  Thigh. 

General  Surgical  Considerations.— (i)  Excision  is  generally  confined 
to  the  removal  of  limited  portions  of  the  diaphysis  of  the  femur.  But  the 
removal  of  the  entire  shaft,  sul)periosteally,  especially  in  the  young,  has  l>een 
followed  by  the  reproduction  of  bone  and  a  very  u.^eful  limb. 

After-treatment. — In  the  young,  the  limb  should  be  under  traction  to  the 
same  length  as  the  other,  and  held  rigidly  in  a  splint.  In  the  old,  where  only 
a  limited  amount  of  bone  is  removed  and  satisfactory  reproduction  of  bone 
is  not  likely,  the  sawed  ends  are  to  be  approximated,  and  the  shorter  limb 
built  up  by  a  shoe  on  that  side,  as  a  solid  shorter  limb  is  better  than  a  flail 
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EXaSION  OF  PARTS  OF  DIAPHYSIS  OF  FEMUR 

BY  EXTERNAL  VERTICAL  INCISION. 

Description. — Portions  of  the  entire  thickness  of  the  femur,  between  the 
articular  ends,  have  been  removed  with  successful  result.  Also  see  General 
Surgical  Considerations,  page  434. 

Position. — Patient  on  back,  turned  slightly  to  one  side,  to  expose  outer 
aspect  of  thigh.  Surgeon  stands  behind  limb,  cutting  from  above  downward 
on  right,  and  vice  versa.     Assistant  opposite  surgeon. 

Incision. — Down  outer  side  of  thigh,  in  groove  between  po.sterior  border 
of  vastus  extemus  and  biceps — and  extending  from  base  of  great  trochanter 
to  base  of  external  condyle — or  part  of  the  vvav,  as  indicated — (Fig.  300,  C 
and  D). 

Operation. — The  incision  first  passes  through  skin,  fascia,  and  fascia 
lata.  The  intermuscular  plane  just  mentioned  is  identified  in  the  upper 
portion  of  the  wound  and  followed  to  the  bone.  The  transverse  terminal 
branch  of  the  external  circumflex  artery  is  encountered  above,  passing  beneath 
the  vastus  externus  muscle — and  the  superior  external  articular  artery  below, 
winding  around  the  bone.  The  incision  is  carried  directly  through  perios- 
teum to  bone.  The  periosteum  is  then  freed,  together  with  attached  muscles 
and  tendons,  from  the  entire  circumference  of  the  femur,  by  means  of  fully 
curved  rugine  and  periosteal  elevators,  csj)ecially  along  the  inner  and  outer 
lips  of  the  linea  aspera.  Having  freed  the  center  of  the  .'ihaft,  pass  a  chain 
or  Gigli  saw  between  bone  and  periosteum— divide  the  bone — grasp  either 
end  with  bone-forceps  and  draw  outward — and  further  free  the  bone  while 
thus  held,  as  far  upward  and  downward  as  indicated.  Then  again  pass  the 
chain  saw  subperiosleally  at  either  end  and  divide.  If  feasible,  the  femur 
may  be  freed  over  the  entire  length  and  circumference  of  the  part  to  be  re- 
moved, and  then  a  chain  saw  passed  at  the  ui)per  and  lower  limits  and  the 
bone  thus  divided  but  twice.  Suture  periosteal  sheath — quilt  the  muscles 
with  buried  sutures — close  the  wound — and  put  the  limb  up  in  a  rigid,  straight 
splint  (v.  After-treatment,  page  434). 


EXaSION  OF  HIP- JOINT,  IN  GENERAL. 

Surgical  Anatomy—Surface  Form  and  Landmarks. — Given  under 
Disarticulation  of  Hip-joint,  i)ages  386  and  387. 

General  Surgical  Considerations.— (i)  Excision  of  the  hij)  joint  con- 
sists in  the  removal  of  the  upper  end  <»f  the  femur  and  scraping  of  the  acetabu- 
lum. (3)  No  tourniquet  is  necessary  -the  slight  hemorrhage  encountered 
is  from  small  ves.sels  which  are  controlled  as  divided.  (3)  According  to  some, 
the  section  of  the  bone  should,  as  a  rule,  be  made  below  the  great  trochanter, 
for  even  where  less  of  the  hone  is  involved,  retention  of  the  great  trochanter 
is  apt  to  be  followed  by  harmful  pressure.  .At  ( ording  to  other  surgeons,  as 
little  of  the  bone  should  be  removed  as  possible,  together  with  the  minimum 
disturbance  of  the  muscles  of  the  trochanters. 

After-treatment. — The  limb  is  kept  at  absolute  rest— in  full  extension 
— with  the  sawed  end  of  the  femur  slightly  sej^arated  from  the  acetabular 
cavity. 
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Best  Methods. — Anterior  Straight  Incision  (Barker).  External  Straight 
Incision  (Langenbeck).     Posterior  Angular  Incision  (Kocher). 

Other  Methods. — Curved  Retro-trochanteric  Incision. 

Comparison  of  Methods. — Each  method  has  its  own  special  indication. 
The  method  by  external  incision  is,  on  the  whole,  probably  the  best.  The 
anterior  incision  does  least  harm  to  neighboring  structures,  dinding  no 
muscles  (which  the  external  and  posterior  incisions  do).  The  posterior 
incision  gives  the  freest  access  to  the  joint  and  the  best  drainage. 


Fi^.  30J. — Excisif)N  ni    Knkk-joint  :— By  anterior  U-shaped  incision. 


EXaSION  OF  HIP- JOINT 

BY  EXTERNAL  STK.MGMT  INCISION  -  LANGENBErKS  OPERATION. 

Position. — Patient  on  sound  side;  thigh  Hexed  at  an  angle  of  45  degrees 
and  rotated  inward.  Surgeon  to  outer  side  of  hip.  .Assistant,  grasping  knee 
and  foot,  rotates  and  manipulates  the  limb  as  indicated. 

Landmarks. — (xreat  trochanter. 

Incision. — Begins  over  the  ilium,  about  7.5  cm.  (3  inches)  above  the 
upper  border  of  the  great  trochanter  (which  is  about  opposite  the  upper 
margin  of  the  great  sacrosciatic  notch) — passes  downward  for  11.5  to  12.5 
cm.  (4^  to  5  inches)  in  the  long  axis  of  the  limb,  lying  just  behind  the  center 
of  the  outer  surface  of  the  great  trochanter,  and  ends  just  below  the  base 
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of  the  great  trochanter.  (In  the  above  position  of  the  limb,  the  direction 
of  the  incision  will  be  represented  by  a  straight  line  from  the  posterior  superior 
iliac  spine,  passing  down  the  center  of  the  long  axis  of  the  limb.)  (Fig.  303.) 
Operation. — (1)  This  incision  passes,  at  first,  through  skin  and  fascia — 
then  through  the  gluteus  maximus,  dividing  it,  approximately,  in  the  line  of 
its  fibers.  (2)  The  gap  between  the  gluteus  medius  in  front,  and  pyriformis 
behind,  is  sought  and  widened  to  the  joint  by  retraction — and  the  capsule 
of  the  joint  and  periosteum  of  the  great  trochanter  are  divided  to  the  bone 
in  the  line  of  the  original  incision.  If  necessary,  the  capsule  of  the  joint  is 
further  divided  transversely. 
By  means  of  curved  rugine 
and  periosteal  elevator,  the 
anterior  and  posterior  cap- 
sulo-periosteal  fla{)S  are 
raised,  subperiosteally,  if 
possible — or  by  the  open 
method.  (3)  The  cotyloid 
ligament  is  cut  by  thrusting 
a  stout  knife  between  the 
head  of  the  bone  and  the 
cotyloid  ligament  and  cut 
ting  the  ligament  toward 
the  rim  of  the  acetabulum. 
and  air  thus  allowed  to 
enter  and  separate  the  ar- 
ticular surfaces.  In  those 
cases  where  difficuhy  is  ex- 
perienced in  admitting  air 
to  the  joint  cavity,  a  small 
portion  of  the  rim  of  the 
acetabulum,  with  its  coty 
loid  cartilage,  may  be  chis- 
eled away  over  about  1.3 
cm.  (i  inch)  of  the  circum- 
ference. (4)  The  muscles 
attached  to  the  outer  atifl 
posterior  surfaces  of  the 
great  trochanter  are  now 
raised  subperio>leally,  or 
severed,  while  an  assistant, 
grasping  the  knee  and  fool, 

rotates  the  thigh  inward. — and  those  attached  to  the  anterior  surface  and 
lesser  trochanter  while  the  thigh  is  rotated  outward.  (5)  The  li<;amentum 
teres  is  now  divided  and  the  head  of  the  bone  «li-located  backwanl  and  out- 
ward by  depressing  the  limb  (if  the  thi^h  partly  rests  over  the  end  of  the 
table  as  a  fulcrum)  and  rotaliii!.,'  outward.  (6)  The  soft  part<  are  further 
cleared  from  the  uj>per  end  of  the  femur  and  retracted.  While  <ieadiefl  with 
bone-holding  forceps,  the  hea<l  of  the  femur  is  -awed  below  the  great  tro- 
chanter, with  slight  ol)liquity.  from  above  downward,  and  from  without 
inward.  (7)  The  acetabular  eavity  i-  scra[)ed  or  cleared  with  a  iiouge.  .All 
synovial  recesses  are  curetted.  (8)  Tem[)<)rary  drainai:e  i-  in>titute<l — the 
capsule  sutured— the  mu-cles  (juilted — the  wound  sutured — and  the  limb  put 
up  in  extension  (see  After-treatment,  j^age  4,>5)- 
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Comment. — (i)  Only  minor  hemorrhage  occurs,  seldom  necessitating 
ligature.  (2)  The  strength  of  the  capsule  is  increased  if  its  transverse  di\asion 
be  avoided.  (3)  Some  surgeons  remove  as  little  of  the  head  of  the  femur  as 
possible,  sawing  through  the  neck — but  it  is  generally  better  to  saw  below 
the  great  trochanter,  as  this  mass  of  bone,  if  left,  is  apt  to  be  drawn  up  and 
constantly  press  the  cicatrix.     (4)  Considerable  division  of  muscle  is  made. 


EXaSION  OF  HIP- JOINT 

BV  ANTERIOR    STRAIGHT    INCISION  —  BARKERS  OPERATION. 

Position. — Patient  supine;  limb  extended.     Surgeon  on  side  of  operation. 
Assistant  steadies  limb. 

Landmarks. — .Anterior  superior  iliac  s{)ine;  groove  between  tensor  vagi- 
na.' femoris  and  glutei  on  outer 
side,  and  sartorius  and  rectus  on 
inner  side. 

Incision.  —  Begins  on  front 
of  thigh,  about  1.3  cm.  (^  inch) 
below  the  anterior  superior  iliac 
spine  —  passing  downward  and 
slightly  inward  for  7.5  to  10  cm. 
(3  to  4  inches),  in  groove  formed, 
on  inner  side,  by  sartorius  and 
rectus,  and,  on  outer  side,  by  ten- 
sor vagina?  femoris  and  glutei 
(Fig.  304). 

Operation. — (i)  This  incision 
l)asses  through  skin  and  fascia, 
at  first.  The  external  cutaneous 
nerve  is  avoided,  being  retracted 
outward,  if  in  the  way.  The 
above  intermuscular  groove  is  rec- 
ognized and  the  muscles  forming 
it  retracted  inward  and  outward. 
(2)  The  terminal  branch  of  the 
transverse  division  of  the  external 
circumflex  artery  is  encountered 
and  generally  requires  ligation. 
The  parts  are  further  drawn  aside 
and  the  joint  reached  without  any 
division  of  muscles  whatever,  or 
of  any  vessels  or  nerves  of  im 
porta  nee.  (3)  An  incision  is  now 
made  over  the  anterior  aspect  of 
the  joint,  in  Hne  with  the  original  incision,  passing  through  the  capsule  into 
the  joint  and  on  to  the  head  of  the  femur.  (4)  The  cotyloid  ligament  is  in- 
cised to  admit  air  into  the  joint  and  enable  the  head  of  the  femur  to  be  drawn 
down  lower.  The  neck  of  the  bone  is  exposed  and  divided  in  situ  with  a  nar- 
row saw,  or  with  a  chain  or  Gigli  saw— the  soft  parts  being  as  much  retracted 
as  possible.  The  severed  head  is  then  seized  with  strong  bone-forceps  and 
rchioved,  the  ligamentum  teres  having  been  cut.  (5)  The  acetabular  cavity 
and  recesses  of  synovial  membrane  are  curetted  with  Barker's  flushing-gouge 
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— and  the  operation  completed  as  in  the  excision  by  external  incision.  Tem- 
porary drainage  is  used  and  is  best  accomplished  through  a  counter-opening 
made  posteriorly. 

Comment. — Disarticulation   may   be   accomplislied   as   in   the  external 
incision  and  the  head  excised  outside  of  the  wound. 


EXaSION  OF  HIP- JOINT 

BY  POSTERIOR  ANGULAR  INCISION'  — k'OCHERS  OPERATION. 

Position. — Patient  on  sound  side;  hip  prominent;  knee  semiflexed  and 
rotated  inward.     Surgeon  stands  behind  hip.     Assistant  steadies  the  part. 

Landmarks.  —  Great    trochanter; 
direction  of  fibers  of  gluteus  maximus. 

Incision. — Begins  at  base  of  exter- 
nal aspect  of  great  trochanter — passes 
thence  upward  and  forward  to  its  an 
terior  superior  angle — and  then  runs 
obliquely  upward  and  inwanl  in  the 
line  of  the  fibers  of  the  gluteus  maxi- 
mus (Fig.  305). 

Operation. — (1)  The  incision  i>asscs 
through  skin  and  fascia,  at  first.     I)i 
vide   the    aponeurosis   of   the   gluteus 
maximus  over   the  e.xtcrnai   aspect   of 
the  great  trochanter — and  ligate  the  cut 
branches  of  the  external  circumflex  ar 
tery.     (2)  Divide  the  fibers  of  the  mus- 
cular portion  of  the  gluteus  maximus  in 
the  upper  part  of  the  wound,  and  ligate 
the  cut  branches  of  the  gluteal  artery. 
(3)  Dissect  through  the  intermuscular 
fat  and  fascia  and  cxpo.«^e  the  interval 
between  the  gluteus  mcdius  and   mini 
mus    above    and    pyriformis    below  — 
drawing  the  two  former  u])ward   and 
the  latter  downward.     Thus  the  ])os 
terior  part  of  the  capsule  and  acetal)U 
lum  are  approached  and  exposed.     (4) 
Divide  the  capsule  along  the  su])erior 
border  of  the  pyriformis.     Rotate  the 
thigh  outward  anrl  subperiosteally  sep 
arate  the  gluteus  medius  frf)m  the  outer 

surface  and  the  gluteus  minimus  from  the  anterior  border  of  the  great 
trochanter,  raising  a  thin  layer  of  hone,  wiili  rugine  or  chi.^el,  if  nece.ssary. 
Then  subperiosteally  detach  the  pyriformis,  obturator  internus,  and  gemelli 
from  the  inner  aspect  of  the  great  tnx  hanter,  and  the  obturator  externus  from 
the  digital  fossa.  (5)  Rotate  the  thigh  inward  and  free  the  inner  and  po.^terior 
aspects  of  the  great  trochanter.  The  head,  neck,  and  great  trochanter  are 
thus  cleared.  Some  branches  of  the  internal  circumflex  may  require  ligation 
near  the  capsule  of  the  joint,  and  branches  of  the  external  circumflex  near 
the  base  of  the  great  trochanter.  (6)  Cut  the  internal  cotyloirl  ligament  to 
admit  air — divide  the  ligamentum  teres  from  behind,  on  the  head  of  the 
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femur  while  the  limb  is  adducted,  flexed,  and  rotated  inward.  The  head  is 
now  dislocated  through  the  wound  by  outward  rotation,  and  removed.  (7) 
The  periosteo-muscular  wound  is  sutured  with  buried  chromic  gut  stitches 
— the  muscles  quilted — temporary  drainage  established— the  wound  closed — 
and  the  limb  put  up  upon  a  splint  in  extension. 

Comment. — The  above  operation  is  really  a  development  of  Langenbeck's 
external  incision,  but  admits  of  freer  access  to  the  joint  and  gives  better 
drainage. 

EXaSIONS  ABOUT  THE  SUPERIOR  MAXILLA. 

Articulations  of  Superior  Maxilla. —With  frontal;  ethmoid;  nasal; 
lachrymal;  malar;  inferior  turbinated;  palate;  vomer;  and  its  fellow. 

Muscles  Attached  to  Superior  Maxilla. — Orbicularis  palpebrarum; 
inferior  oblique;  levator  labii  superioris  ala^que  nasi;  levator  labii  superioris; 
levator  anguli  oris;  compressor  nasi;  depressor  ahc  nasi;  dilator  naris  poste- 
rior; masseter;  buccinator;  internal  pterygoid;  orbicularis  oris. 

Arteries  in  Neighborhood  of  Superior  Maxilla.— Facial  and  its  follow- 
ing branches: — superior  coronary,  arteria  se])ti  nasi,  lateralis  nasi,  angular, 
muscular  (masseter  and  buccinator).  From  temporal: — transverse  facial. 
From  internal  maxillary: — anterior  dental,  alveolar  or  posterior  dental, 
descending  or  posterior  palatine,  pterygopalatine,  sphenopalatine,  infra- 
orbital.    From  ophthalmic: — inferior  paij)ebral. 

Veins  in  Neighborhood  of  Superior  Maxilla. — (i)  Superficial: — Facial, 
with  its  following  tril)Ularies, — angular,  superior  and  inferior  lateral  nasal, 
inferior  palpebral,  infraorbital,  anterior  internal  maxillary  (deep  facial, 
between  buccinator  and  masseter  muscles),  superior  coronary,  transverse 
facial,  and  muscular  branches  (masseter  and  buccinator).  (2)  Deep; — 
veins  corresponding  to  branches  of  internal  maxillary  artery,  forming  the 
pterygoid  plexus  (situated  on  the  inner  surface  of  the  internal  pterygoid  and 
partly  around  the  external  pterygoid) — ending,  anteriorly,  in  the  anterior 
internal  maxillary  (or  deej)  facial),  joining  the  facial  vein — and  ending, 
posteriorly,  in  the  internal  maxillary  vein,  which  unites  with  the  common 
temporal  vein  to  form  the  temporomaxillary  vein 

Chief  Nerves  in  Neighborhood  of  Superior  Maxilla. — (1)  From  facial: 
— malar;  supraorbital  branches  of  temporofacial  division;  and  buccal  branch 
of  cervicofacial  division.  (2)  From  superior  maxillary  division  of  fifth  nerve: 
— malar;  posterior  superior,  middle  superior,  and  anterior  superior  dental; 
pal]>cl)ral;  nasal;  labial.  (3)  From  sphenopalatine  ganglion — anterior  (large) 
palatine;  middle  (external)  palatine;  posterior  (small)  palatine;  superior 
nasal  branches;  nasopalatine;  upper  posterior  nasal. 

Other  Structures  in  Neighborhood  of  Superior  Maxilla.— Eye; 
nasal  duct;  antrum  of  Highmorc. 

Surface  Form  and  Landmarks  of  Superior  Maxilla. — The  superior 
maxilla  forms  the  largest  i)art  of  the  face — the  outer  wall  and  larger  part  of 
floor  of  nose — the  larger  part  of  roof  and  part  of  outer  wall  of  mouth — and 
part  of  floor  of  orbit. 

General  Surgical  Considerations  in  Operations  upon  Superior 
Maxilla. — See  under  Description  and  Comment,  in  Excision  of  the  upper 
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EXaSION  OF  SUPERIOR  MAXILLA 

BY  MEDIAN  INCISION  -  FHRGUSSON'S  OPERATION. 

Description. — Ordinarily  refers  to  removal  of  superior  maxilla  of  one 
side,  as  herein  described — more  rarely,  to  the  removal  of  both  superior  maxilla?. 
The  entire  bone  is  removed — except  the  upper  part  of  the  nasal  process.  In 
addition  to  the  removal  of  the  entire  bone,  the  following  additional  bones 
are  removed,  in  whole  or  in  part: — lower  part  of  malar;  part  or  whole  of 
palate  bone;  whole  inferior  turbinated. 

Preliminary  Steps  to  Excision.— Preliminary  tracheotomy  is  often  i)er- 
formed,  with  plugging  of  the  larynx,  or  the  use  of  a  tampon-cannula.     Pre- 
liminary  exposure  of   the  external 
carotid,  with  temporary  ligation  of 
the  vessel  during  the  oj)erati()n,  is 
also  often  performed.    Both  of  these 
steps  are  indicated  in  difficult  cases 
where    especial    trouble    is    anlici 
pated. 

Position. — Patient  supine;  head 
and  shoulders  well  elevated;  face 
turned  to  sound  side;  region  shaved; 
posterior  nares  plugged  (for  earlier 
part  of  operation).  Surgeon  to  right 
side,  in  either  case.  Assistant  oj)po 
site  surgeon. 

Landmarks. — General  contour 
and  boundaries  of  sui)erior  maxilla. 

Incisions. — Median  Incision — 
begins  about  1.3  cm.  (^  inch)  below 
the  inner  canthus  —  passes  down 
in  the  naso-facial  groove — curves 
around  convexity  of  ala  nasi  — 
passes  along  margin  of  nostril,  in 
naso-labial  groove,  to  mid-line  of 
lip) — and  thence  downward  through 
the  center  of  the  u|)per  lip.  Hori 
zontal  Incision  —  {)asses  from  the 
beginning    of    the   median   incision 

along  the  lower  l)order  of  the  orbit,  to  end  over  the  malar  bone  beyond  the 
outer  canthus  (Figs.  306,  A.  and  307,  A,  B,  C). 

Operation. — (1)  The  above  incision  passes  everywhere  to  the  bone. 
While  incising  from  the  inner  canthus  to  the  sej)tum  nasi,  and  from  the  inner 
canthus  to  the  malar,  the  facial  artery  is  comf)resscd  over  the  inferior  maxilla. 
Just  before  dividing  the  upj)cr  lij),  the  lip  is  com[)rc.ssed  on  either  side  of  the 
median  line,  between  thuml)  and  finger,  and.  when  severed,  the  superior 
coronary  arteries  are  tie<l  while  still  compressed.  In  this  median  incision 
are  cut  the  following  arteries  and  corresi)onding  veins — angular,  lateralis 
nasi,  superior  coronary,  arteria  sej^ti  nasi,  and  branches  of  the  infraorbital. 
In  the  horizontal  incision,  branches  of  the  infraorbital  and  transverse  facial 
are  cut.  (2)  Dissect  up  the  llap  included  in  the  above  incisions — clearing 
the  surface  of  the  superior  maxilla  as  completely  as  possible,  though  not 
subperiosteally.     The  infraorjjilal  artery  is  divided  during  this  stage.     (3) 
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Detach  the  nasal  cartilages  from  the  bone.  Divide  the  nasal  process  of  the 
superior  maxilla  with  a  fine  saw,  from  the  junction  of  the  nasal  process  with 
the  lower  border  of  the  nasal  bone,  to  the  margin  of  the  orbit  just  below  the 
canal  for  the  nasal  duct.  (4)  Raise  the  periosteum  from  the  floor  of  the 
orbit,  including  the  origin  of  the  inferior  oblique,  and  retract  them  upward, 
carefully  protecting  the  eye-structures.  With  a  fine,  narrow  chisel,  chisel 
obliquely  across  the  orbital  plate,  from  the  end  of  the  saw-cut  dividing  the 
nasal  process,  to  the  anterior  end  of  the  sphenomaxillary  fissure.  (5)  The 
orbital  and  external  surfaces  of  the  malar  bone  are  now  cleared,  the  former 
subperiosteally,  pre|)aratory  to  sawing.  A  chain  or  Gigli  saw  is  then  guided 
into  position  through  the  sphenomaxillary  fissure  and  zygomatic  fossa,  upon 

a  curved  carrier,  or  aneurism- 
needle,  closely  hugging  the  bone 
— and  the  malar  bone  divided  ob- 
liquely through  its  middle,  from  the 
anterior  end  of  the  sphenomaxil- 
lary fissure  downward  and  out- 
ward to  the  center  of  its  lower 
free  border.  (6)  Extract  the  cen- 
tral incisor  tooth  of  the  involved 
side.  Divide  the  muco-periosteal 
covering  of  the  hard  palate  in  the 
median  line  along  the  intermax- 
illary and  interpalatal  sutures, 
from  the  alveolar  process  to  the 
posterior  nasal  spine.  Similarly 
divide  the  muco-periosteal  cover- 
ijig  of  the  floor  of  the  nose,  with 
a  long  knife,  cutting  as  near  the 
sej)tum  as  {)ossible,  from  the  pos- 
terior nasal  spine  to  the  anterior 
nasal  spine.  Make  a  transverse 
incision  across  the  roof  of  the 
mouth,  at  the  junction  of  the  hard 
and  soft  palates,  and  separate  the 
latter  from  the  former.  Pass  a 
long,  narrow  saw  in  through  the 
nose,  seeing  that  its  tip  passes 
through  the  interval  between  the 
separated  hard  and  soft  palates  (not 
injuring  the  latter),  and  divide  the 
horizontal  plate  of  the  j)alate  and  palatal  and  alveolar  portions  of  the  superior 
ma.xillary  bone  as  nearly  in  the  central  line  as  the  septum  nasi  will  allow.  The 
descending  palatine  and  nasopalatine  arteries  are  cut  here  and  bleed  freely. 
(7)  Grasp  the  superior  maxilla  with  large  l)one-forceps,  catching  the  orbital 
and  alveolar  aspects  of  the  bone,  and  gently  wrench  it  from  side  to  side  to 
determine  the  position  and  extent  of  the  remaining  connections  which  still 
hold  it  in  place.  The  two  remaining  bony  connections  are,  pnrt  of  the  orbital 
plate,  and  the  union  between  the  jUervgoid  processes  and  superior  maxilla. 
These  are  generally  severed  with  cutting  forceps.  The  former  is  more 
accessible.  The  latter,  after  depressing  the  inferior  maxilla,  and  freeing  the 
outer  and  posterior  surfaces  of  the  superior  maxilla,  is  separated  by  means  of 
angular  bone-cutting  forceps  introduced  within  the  mouth  and  passed  up 
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behind  the  maxitlan*  tuberosity — being  sure  that  the  soft  puiatc  has  been 
enlireiy  separated  and  held  out  of  the  way.  Or,  after  depressing  the  inferior 
maxilla,  a  chisel  may  be  used  Ix-tween  the  superior  maxilla  and  pteryji^oid 
process.  The  su])erior  maxilla  is  thus  drawn  away  in  the  hold  of  the  large 
forceps,  after  all  buny  connections  have  been  divided.  The  posterior  dental, 
pterygopalatine,  and  infraorbital  arteries  are  here  severed.  (8)  .All  bleeding 
vessels  are  now  secured,  and  remaining  hemorrhage  ronirollcd  by  tcmyiorary 
gauze  packing.  The  wound  is  sutured  throughout — and  with  especial  care 
Ihrciugh  the  upper  lip,  to  avoid  disfigurement.  Drainage  is  established 
through  the  mouth.  Feeding  is  done  by  a  lube  for  a  time.  An  artificial 
palate  is  generally  worn  after  the  operation. 

Comment,  -(I)  No  attempt  is  made  to  remove  the  superior  maxilla 
subperiosteally  in  the  above  operation.  (2)  Preservatitm  of  Ijranches  of  the 
facial  nerve  is  important,  (j)  While  the  above  method  of  freeing  the  bone 
frum  its  final  attachments  is  to  be  preferrecl,  yet  if  difTiculty  be  experienced 
in  severing  the  pter\*gomaxillary  connections  by  cutting  forceps,  the  superior 
maxilla  may  be  separated  from  the  pterygoid  processes  by  a  quick  downward 
wrench,  tearing  it  away  from  its  bony  attachments.  (4)  The  upper  jaw  may 
als«>  he  excise<l  by  the  methods  of  Velpeau,  Langenbeck,  Liston,  Gcnsoul, 
Nclaton.  Bi)eckel,  Oilier,  and  others. 

Partial  Excisions  of  the  Superior  Maxilla. — The  following  parts  of 
the  upper  jaw  may  be  done  ihrough  special  incisions. — (a)  Alveolar  and 
|>alate  prnces-ses. — (b)  Orbilnl  and  nasal  portions, —  (c)  All  the  supen'tjr 
maxilla  below  the  infraorbital  fi>ramen,— (d)  All  the  superior  maxilla  except 
the  orbital  plate. 


EXCISIONS  ABOUT  THE  INFERIOR  MAXILLA. 

laments  of  Temporomaxillary  Articulation.— Kxtemal  lateral; 
[internal  lateral;  >lylomaxIllary;  capsular;  interarticular  fibrocartilage.  Two 
I  synovial  membranes. 

Muscles  Attached  to  Inferior   Maxilla.— To  Outer  Aspect;— levator 

Jlahii  inferioris;  orbicularis  oris;  depressor  labii  inferioris;  depresst^r  anguli 

l-oris;  platysma  myoides;  buccinator;  massetcr.     To  Inner  Aspect; — Genio- 

liy<>glossus;  geniohyoid;  mylohyoid;  digastric;  superior  constrictor  of  pharj'nx; 

temporal;  internal  pterygoid;  external  pterygoid. 

Arteries  in  Neighborhood  of  Inferior  Maxilla.— Facial  and  following 
branches; — submaxillary,  suf>mental.  muscular  (pterygoid,  masseter,  buc- 
cinator), inferior  labial,  inferior  roronary.  Internal  maxillar}-  and  following 
branches:— tympanitic,  middle  meningeal,  inferior  dentab  pter}t^oid,  masse- 
teric, buccal-  From  temporal: — transverse  facial.  (The  internal  carotid 
lie**  i'«»nsidcrably  to  the  inner  side  of  the  lower  jaw.) 

Veins  in  Neighborhood  of  Inferior  Maxilla.— Superficial;— facial. 
with  its  following  tributaries;  transverse  facial,  inferior  coronar)',  inferior 
labial,  submental,  submaxillar)-,  muscular  (pterygoid,  masseter,  buccinator). 
Superficial  and  Deep; — external  juK'Jl^ir  ^"<^  its  tributaries;  common  tem- 
poral, internal  maxiUar)',  communicating  branch  from  the  facia!  to  external 
jugular.  Deep; — veins  corresponding  to  the  above  branches  of  the  internal 
Killary  artcr\'.     (The  internal  jugular  vein  lies  considerably  to  the  inner 

of  the  lower  jaw.) 
Chief  Nerves  in  Neighborhood  of  Inferior  Maxilla.— From  facial. — 
bttccal.  supramaxillary  and  inframaxillary  branches  of  cervicofacial  division. 
From  inferior  maxillarj'  division  of  fifth  nerve; — internal  pterj-goid,  masse- 
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teric,  temporal,  buccal,  external  pterygoid,  auriculotemporal,  lingual,  inferior 
dental.  (The  glossopharyngeal  and  hypoglossal  are  considerably  to  the 
inner  side  of  the  inferior  maxilla.) 

Other  Structures  in  Neighborhood  of  Inferior  Maxilla. — Parotid 
gland;  submaxillary  gland;  sublingual  gland. 

Surface  Form  and  Landmarks  of  Inferior  Maxillary  Region. — (i) 
Steno's  duct  of  the  parotid  gland  crosses  the  ascending  ramus  of  the  inferior 
maxilla  horizontally,  about  2  cm.  (f  inch)  below  and  parallel  with  the  zygo- 
matic arch — the  transverse  facial  artery  lying  above  and  the  facial  nene 
below  it.  (2)  The  facial  nerve  crosses  the  parotid  gland  forward  and  slightly 
downward,  from  the  junction  of  the  anterior  border  of  the  mastoid  process 
and  the  ear.  (3)  The  facial  artery  crosses  the  inferior  maxilla  at  the  anterior 
border  of  the  masseter  muscle — the  facial  vein  lying  just  behind. 


EXaSION  OF  TEMPOROMAXILLARY  ARTICULATION 

BY  .XNGILAR  INCISION. 

Description. — Consists  in  removal  of  condyle  of  inferior  maxilla.  The 
interarlicular  fibro-cartilage  of  the  joint  and  the  glenoid  cavity  are,  ordinarily, 
not  disturbed. 

Position. — Patient's  head  and  shoulders  elevated;  faced  turned  to  oppo- 
site side.     Surgeon  on  side  of  operation.     Assistant  opposite. 

Landmarks.— Ascciuiing  ramus  and  condyle  of  inferior  maxilla. 

Incision. — \'ertical  jjortion — begins  at  lower  border  of  zygoma  and 
passes  vertically  downward  anterior  to  the  tem})oral  artery  (which  is  about 
2  cm.,  I  inch,  in  front  of  the  tragus),  ending  just  above  the  transverse  facial 
artery  (which  is  from  1.3  to  2  cm.,  h  to  |  inch.  l)c]ow  the  zygoma).  Horizontal 
portion — passes  forward  along  the  lower  Ijorder  of  the  zygoma  for  about 
4  cm.  (i^  inches).     (Fig.  308.) 

Operation. — Incise  through  skin  and  fascia  and  turn  the  triangular  flap 
thus  raised  downward  and  forward.  Be  on  the  lookout  for  the  transverse 
facial  artery,  Steno's  duct,  and  facial  nerve,  all  crossing  parallel  with  the 
zygoma  from  behind  forward,  anrl  in  the  above  order  from  above  downward. 
Retract  the  lower  border  f)f  the  wound  downward  to  avoid  these — and  the 
vertical  border  backward,  with  the  anterior  margin  of  the  parotid  gland. 
Incise  whatexer  ])ortion  of  the  masseter  fibers  are  encountered  along  the 
lower  border  of  the  zygoma — and  along  the  ascending  ramus,  if  any  extend 
intf)  the  field.  Incise  the  caj)sule  of  the  joint  vertically  and  expose  the  condyle. 
Clear  the  circumference  of  the  neck  of  the  condyle,  as  near  the  condyle  itself 
as  possible,  closely  hugging  the  bone — leaving  some  of  the  lower  fibers  of 
the  external  f)tcrygoid,  if  feasible,  (^^nduct  a  Gigli  saw  around  the  neck 
of  the  bone  and  divide  it  just  below  the  condyle.  This  is  better  than  dividing 
it  by  chisel  or  j)liers.  Seize  the  condyle  with  bone-forceps  and  divide  any 
remaining  connections,  while  putting  traction  upon  the  end  of  the  bone — 
preserving  the  cai)sule  as  intact  as  possible.  Suture  the  capsule  with  buried 
gut.  If  the  masseter  have  been  extensively  remo\ed  from  the  zygoma,  suture 
it  back  to  the  periosteum.  Estal)h*sh  temporary  drainage.  Close  the  angular 
wound — and  dress  the  jaw  closed. 

Comment. —  (1)  Both  temporomaxillary  articulations  may  require  simul- 
taneous excision.     (2)  The  joint  may  be  less  satisfactorily  excised  from  within 
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EXaSION  OF  INFERIOR  MAXILLA 

BY  SINGLE  INCISION  ALONG  INFERIOR  AND  POSTERIOR  BORDERS. 

Description. — Ordinarily  refers  to  the  removal  of  the  inferior  maxilla  of 
one  side.  Both  sides  may  be  removed.  The  bone  is  removed  subperiosteally, 
when  the  preservation  of  the  periosteum  is  not  contraindicated. 

Position. — Patient  supine;  head  and  .shoulders  elevated;  head  to  opposite 
side;  face  shaved.     Surgeon  on  side  of  operation.     Assistant  stands  opposite. 

Landmarks. — General  contour  of  bone,  csf)ecially  its  inferior  and  poste- 
rior borders. 

Incision. — Begins  in  the  midline  of  the  chin,  just  below  the  free  portion 
of  the  lip — passes  down  the  front  of  the  chin  well  around  its  prominent  border 


Fig.  308. — Excision  oh  1  1  MroKo.MAxri.i.ARV  Akt  icixation  — By  angular  incision. 


— thence  follows  the  lower  border  of  the  inferior  maxilla,  passing  a  little 
nearer  the  posterior  than  the  anterior  asj)ecl  of  the  border  (in  order  to  hide 
the  scar)  to  the  angle — tlience  uj)ward  along  the  posterior  border  of  the 
ascending  ramus — ending  about  o])posite  the  center  of  the  ascending  ramus 
(about  opposite  the  lobule  of  the  ear).     (Fig.  :5o6,  H.  and  307.  D.) 

Operation. — (i)  This  incision  is  everywhere  carried  through  skin,  fascia, 
platysma,  and  periosteum  to  bone — except  over  the  facial  artery,  where  the 
skin  alone  is  incised.  Hie  fac  ial  artery  is  then  regularly  exposed,  doul)ly 
ligated  and  cut  between  the  ligatures.  (2)  .\|]  tlie  structures  (see  Surgical 
Anatomy,  page  443)  covering  the  outer  surface  of  the  inferior  maxilla  are  now 
raised  subperiosteally,  working  from  the  free  border  of  the  bone  toward  the 
alveolar  margin,  and  from  the  sym])hysis  toward  the  angle  and  upward  along 
the  ascending  ramus.  The  mental  vessels  and  nerve  are  divided  at  the 
mental  foramen.  The  strong  attachment  of  tlie  masseter  muscle  is  difficult 
to  free  from  the  margin  of  the  angle,  excejjt  with  a  sharp  rugine,  after  having 
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cut  through  the  periosteum  to  the  bone.  The  bone  is  closely  hugged  every- 
where. The  clearing  is  continued  as  high  up  the  ascending  ramus  as  can  be 
reached  with  the  bone  in  situ.  (3)  The  structures  along  the  inner  aspect 
of  the  horizontal  ramus  of  the  jaw  are  now  similarly  separated  subperiosteally, 
in  the  same  order  as  upon  the  outer  surface,  as  far  as  they  can  be  reached. 
Guard  against  injuring  the  submaxillary  and  sublingual  glands.  (4)  The 
mucous  membrane  is  then  divided  along  the  alveolar  margin,  on  the  outer 
and  inner  sides — all  the  muscles  having  been  freed  from  both  aspects  of  the 
bone.  The  lower  lateral  incisor  tooth  is  extracted  and  a  chain  or  Gigli  saw 
conducted  around  the  bone  at  the  site  of  the  empty  socket.  As  much  of 
the  attachments  of  the  digastric,  geniohyoid,  and  geniohyoglossus  of  the 
involved  side  as  possible  are  saved  (for  their  future  action).  (5)  Seizing 
the  anterior  end  of  the  severed  jaw,  and  drawing  it  outward,  the  remaining 
structures  are  detached  from  the  inner  aspect — internal  pterygoid  muscle, 
inferior  dental  artery  and  nerve  at  the  inferior  dental  foramen,  superior  con- 
strictor of  the  pharynx,  internal  lateral  ligament,  stylomaxillary  ligament. 
If  not  already  di\icied,  the  mylohyoid  and  pt)Sterior  f)art  of  the  mucous  mem- 
brane of  the  mouth  are  now  separated.  (6)  Firmly  depress  the  anterior 
portion  of  the  inferior  maxilla,  thereby  bringing  the  coronoid  process  further 
forward  and  downward — and  then  cut  from  it  the  temporal  muscle  with 
blunt  curved  scissors,  following  the  anterior  border  of  the  coronoid  process 
upward.  (7)  Still  further  depress  the  inferior  maxilla,  until  the  coronoid 
process  is  more  accessible.  This  is  esj)ccially  necessary,  as  the  original  in- 
cision ceases  about  the  center  of  the  posterior  border  of  the  ascending  ramus, 
in  order  to  avoid  the  danger  of  cutting  the  important  structures  near  the 
upper  half  of  the  posterior  border  of  the  ascending  ramus  (parotid  gland, 
facial  nerve,  transverse  facial  and  internal  maxillary  arteries,  Steno's  duct, 
and  temporomaxillary  vein) — hence  the  coronoid  process  is  thus  approached 
from  before  rather  than  from  behind.  The  inferior  maxilla  should  be  de- 
pressed only,  and  not  rotated  outward — in  doing  the  latter,  the  internal 
maxillary  artery  is  apt  to  he  hooked  around  the  inner  portion  of  the  condyloid 
process  and  dragged  out  into  the  wound,  and  even  ruptured.  (8)  Following 
the  upper  inner  aspect  of  the  condyloid  process,  free  the  insertion  of  the 
external  pterygoid  with  elevator,  or  cut  with  blunt  curved  scissors.  Divide 
the  capsule  and  disarticulate  the  head  of  the  bone  forward.  If  not  already 
divided,  sever  the  internal  lateral,  stylomaxillary,  and  pterygoma.xillary 
hgaments,  and  any  binding  bands  of  fascia,  or  fibers  of  the  external  pterj'goid 
muscle.  (9)  The  wound  is  temporarily  drained  through  the  posterior  portion 
of  the  incision.     The  skin  wound  is  carefully  sutured  to  avoid  scar. 

Comment. — (i)  Excision,  where  large  growths  complicate,  may  require 
a  preliminary  ligation  of  the  external  carotid — and  a  preliminary  tracheotomy, 
with  tamponing  of  the  larynx — as  well  as  division  of  the  entire  thickness  of 
the  lower  lip.  (2)  If  the  median  portion  of  the  inferior  maxilla,  and  therefore 
the  genial  tul>ercles,  l)e  removed,  the  tongue  must  be  stitched  fonvard  to 
keep  it  from  falling  backward.  (3)  The  coronoid  and  condyloid  processes 
may  require  to  Ije  iirst  divided  with  forceps  or  chisel,  and  then  withdrawn. 
(4)  Only  healthy  periosteum  is  \o  be  saved^ — otherwise  an  open  operation  is 
indicated,  (5)  Any  portion  of  the  alveolar  })rocess,  or  of  the  body,  may  be 
removed.  (6)  Both  inferior  maxilla*  may  be  simultaneously  removed,  by 
a  repetition  of  the  above  i)rocedure.     (7)  Feeding  through  a  tube  is,  at  first 
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EXaSION  OF  RIBS,  IN  GENERAL. 

Surgical  Anatomy — Surface  Form  and  Landmarks. — Given  under 
the  Thorax,  pages  576-578. 

General  Surgical  Considerations. — (1)  The  following  extents  of  rib 
may  be  removed; — (a)  An  entire  rib,  from  and  including  its  chondrosternal 
articulation,  to  and  including  its  costovertebral  articulation; — (b)  Part  of  a 
rib  (the  rib  proper),  from  and  including  the  chondrocostal,  to  and  including 
the  costovertebral  articulation; — (c)  Part  of  a  rib,  from  and  including  the 
chondrocostal,  up  to  the  costotransverse  articulation; — (d)  Any  limited  por- 
tion of  a  rib; — (e)  Two  or  more  adjacent  ribs,  in  whole  or  in  part.  (2) 
Unless  contraindicated,  the  portion  of  rib  covered  by  periosteum  should  be 
removed  subperiosteally  (that  is,  the  rib  proper). 

Best  Methods  of  Excision.— Hy  parallel  incision  over  center  of  rib — 
for  one  rib,  or  part  of  a  rilj.  Parallel  incision  midway  between  ribs — for 
two  adjacent  ribs. 


EXaSION  OF  ENTIRE  RIB  AND  COSTAL  CARTILAGE 

BY  PARALLKL  INCISION  OVER  CENTKR  OF  RIB. 

Position. — Patient  near  edge  of  table,  in  such  a  position  as  to  render 
site  of  operation  accessible,  and  resting  upon  pad  so  as  to  render  the  part 
prominent.  Surgeon  on  side  of  operation,  or  behind,  if  patient  be  upon 
side.     Assistant  stands  opposite. 

Landmarks. — Uj)i)er  and  lower  border  of  rib;  chondrosternal  articula- 
tion; costovertebral  articulation. 

Incision. — The  long  [)arallel  incision  begins  over  the  center  of  the  chondro- 
sternal articulation — passes  directly  over  center  of  costal  cartilage  and  rib — 
ending  over  costoverte})ral  articulation.  The  posterior  end  of  this  incision 
will  be  over  the  center  of  the  vertebral  ends  of  the  ribs,  in  the  case  of  the  lower 
ribs — but  will  run  along  their  upjjcr  border,  just  above  the  transverse  pro- 
cesses of  the  vertebrie,  in  the  case  of  the  upj)er  ribs. 

Operation. — Incise  directly  through  skin,  fascia,  overlying  muscle,  and 
periosteum,  down  to  bone.  Over  the  costal  cartilages  there  is  no  periosteum, 
as  such.  The  treatment  of  the  overlying  muscles  will  be  modified  by  the 
part  of  the  chest  involved — where  unimportant,  they  are  cut  through — where 
important  and  caj^able  of  retraction  after  being  cut,  they  are  divided  in  their 
cleavage  line  as  far  as  this  is  possible — otherwise  their  fibers  must  be  cut. 
Important  vessels,  and  especially  imj)ortant  nerves,  coursing  downward 
from  the  axillary  region,  are  to  lie  avoided,  if  [)ossible.  The  rib  is  freed 
subperiosteally — and  with  especial  care  along  the  gn)ove  upon  the  lower, 
inner  aspect,  where  the  interco>tal  vessels  and  nerve  run — u.sing  fully  curved 
periosteal  elevator  and  rugine.  (iuard  the  j)leura  behind  the  [msterior 
surfaces  of  the  ribs — intrathora(ic  fa>cia  alone  here  intervening.  Having 
freed  the  center  of  the  rib  arouncl  its  entire  circumference,  a  chain  or  (ligli 
saw  is  carried  between  bone  anfl  iieriosteum  and  the  rib  divided.  P'irsi  one 
and  then  the  other  cut  enrl  of  the  rib  is  -ei/cd  with  bone-forceps  and  drawn 
outward — and,  while  held  in  this  po-ition,  is  freed  toward  either  end  and 
disarticulated.  The  musculo-perif)Stcal  sheath  is  sutured  with  gut — and  the 
wound  closed. 

Comment. — For  excision  of  two  or  more  consecutive  ribs,  in  whole  or 
in  part,  see  Estlaender"s  and  Schcfle'.-  operations,  pages  604  and  607. 
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EXCISION  OF  COCCYX 

BY  POSTERIOR  MEDIAN  INCISION. 

Description. — Separation  of  coccyx  at  sacrococcygeal  articulation  and 
removal  from  its  bed  of  soft  parts. 

Position. — Patient  on  side  at  edge  of  table;  thigh  flexed;  buttocks  sepa- 
rated. 

Landmarks. — Tip  and  outline  of  coccyx,  and  position  of  sacrococcygeal 
articulation.  If  necessar>',  this  articulation  may  be  determined  by  means 
of  a  gloved  finger  introduced  within  the  rectum  and  the  coccyx  palpated 
between  this  finger  within  and  the  thumb  w^ithout. 

Incision. — Begins  in  middle  line,  just  above  sacrococcygeal  articulatioD 
— passes  vertically  downward — and  ends  just  below  the  tip  of  the  coccyx 

Operation. — Incise  through  skin  and  fascia  to  the  bone.  Separate  the 
gluteus  maximus  from  the  posterior  surface — the  coccygeus  from  the  anterior 
surface — the  sphincter  ani  from  its  tip  in  front  and  the  levator  ani  fn)m  its 
tip  behind — and  the  sacrococcygeal  ligaments  from  its  upper  aspect— hugging 
the  bone  closely  and  putting  the  parts  upon  the  stretch  after  freeing  the  tip 
— thus  completing  the  disarticulation.  Sometimes  the  bone  may  be  mot 
easily  removed  by  freeing  its  posterior  aspect  and  lateral  borders — then  dis- 
articulating and  levering  out  its  upper  end — and,  while  this  is  being  drawn 
backward,  its  anterior  surface  is  freed  from  above  downward.  The  incised 
muscles  are  sutured  together  deeply  with  buried  gut — and  the  superfidil 
wound  closed. 

OSTEOPLASTIC  RESECTIONS  OF  BONES  AND  JOINTS. 

Description. — An  osteoplastic  operation,  in  general,  consists  in  the  ap- 
proximation of  fresh  sections  of  bone  to  each  other,  for  the  purpose  of  bringing 
about  union  between  their  opposed  aspects.     The  surfaces  brought  thus 
into  contact  may  have  been  originally  in  contact,  as  the  margin  of  an  o\'al 
of  bone  turned  back  from  the  skull  and  afterward  dropped  into  its  old  place, 
— or  some  new  bony  contact  may  be  brought  about,  as  when,  after  total 
excision  of  the  tarsus,  the  sawed  ends  of  the  metatarsals  are  approximated 
to  the  sawed  ends  of  the  tibia  and  fibula.     Osteoplastic  Resection  of  a  Bone 
consists  in  the  resection,  or  cutting  through,  of  a  bone  in  such  a  way  as^® 
leave  its  soft  coverings  attached,  and,  in  addition,  a  hinge-like  connectio^ 
of  soft  parts  connecting  it  with  the  neighboring  bone  from  which  cut—*^^ 
in  then  turning,  that  is,  breaking,  back  the  portion  of  bone,  with  its  soft  co^'^\ 
ings  adherent  and  soft  hinge  intact,  in  some  convenient  direction,  thus  ***' 
mitting  of  free  access  to  the  underlying  structures  sought  in  the  special  op^^, 
tion — and  of  subsequently,  upon  completion  of  the  object  sought,  tumingj^* 
bone-flap,  or  hone  part,  with  its  connected  soft  parts,  back  into  its  orij?^^ 
place — union  of  the  bony  surfaces  being  expected  and  a  reproduction  of 
stdlus  ante  quo — as  in  the  osteoplastic  exposure  of  the  brain,  or  the  o&^ 
plastic  exposure  of  the  elbow-joint  by  temporar)'  resection  of  the  olecrar* 
Osteoplastic  Resection  of  a  Joint  is  an  operation  in  which,  after  the  ordirt  ^ 
excision  of  the  joint,  the  sawed  bony  surfaces  immediately  beyond  the  jcT^ 
are  brought  into  contact  for  permanent  union — and,  therefore,  implies  l^|^ 
no  motion  is  to  be  expected  in  that  region.    The  excision  of  the  knee-jo^  *; 
or  of  any  other  joint,  where  ankylosis  is  expected,  or  results,  whether  ^^' 
pected  or  not.  is,  consequently,  not.  properly  speaking,  a  simple  exdsiC^^ 
but  an  osteoplastic  excision  or  resection. 
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General  Surgical  Considerations. — (i)  The  osteoplastic  resection  of  a 
bone,  as  to  the  manner  of  its  fK-rfornnance,  is  done,  in  all  practical  respects, 
i|n  the  same  way  as  an  excisi*)n  of  a  bone — except  that  the  soft  i>arts  are  nt)t 
cleared  from  the  surface  of  the  bone  enterinii;  into  the  osteoplastic  Ilap,  and 
that  the  hinj^e-like  connection  of  soft  fnirts  between  the  bone-rtap  and  the 
L  main  bone,  or  bony  surroundings,  in  disturbed  as  little  as  possible.  (3)  The 
osteoplastic  resection  uf  a  joint  is  p)erformed,  as  far  as  the  excision  itself  is 
concerned,  in  preri.sely  the  same  manner  as  an  ordinary  excision  of  a  joint — 
except  that  after  the  removal,  or  excision  of  the  joint  surfaces,  ihe  cut  surfaces 
.of  the  bones  l>eyond  are  brought  into  permanent  contact— and  solid  bony 
onion  sought. 

OSTEOPLASTIC    RESECTION    OF    ANTERIOR    TARSUS    AND    TARSO- 

METATARSUS 

HV   IKTERXAL  A\[)  FXTF.RNAL  D<  *KStM..\TI-:RAl.  INCISION'S. 

Description.'—Consisls  in  the  removal  of  the  tarso- metatarsal  joints;  the 
entire  tarsal  Ijones  distal  to  the  astragali •  scaphoid  and  (alranco  cuboid,  or 
tnetiio-Lirsal.  joint  (namely,  the  scajihoid,  cuboid,  internal,  middle  antl  ex- 
ernal  cuneiform);  and  the  articular  surfaces  of  the  astragalus  and  os  calcis; 
bllowed  by  the  approximation  of  the  sawed  proximal  and  distal  liones. 
The  operation  is  resorted  to  in  disease,  especially  tubercle,  of  the  anterior  tarsal 
otnts.  Where  the  disease  is  limite<l  to  the  bases  of  the  metatarsals,  a  larso- 
nctatarsal  excision  is  done — the  bases  of  the  metatarsals  and  adjacent  articular 
lurfaces  of  the  cuboid,  internal,  middle  and  external  cuneiforms  are  alone 
amoved.  Where  the  disease  is  more  general,  in  addition  to  the  tarso  mela- 
l^^ial  excision,  the  anterior  tarsus  (scaphoid,  cuboid,  and  three  cuneiforms) 
^PUso  excised.  And  where  the  disease  is  still  more  extensive,  the  articular 
lurfaces  of  the  posterior  tarsus  (astragalus  and  os  calcis)  are  additionally 
moved 

Position. — Patient  supine,  with  foot  over  edge  of  table  and  sfi  manipulated 
to  bring  the  site  of  operation  into  prominence  during  the  various  steps. 
Surgeon  faces  foot.     .Assistant  steadies  and  manipulates  foot  and  leg. 

Landmarks.  -First  metatarsal,  internal  cuneiform,  scaphoid,  and  head 
Df  astragalus,  on  inner  aspect  of  fiHit,— and  liflh  metatarsal,  cuboid,  head  of 
calcis,  and  external  malleolus,  on  outer  aspect. 

Incisions. — Internal   Incision — from   the   |»osterior  third   of  the  dorsal 

ispect  of  the   tirst   metatarsal   backward   over  the  internal   cuneiform  and 

phoid  lo  just  abo\e  the  dorso  lateral  as[>ect  of  the  head  of  the  astragalus. 

Kxtcmal  Inci.sion— from  the  posterior  third  of  the  donwi-lateral  aspect  of  the 

:fifth  metatarsal  (e.vtemal  to  the  extensor  tendons)  backward  over  the  cuboid 

'^t>  the  dorsolateral  aspect   of  the  os  calcis,  between  the  calcaneo-cuboid 

■«rticuI.»tion  and  external  malleolus.     (Fig.  296,  H,  H'.) 

Operation.— (I)  The  Internal  incision  first  passes  through  skin  and 
Htia,  Then  working  upward  and  toward  the  midflle  line  of  the  dorsum, 
c  attachment  of  the  tibialis  anticus  is  separated  from  the  first  metatarsal 
and  the  internal  cuneiform— and  the  dorsal  asf)ect  of  the  first  metatarsal, 
internal  cuneiform,  scaphoid,  and  part  of  astragalus  are  bared,  as  far  toward 
middle  of  the  dorsum  as  possilile.  Then  w<irking  downward  and  toward 
the  middle  line  of  the  sole,  the  attachment  of  the  posten-^r  ti)'iil  to  the  tuber- 
osity of  the  scaphoid  and  internal  cuneiform  id  the  plantar 
of  the  first  metatarsal,  internal  cu  of 
arc  cleared,  as  far  towani  the  ce  1 
*9 
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The  external  incision  also,  at  first,  involves  skin  and  fascia.  First  working 
toward  the  dorsum,  the  tendon  of  the  peroneus  tertius  is  then  separated  from 
its  attachment  to  the  base  of  the  fifth  metatarsal — and  the  dorsal  aspect  of 
the  outer  metatarsals,  cuboid,  and  part  of  os  calcis,  and  as  far  toward  the 
center  of  the  dorsum  as  possible,  are  cleared.  Then  working  toward  the  sole, 
from  the  outer  aspect,  the  attachment  of  the  peroneus  brevis  is  separated 
from  the  base  of  the  fifth  metatarsal  and  the  tendon  of  the  peroneus  longus 
is  detached  from  the  groove  under  the  cuboid  and  drawn  backward — and  the 
under  surface  of  the  other  metatarsals,  cuboid,  and  part  of  os  calcis  are 
cleared  as  far  toward  the  center  of  the  sole  as  possible.  (3)  The  cuboid, 
three  cuneiforms,  and  scaphoid  are  removed  I^y  being  grasped  by  bone-forceps 
and  dissected  out  from  the  lateral  wounds.  The  articular  surfaces  of  the 
metatarsals  below,  and  astragalus  and  os  calcis  above,  are  then  sawed  or 
gouged.  (4)  The  sawed  ends  of  the  metatarsals  are  approximated  to  the 
sawed  ends  of  the  astragalus  and  os  calcis — the  dorsal  and  plantar  redundancy 
of  tissue  being  eventually  taken  up.  (5)  Temj)<)rary  drainage  is  established — 
the  two  lateral  wounds  sutured — and  the  fool  put  up  upon  a  splint,  at  a  right 
angle  to  the  leg.  Buried  chromic  gut  sutures  between  the  deeper  fibrous 
margins  of  the  wound  should  be  placed  wherever  indicated. 

Comment. — The  anterior  tarsus  alone  may  be  removed,  by  Hmiting  the 
incision  accordingly. 

OSTEOPLASTIC  RESECTION  OF  MID-TARSUS 

BY  KXTHRNAL  TRANSVERSM  riRVKD  INCISION. 

Description. — Removal  of  anterior  part  of  astragalus  and  os  calcis,  and 


Fir  .^f^i  — OsTKon.ASTic  Rkskctions  aboit  thk  E'onr  ;— A.  Osteoplastic  resection  of  mid-tarsus 
by  cxicriial  transverse  curved  iiu  isioii :  H,  H'.  Osteoplastic  resection  of  posterior  tarsus  by  external 
curved  iiu  i->i<»n  :  B.  C,  Incision  in  ostcopl.istic  resection  of  lout  by  i-xterno-latcral  curved  incision 
(modification  oi  Wladimirofl-Miknlicz  opciationi. 


•  'Kr«u| — followed  hv  the  annroximation 
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Landmarks. — Medio-tarsal  joint  line  (astragalo-scaphoid  and  calcaneo- 
cuboid articulations) ;  external  malleolus. 

Incision. — Begins  over  dorsal  aspect  of  astragalo-scaphoid  joint — curves 
obliquely  downward  and  outward  over  upper  part  of  calcaneocuboid  joint, 
and  passes  thence  backward  to  a  point  on  a  line  with  and  about  1.3  cm.  (^ 
inch)  below  the  external  malleolus  (Fig.  309,  A). 

Operation. — (1)  Incise  skin  and  fascia.  The  musculocutaneous  nerve 
is  encountered  and  retracted  at  the  upper  angle  of  the  wound,  and  the  external 
saphenous  nerve  and  vein  at  the  lower.  The  tendons  of  the  peroneus  tertius 
and  extensor  longus  digitorum  appear  at  the  upper  part  of  the  wound  and  are 
retracted.  The  tendons  of  the  peroneus  longus  and  brevis  appear  at  the  lower 
part  of  the  wound — their  sheaths  are  slit  and  the  tendons  retracted.  (2)  The 
medio-tarsal  region  is  approached  in  the  interval  thus  made.  The  capsule  is 
incised  over  the  head  of  the  astragalus — the  astragalo-scaphoid  joint  opened 
— and  the  capsule  separated  from  the  articular  ends  of  both  bones.  (3) 
Retract  downward  the  up[)er  border  of  the  extensor  brevis  digitorum  and 
open  the  calcaneocuboid  joint,  and  free  the  capsule  from  the  articular  ends 
of  both  bones.  (4)  Sever  the  greater  process  of  the  os  calcis  and  neck  of 
astragalus  with  chisel  and  remove  with  bone  forceps,  cutting  the  binding 
ligaments  under  traction.  With  chisel  or  gouge,  remove  as  much  of  the 
cuboid  as  indicated — and  the  whole  or  as  much  as  necessary  of  the  .scaphoid. 
(5)  The  sawed  scaphoid  and  cuboid  are  apj)roximated  to  the  sawed  astragalus 
and  OS  calcis.  The  slit  sheaths  arc  sutured  over  the  [)eronci  tendons — the 
deep  parts  brought  together  with  buried  chromic  gut  sutures — the  wound 
sutured — and  the  foot  put  up  at  a  right  angle  to  the  leg,  with  the  leg  flexed. 
No  drainage  is  estabhshed  unless  articular  surfaces  are  left. 


OSTEOPLASTIC  RESECTION  OF  POSTERIOR  TARSUS 

BV  KXTKRXAL  CrRVKU  INCISION. 

Description. — Removal  of  astragalus  and  anterior  half  of  os  calcis; 
together  with  the  articular  surfaces  of  the  tibia  and  fibula,  and  of  the  scaphoid 
and  cuboid;  after  which,  the  anterior  sawed  surface  of  the  posterior  half  of 
the  OS  calcis  is  approximated  to  the  sawed  surfaces  of  the  tarsal  bones  (scaphoid 
and  cuboid) ;  and  the  up[)cr  sawed  surface  of  the  posterior  half  of  the  os  calcis 
is  approximated  to  the  sawed  tibia  and  fibula. 

Position. — Patient  supine,  with  foot  resting  upon  its  inner  side.  Surgeon 
stands  upon  the  outer  side — and  an  assistant  steadies  the  leg  and  foot. 

Landmarks. — Tendo  Achillis;  external  malleolus;  ba.^e  of  fifth  meta- 
tarsal. 

Incision. —  Begins  upon  external  Ijonler  of  tendo  AchiUis,  about  7.5  cm. 
(3  inches)  above  the  ankle-joint — passes  down  behind  the  tendons  of  the  j^ero- 
neus  longus  and  brevis  and  external  malleolus — thence  forward,  nearer  the 
sole  than  the  external  malleolus,  to  the  base  of  the  fifth  metatarsal  (Fig. 
309,  BB'). 

Operation. — ^(1)  Incise  skin  and  fascia.  Slit  sheaths  of  peroneus  longus 
and  brevis  and  retract  the  tendons  forward.  Separating  the  margins  of  the 
wound  as  far  as  possi})lc,  oj)en  the  capsule  of  the  ankle-joint  and,  working 
beneath  this  with  rugine  and  periosteal  elevator,  free  the  surfaces  of  the 
astragalus  and  os  calcis,  and  their  articulations  with  the  scaphoid  and  cuboid, 
as  far  as  possible  in  all  directions,  and  working  as  subperiosteally  as  possible. 
The  origin  of  the  extensor  })revis  digitorum  is  separated  from  the  antero- 
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external  aspect  of  the  os  calcis.  The  articular  line  of  the  astragalus  is  freed 
as  fully  as  possible.  (2)  The  foot  is  then  forcibly  inverted  and,  while  in  this 
position,  the  astragalus  is  strongly  prized  and  drawn  out  by  bone-forceps,  the 
binding  ligaments  being  cut  under  tension.  The  peronei  and  tibial  tendons 
are  carefully  preserved.  (3)  The  calcaneo-cuboid  articular  surfaces  are 
then  separated.  The  lower  ends  of  the  tibia  and  fibula  are  projected  into 
the  wound  (by  complete  inversion  of  the  foot)  and  sawed  off  just  above  the 
articular  lines,  leaving  enough  of  the  external  malleolus  for  the  peronei  tendons 
to  hook  behind,  if  possible.  The  anterior  half  of  the  os  calcis  is  then  removed 
by  vertical  section  with  saw  or  chisel.  The  posterior  half  of  the  os  calcis  is 
now  depres.sed  forward,  so  as  to  render  its  upper  surface  accessible,  and  a 
horizontal  slice  of  bone  is  removed  from  its  upper  surface,  but  not  involving 
the  tendo  Achillis.  The  posterior  articular  surfaces  of  the  scaphoid  and 
cuboid  are  thrust  into  the  wound  (by  twisting  the  anterior  portion  of  the  foot 
inward)  and  a  vertical  section  made  just  posterior  to  their  articular  surfaces. 

(4)  The  vertical  section  of  the  posterior  half  of  the  os  calcis  and  vertical  sec- 
tions of  the  scaphoid  and  cuboid  are  now  apj)roximated — and  the  horizontal 
sections  of  the  tibia  and  fibula  are  dropped  down  upon  and  approximated  to 
the  horizontal  section  of  the  upper  aspect  of  the  posterior  j)art  of  the  os  calcis. 

(5)  Repair  the  incised  sheaths  of  the  peroneus  tendons  by  suturing  them 
over  the  tendons  with  buried  gut.  The  wound  is  sutured  and  the  foot  put  up 
at  a  right  angle  to  the  leg. 

Comment.— (I)  The  tendons  of  the  peroneus  longus,  brevis,  and  tertius, 
and  of  the  tibialis  amicus  and  |)()sticus,  and  their  attachments,  are  especially 
preserved  intact.  (2)  The  excision  of  the  calcaneo-astragaloid  joint  alone 
may  be  done  through  this  incision. 


OSTEOPLASTIC  RESECTION  OF  FOOT 

BY  TRANSVKKSK  rPI'HR  AND  LOWKR  AM)  OBLKJIK  LATERAL  INCISIONS  — 
WLADIMIROFK-MIKI'LICZ  OPF.RATIOX. 

Description. — Removal  of  soft  parts  of  heel,  together  with  astragalus 
and  OS  calcis,  and  api)roximation  of  sawed  tibia  and  fibula  to  sawed  scaphoid 
and  cuboid.  A  foot  in  the  j)ermanent  jjosition  of  extreme  talipes  equinus 
results,  the  patent  walking  upon  the  balls  and  phalanges  of  the  toes. 

Position. — Patient  supine,  with  knee  flexed  to  enable  inner  or  outer 
side  of  foot  to  be  turned  uppermost  at  end  of  table.  Surgeon's  position 
will  vary  with  the  varied  steps  of  the  operation. 

Landmarks.  -Tuberosity  of  scaphoid;  base  of  fifth  metatarsal;  external 
and  internal  malleoli;  ankle-joint. 

Incisions.-  Transverse  Plantar  Incision — from  tuberosity  of  scaphoid 
across  sole  of  foot  to  a  point  slightly  behind  the  base  of  the  fifth  metatarsal. 
Internal  and  Kxternal  Oblique  Incisions — pass  from  the  upper  extremities 
of  the  plantar  incisions  obliquely  upward  and  backward  over  the  inner  and 
outer  aspects  of  the  foot  to  the  bases  of  the  internal  and  external  malleoli. 
Posterior  Horizontal  Incision— passes  transversely  backward  around  the 
]K)sterior  aspect  of  the  leg,  connecting  the  u])f)er  extremities  of  the  inner  and 
outer  oblique  incisions.     (Fig.  310,  (\  C,  C".  I),  and  E.) 

Operation. — (1)  The  above  incisions  are  everywhere  carried  to  the  bone 

—the  j)lantar  vessels  and  posterior  tibial  nerve  being  divided  in  the  transverse 

*     '^'"on.     (2)  riex  the  foot  forcibly— divide  the  tendo  Achillis  and 

-^^^'Miing   the   articulation    from   behind.     Further 
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(3)  By  means  of  rugine  and  periosteal  elevator,  and  approaching  from  the 
lateral  incisions,  detach  the  soft  parts  from  the  dorsum  of  the  foot  as  sub- 
periosteally  as  possible,  thus  guarding  the  anterior  tibial  vessels  and  extensor 
tendons,  (4)  Disarticulate  anteriorly  at  the  astragalo-scaphoid  and  calcaneo- 
cuboid joints,  and  remove  the  astragalus  and  os  calcis  with  the  adherent  soft 
coverings.  (5)  Divide  the  tibia  and  fibula  horizontally  just  above  the  articular 
surfaces.  Divide  the  scaphoid  and  cuboid  vertically  at  about  the  center  of 
each  bone.  Approximate  the  sawed  surfaces  of  the  tibia  and  fibula  above, 
to  the  scaphoid  and  cuboid  below,  in  the  vertical  or  extreme  talipes  equinus 
position — holding  them  in  jjlace  by  kangaroo  tendon,  silver  wire,  or  pegs. 
(6)  Having  tied  all  vessels,  approximate  and  suture  the  cut  ends  of  the 
posterior  tibial  nerve.  Establish  temporary  drainage.  Suture  the  trans- 
verse plantar  incision  and  the  lower  half  of  the  oblique  lateral  incision,  to 


Fig.  310.— Excisions  audit  imk  I-'oot:  — A,  Excision  of  first  phalanx  of  Kreat  toe,  by  dorso- 
iiitt-nial  incision  ;  H,  ICxcision  of  nulalarso-plialanirt-al  joint  ol  ^rval  toe  by  dorso-internal  incision; 
C,  C,  C",  Skin  incisions  in  \Vla<liinirotT-Miknlic/'s  ostcftplastic  resection  of  foot  ;  D,  Boiic-scclion  of 
scaphoid  and  cuboid,  in  same;  E,  Konc-section  of  tibia  and  fibula,  in  same. 

the  upper  half  of  the  oblique  lateral  incision  and  posterior  horizontal  incision. 
The  limb  is  then  ])ul  up  in  a  plaster  cast. 

Comment. — (i)  The  redundancy  of  tissue  is  soon  taken  up.  (2)  The 
limb  is  generally  jjermanently  a  little  lengthened,  and  a  special  boot  is  always 
to  be  worn.  (3)  Nourishment  of  the  part  occurs  through  the  dorsalis  pedis 
arter\'  and  its  anastomoses  with  the  plantar.  (4)  The  section  of  bone  belt)W 
may  be  made  through  the  three  cuneiforms  and  cuboid. 


TOTAL   EXaSION    OF  TARSUS -OR   OSTEOPLASTIC    RESECTION   OF 

FOOT 

BY  EXTERNO-LATERAL  Cl'RVED  INCISION  —  MODIFICATION'  OF  \VLAD1M1R(JFF- 
MIKIMCZ  OPERATION. 

Description. — Removal  of  all  the  tarsal  bones,  and  sawing  off  of  distal 
articular  surfaces  of  tibia  and  libula  and  proximal  articular  surfaces  of  meta- 
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rsals — with  approximation  of  sawed  tibia  and  fibula  to  sawed  metatarsals — 

ie  foot  being  brought  into  a  vertical  line  with  the  leg.    This  is  a  modification 

f  the  WladimiroflF- Mikulicz  osteoplastic  resection  of  the  foot,  and  is  prefer- 

ible  to  that  operation  where  the  soft  tissues  of  the  heel  do  not  have  to  be 

sacrificed.     The  patient  walks  on  the  balls  of  the  toes  and  the  phalanges. 

Position — Landmarks. — As  for  osteoplastic  resection  of  posterior  tarsus, 
page  451; 

Incision. — As  for  osteoplastic  resection  of  posterior  tarsus — except  that 
the  incision  extends  to  near  the  end  of  the  fifth  metatarsal  (Fig.  309,  BC). 

Operation. — The  exposure  and  freeing  of  the  surfaces  of  the  tarsal 
bones,  lower  end  of  the  tibia  and  fibula,  and  bases  of  the  metatarsals  are 
accomplished  in  the  same  manner  as  described  in  freeing  the  bones  involved 
in  osteoplastic  resection  of  the  posterior  tarsus,  except  that  the  clearing  is 
more  extensive.  The  origins  and  insertions  of  all  the  muscles  and  tendons 
into  the  bones  to  be  removed  are  to  be  separated  as  encountered.  All  vessels 
and  nerves  are  carefully  guarded  by  working  close  to  the  bones.  The  tendons 
of  the  peroneus  longus  and  brevis  are  freed  from  their  sheath  and  drawn 
forward.  The  tendo  Achillis  is  subperiosleally  separated  from  the  os  calcis. 
The  long  dorsal,  plantar,  external  and  internal  tendons  are  separated — and 
the  short  muscles  as  well.  The  tarsal  bones  arc  to  be  removed  one  by  one 
while  the  foot  is  forcibly  inverted,  access  being  gained  to  the  region,  if  neces- 
sary, by  chiseling  off  the  external  malleolus.  The  articular  ends  of  the 
tibia  and  fibula  and  of  the  metatarsals  are  exposed  by  thrusting  them  through 
the  external  wound  and  are  sawed  olT.  Their  sawed  surfaces  are  then 
placed  in  contact  in  a  vertical  line — the  fibrous  tissues  brought  together  with 
chrojnic  sutures,  where  indicated — the  sui)erficial  wound  closed — and  the 
limb  put  up  in  a  splint,  or  plaster,  in  such  a  manner  as  to  retain  this  position. 


OSTEOPLASTIC  RESECTION  OF  SUPERIOR  MAXILLA 

BV  VKRTICAl.  AXF)  HORIZONTAL  INCISIONS. 

Description. — Having  made  the  same  incisions,  preceded  by  the  same 
preliminaries,  as  in  the  ordinary  excision  of  the  upper  jaw  by  Fergusson's 
method  (page  441),  and  carried  them  everywhere  to  the  bone — the  .soft  parts 
are  carefully  guarded,  and  are  nowhere  freed  from  the  bones,  except  in  so 
far  as  necessary  to  reach  the  bones  in  making  the  original  incisions.  The 
bones  are  now  divided  just  as  in  that  operation,  everywhere  along  the  line 
of  skin  incision— except  that  no  division  of  the  bone  is  made  from  the  anterior 
end  of  the  sphcnoma.xillary  fissure  through  the  malar — this  portion  of  bone 
being  ])rcservcd  for  the  "hinge."  When  all  other  connections  have  been 
dividccl,  the  bone,  with  its  soft  j>arts  adherent,  is  broken  outward  and  back- 
ward through  the  above  indicated  undivided  j)ortion  as  a  hinge — by  putting 
pressure  from  without  over  the  region  where  the  bone  is  to  be  broken  back, 
and  then  prizing  it  outward  and  ])ackwar(l  in  that  direction.  At  the  end 
of  the  f)pcration,  the  llaj)  of  ])onc  and  soft  parts  is  turned  back  into  place — 
and.  if  ntnessary.  the  bone  wired. 

— ^ant.   -It  is  l)etter  to  previously  divide  the  frontal  ])rocess  of  the 

'  -'  incision  for  that  pur[)ose.  ])rior  to  turning  back  the 

*•■  of  tho    line   of  broMkntrp   and    nossihle 


CHONDROPLASTIC  RESECTION  OF  NASAL  CARTILAGES 


TO  EXPOSE  NOSE  AND  ANTRKIOR  NASOPHARYNX  BY  NASAL  RUUTH,  BY  TRANS- 
VERSE  INCISION— ROL'fVE'S  OPERATIDN. 

Description. — The  cartila^inuus  portion  of  the  nose  is  temporarily 
separated  frum  tht  himy  nares  urul  turned  upwarrl. 

Position. — Patient  supine,  with  head  elevated  and  thrown  back. 

Landmarks.— ^Line  «>f  reilectiun  of  mucou>  membrane  of  ujtpcr  lip. 

Incision  and  Operation. — An  assi.stant  stands  behind  the  head  and 
draws  the  upper  lip  well  upward,  holding  it  opposite  the  angles  of  the  mouth. 
The  surgeon,  standing  in  front,  with  scissors  curved  on  the  tiat,  cuts  the 
mucous  membrane  in  the  Une  of  its  reflection  from  the  superior  maxilla,  from 
one  bicuspid  tooth  to  the  opposite  one,  hugfiinjr  the  bone  throughout.  Simi- 
larly separate  the  cartilaj^innus  sejitum  fmm  the  anterior  nasal  spine,  and 
alar  cartilages  from  the  lateral  borders  of  the  maxilla.  Having  retracted 
the  cheeks  well,  the  anterior  nares  is  now  turne<l  upward  and  backward 
toward  the  forehead.  At  the  end  of  the  operation,  the  nose  is  dropjjed  back 
into  place  and  the  cut  edges  of  the  mucous  membrane  suturetl,  if  sufficient 
free  margin  exist — but  suluring  is  not  necessary. 

Comment. — This  operation  gives  imperfect  access  to  the  nasopharynx — 
but  satisfactory  access  to  the  nose.  The  cheeks  must  be  sufficiently  separated 
from  the  underljnng  bones  to  enable  the  nose  to  be  turned  back. 
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OSTEOPLASTIC  RESECnON  OF  SUPERIOR  MAXILLA 

TO  EXPOSE  NASOPHARYNX   PV  rALATlXE  ROUTE,  BY  TRANSVERSE  AND 
MEDIAN  INClSUfNS— ANNANDAUF-  S  OPERATION- 

Description. — .After  having  ex|>osed  the  bony  anterior  nares  as  in  Rouge's 
operation,  the  alveolar  and  palatal  pnne.sses  of  the  sui>crior  maxilla  are 
divided  in  the  median  line,  and  the  septum  nasi  also  divided.  The  two 
halves  of  the  superior  maxilla  can  then  be  separated  from  1,3  to  2.5  cm. 
(4  to  I  inch). 

Position. — Patient  supine,  head  elevated  and  thrown  back.  Surgeon 
patient. 

Landmarks.^Anterior  and  posterior  nasal  spines;  septum  nasi;  two 
central  incisors. 

Incisions. — Transverse  Incision — through  mucous  membrane  of  uj>pcr 
lip  (this  jxirtion  of  the  operation  being  similar  to  Rouge's).  Median  Incision 
— follows  the  base  of  the  septum  nasi,  as  near  to  the  ntiddle  line  as  possible, 
«iid  extending  along  the  floor  of  the  nose  from  the  margin  of  the  posterior 
bony  nares  to  the  anterior  bony  nares,  and  along  the  alveolar  process  of  the 
5U|)erior  maxilla  l>etween  the  two  central  incisors,  jnissibly  extracting  one. 

Operation. — Expose  the  bony  anterior  nares  as  in  Rouge's  operation 
(pnge  455).  Divide  the  septum  nasi  just  above  the  maxillari'  attachmenl, 
from  before  backward,  with  a  line  narrow  saw,  or  with  cutting  pliers.  Having 
Rajcgc*!  the  mouth  ojjen.  separate  the  s<ift  fn>m  the  hard  palate  by  a  short 
transverse  incision  crossing  the  median  line.  If  necessary,  the  soft  palate 
may  W  dividefl.  Drill  holes  in  the  alveolar  process  for  future  wiring. 
By  rociins  of  a  fine,  narrow  saw,  inlnHiuced  thmugh  the  nose,  divide  the  entire 
length  of  hard  palate  and  alveolar  process  of  su|>erior  maxilla,  in  the  median 
line.    The  two  halves  of  the  superior  maxilla*  are  now  prized  apart  and  the 
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nasopharynx  reached  with  instruments.  Upon  the  completion  of  the  opera- 
tion, the  alveolar  process  is  wired  and  the  soft  palate  sutured  back  to  the 
soft  tissues  of  the  hard  palate  (and  together,  if  divided).  The  nose-flap  of 
Rouge's  operation  is  dropped  back  into  place  and  the  mucous  lips  of  the 
wound  closed. 

Comment. — The  room  thus  furnished  is  not  great.  The  above  operation 
may  be  considered  the  first  step  of  an  osteoplastic  resection  of  the  entire 
superior  maxilla. 


OSTEOPLASTIC  RESECTION  OF  SUPERIOR  MAXILLA 

TO  EXPOSE  NASOPHARYNX  BY  MAXILLARY  ROUTE.  BY  TWO  SEMILUNAR 
LNCISIONS—  LANGENBECKS  OPERATION. 

Description. — A  tonguc-shapcd  flap,  having  its  base  over  the  nose  and 
its  apex  over  the  malar  Iwne  is  turned  forward  and  inward  upon  the  nasal 
bone  and  nasal  process  of  superior  maxilla  as  a  hinge. 

Position. — Patient  supine;  head  elevated  and  turned  to  opposite  side. 
Surgeon  on  side  of  operation. 

Landmarks. — Naso-frontal  suture;  ala  nasi;  malo-zygomatic  arch. 

Incisions. — Upper  Incision — l^egins  at  root  of  nose  and  passes  down- 
ward and  outward  just  below  the  lower  border  of  the  orbit,  ending  a  short 
distance  posterior  to  the  center  of  the  malar.  Lower  Incision — begins  at 
ala  nasi  and  passes  upward  and  outward  across  the  cheek,  joining  the  outer 
end  of  the  upper  incision.  These  united  incisions  may  extend  further  out- 
ward as  a  single  incision  along  the  zygoma,  if  necessar\'. 

Operation. — (i)  Incise  everywhere  through  skin,  fascia,  and  muscles, 
and  through  periosteum  to  bone.  Separate  the  periosteum  for  only  a  wide 
enough  interval  along  the  lines  of  incision  for  a  saw  to  travel — except  along 
the  floor  of  the  orbit,  where  it  is  stripped  to  the  anterior  end  of  the  spheno- 
maxillary fissure.  The  massetcr  is  detached  from  the  malar  where  exposed. 
The  soft  parts  are  not  otherwise  raised  from  the  bone.  (2)  Depress  the 
inferior  maxilla  and  pass  a  sharp  periosteal  elevator,  or  pointed  director, 
below  the  inferior  border  of  the  zygoma,  opposite  its  junction  with  the  malar, 
and  thrust  it  horizontally  through  the  pterygomaxillary  fissure  to  the  outer 
wall  of  the  nasal  cavity,  which  is  recognized  by  a  finger  in  the  mouth.  Upon 
this  guide,  introduce  a  fine  key-hole  saw  and  divide  the  zygomatic  arch 
upward — continuing  the  section  .so  as  to  enter  the  sphenomaxillar)'  fissure, 
cutting  the  posterior  wall  of  the  superior  maxilla  and  following  the  floor  of 
the  orbit  nearly  to  the  lachrymal  bone.  If  possible,  however,  it  is  better  to 
make  the  saw  section  follow  the  line  of  the  upper  semilunar  incision,  thus 
avoifling  the  orbital  plate.  (3)  The  saw  is  again  passed  into  the  pterA'go- 
maxillary  fissure  and  made  to  cut  forward  and  d(nvnward,  passing  through 
the  walls  of  the  antrum  and  into  the  anterior  nasal  cavity  near  its  floor — 
following,  approximately,  the  line  of  the  inferior  semilunar  incision.  (4)  Pass 
the  periosteal  elevator  into  the  pter}gomaxillar\'  fissure  and  prize  the  severed 
portion  of  the  superior  maxilla  upward  and  inward — bending  it  over  the  nasal 
bone  and  nasal  process  of  the  superior  maxilla  (which  fracture  in  the  act) 
as  a  hinge.  (5)  At  the  end  of  the  operation,  turn  the  displaced  bone,  with 
its  soft  coverings  attached,  back  into  place — and  suture  the  wound. 

Comment. — Next  to  the  osteoplastic  resection  of  the  entire  bone,  the 
above  operation  gives  freer  access  to  the  nasopharynx  than  does  any  of  the 
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PART  II. 

THE  OPERATIONS  OF  SPECIAL  SURGERY. 


CHAPTER  1, 


OPERATIONS  UPON  THE  HEAD. 
I.  THE  cranicm::erebral  region. 

SURGICAL  ANATOMY  OF  SCALP,  SKULL.  AND  BRAIN, 

Muscles  in   Relation  with   Outer  Surface  of  Skull.— Anteriorly; 

frontal  pjrlinii  uf  ftccipitofnmtaiis;  corrugalor  supercilii;  orbicularis  pal- 
pebrarum. Posteriorly;  ocripital  portion  of  ocdpitofrnntalis;  trapezius; 
stemomaslaid ;  complexus;  splenius  capitis;  rectus  capitis  posticus  minor  and 
major;  obliquus  capitis  superior;  Irachelomasluitl ;  dij^aslric;  rectus  capitis 
lateralis.  Laterally;  aponeurosis  of  occipjtofrontalis;  temporal;  utlrahens 
aurem;  attolens  aurem;  retrahens  aurem;  external  ptery^^oid.  Superiorly; 
aponeurosis  of  occipii'>fron talis. 

Arteries  of  Scalp.— Anteriorly;  frontal  and  supraorbital  liranrhes  of 
ophthalmic.  Posteriorly;  occipital  and  jjosterior  auricular  branches  of 
external  carotid.  Laterally;  superficial  temporal  branch  of  external  carotid, 
with  its  anterior  and  posterior  branches;  posterior  auricular  branch  of  ex- 
ternal carotid. 

Veins  of  Scalp. — Anteriorly;  frontal,  emptying  into  angular  vein; 
supraorbital,  emptying  intfi  frontal  and  ophthalmic  veins.  Posteriorly; 
ocdpitaJ,  emptying  into  deep  cervical  vein;  posterior  auricular,  emptying 
into  tcmporomaxillary  vein.  Laterally;  anterior,  middle,  and  posterior 
temporal  veins;  forming  common  tcmjjoral,  which  empties  intr)  temiHiro- 
maxillary  vein;  posterior  auricular.  emi>tying  into  external  jugular. 

Nerves  of  Scalp. ^Anteriorly ;  supra«)rbital  branch  uf  ophthalmic. 
Posteriorly;  ^occipitalis  major,  from  cervical  plexus.  Laterally;  temporal 
branches  of  facial;  auriculotemporal  branch  of  inferior  ma.xillar\';  occipitalis 
minor,  from  cervical  plexus;  auricularis  magnus,  from  cervical  plexu.s. 

Parts  of  Brain. — Me<lulla  oblongata;  pons  varolii;  cerebellum;  crura 
cerebri  (mid  brain):  cerebrum.  The  only  parts  of  the  brain  at  present 
acce<isible  to  nj)erali<»n  are  the  cerebrum  and  cerebellum. 

Chief  Fissures  upon  Surface  of  Cerebrum.— Great  Longitudinal 
Fissure;  extending  antero  jMisfcriorly  in  the  mcflian  line  and  separating  the 
hemi.'5'pheres  of  the  cerebrum.  Sylvian  fissure;  most  imiiortant  of  the  in 
comf)lete  fij^sures  of  the  brain.  Form^  buundary  between  frontal  and  tem- 
sphenoidal  lobes.  Contains  middle  cerebral  artery.  Begins  at  anterior 
[orated  space,  upon  base  of  brain,  and,  running  outward,  divides  into  an 
anterior  limb  (passing  forward  into  inferior  frontal  convolulionK  an  ascending 
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limb  (passing  upward  also  into  inferior  frontal  convolution),  and  a  horizontal 
or  posterior  limb  (representing  the  continuation  of  sylvian  fissure,  passing 
backward  and  upward).  Rolandic  fissure;  second  most  important  incom- 
plete fissure  of  brain.  Forms  boundary  between  frontal  and  parietal  lobes. 
Extends  from  great  longitudinal  fissure,  at  a  point  about  55  per  cent,  of  the 
distance  from  the  nasion  to  the  inion,  to  or  nearly  to  horizontal  Hmb  of  fissure 
of  Sylvius.  Parieto-occipital  fissure ;  forms  boundary  between  parietal  and 
occipital  lobes.  Begins  about  half-way  between  rolandic  fissure  and  posterior 
extremity  of  brain — its  outer  portion  extending  downward  and  forward  upon 
external  aspect  of  brain  for  about  one  inch — its  inner  portion  extending  upon 
internal  aspect  of  hemisphere.  These  four  fissures  just  mentioned  divide 
the  surface  of  the  cerebrum  into  the  five  following  lobes. 

Chief  Lobes  of  Cerebrum. — Frontal  lobe;  forms  forepart  of  hemi- 
sphere— rests  upon  orbital  plate  of  frontal  hone — presents  three  surfaces. 
Boundaries;  Posteriorly,  rolandic  fissure, — Inferiorly,  orbital  plate  of  frontal 
bone  and  horizontal  limb  of  sylvian  fissure, — Internally,  calloso-marginal 
fissure.  Frontal  (supero-external)  surface,  presents  precentral,  superior 
frontal,  and  inferior  frontal  sulci, — and  ascending  frontal,  superior  frontal, 
middle  frontal,  and  inferior  frontal  convolutions.  Orbital  (inferior)  surface, 
presents  triradiate  (or  orbital)  and  olfactory  sulci,— and  internal  orbital, 
anterior  orbital,  and  posterior  orbital  con\-olutions.  Mesial  (internal)  sur- 
face, is  given  below.  Parietal  lobe;  that  portion  of  convexity  of  brain 
lying  between  frontal  and  occipital  and  above  temporal  lobes.  Boundaries; 
Anteriorly,  rolandic  fissure, — Posteriorly,  external  parieto-occipital  fissure 
and  a  line  continuing  its  course, — Inferiorly,  horizontal  limb  of  sylvian 
fissure  and  a  line  connecting  this  fissure  with  inferior  end  of  superior  occipital 
sulcus, — Internally,  it  is  continued  into  the  mesial  surface  of  the  hemisphere. 
Sulcus;  intraparietal  (consisting  of  superior  and  inferior  vertical  and  horizontal 
parts).  Convolutions;  ascending  jjarictal;  superior  parietal;  supramarginal 
and  angular  gyrus.  Occipital  lobe;  j)osterior  extremity  of  hemisphere — 
rests  upon  tentorium — continuous  with  parietal  lobe  above  and  temporal 
lobe  below.  Boundaries;  .Anteriorly;  external  parieto-occipital  fissure  and 
a  line  continuing  its  course, — Posteriorly;  superior  fo.ssa  of  occipital  bone, — 
Inferiorly;  tentorium, ^Internally;  it  is  continued  into  the  mesial  surface  of 
hemisphere.  Sulci;  superior,  middle  (often  but  faintly  marked)  and  inferior 
occipital.  Convolutions;  superior,  middle,  and  inferior  occipital.  Temporal 
or  temporo-sphenoidal  lobe;  that  portion  of  hemisphere  within  middle 
fossa  of  skull — continuous  with  ])arietal  and  occipital  lobes  behind.  Boun- 
daries; Anteriorly  and  Superiorly;  sylvian  fissure, — Inferiorly,  middle  fossa  of 
skull, — Posteriorly;  continuous  with  parietal  and  occipital  lobes.  Sulci; 
superior  (first  temporal  or  parallel),  middle  (second  temporal),  inferior 
temporal  (on  under  surface).  Convolutions;  superior,  middle,  inferior  (or 
first,  second,  third)  temporal, — and  an  external  occipito-temporal  (or  fourth 
temporal)  on  the  under  surface.  Central  lobe,  or  island  of  Reil;  corre- 
sponds to  floor  of  embryonic  fossa  of  Sylvius — is  situated  at  base  of  brain, 
in  fissure  of  Sylvius — and  is  composed  of  five  to  seven  gyri  operti  divided  by 
the  sulci  of  Reil.  Boundaries;  separated  by  anterior  sulcus  Reilii  from  poste- 
rior orbital  convolution;  by  external  sulcus  Reilii  from  inferior  frontal,  ascend- 
ing frontal,  and  ascending  parietal  convolutions;  by  posterior  sulcus  Reilii 
from  temporal  lobe. 

Mesial  Fissures  and  Lobes  of  Cerebrum. — Fissures;  calloso-marginal; 
parieto-occipital;   calcarine;   collateral;   dentate.    Lobes;  g>Tus   fomicatus, 
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marginal,  paracentral,  quadrate  (precuneus);  cuneale;  infracalcarine  (fifth 
tem|K»ral);  hippocampal;  uncinate;  fourth  tt-mporal. 

Cerebellum. — Occupies  inferior  ciccipital  fussie  of  skull,  separated  from 
occipital  lobes  of  brain  by  tentorium — and  i.s  dividetS  into  a  central  lobe  (or 
worm)  and  two  lateral  lobes  (or  hemisphereji).  Kissures  upon  superior 
surface  of  central  and  lateral  lobes;  precentral,  post-central,  precUval,  post- 
clival.  Lobules  uj)on  superior  surface  of  central  and  lateral  lobes;  lingula; 
lobulus  centralis;  culmen;  clivus;  folium  cacuminis,  lobules  of  the  central 
^M>^: — ^^^    fra*nulum;    ala;    anterior    crescenlic,    posterior   crescenlic   and 

sterior  superior,  lobules  of  the  lateral  lobes.  Fissures  upon  the  inferior 
surface  of  central  and  lateral  lobes;  post-nodular;  preprramidal;  post-pyr- 
amidal. Lobules  upon  inferior  surface  of  central  antl  lateral  lobes;  tulier 
valvule;  pvTamid;  uvula  and  nodulus,  lobules  of  central  lobe; — and  poslero- 
inferior;  digastric;  amygdala  and  llocculus;  lobules  of  lateral  lobes. 

Meningeal  Arteries.— Chief  meningeal  arteries;  Middle  Menin;^eal 
branch  of  internal  maxillary,  entering  skull  throuij;h  foramen  spinosum  in 
middle  fossa,  ascends  a  short  distance  in  groove  on  ji^^eat  winj^  of  sphenoid, 
dividing  into  anterior  and  posterior  branches.  Anterior  Branch  of  midille 
meningeal  ascends  in  groove  upon  great  wing  of  sphenoid,  up  to  and  upon 
anterior  inferior  angle  of  parietal  bone  (corresponding  to  a  point  on  exterior 
of  skull  approximately  3.S  cm.  [i^  inches]  behind  and  2.5  cm.  [i  inchf  above 
external  angular  process  of  frontal  bone),  and  is  continued  thence  upward 
and  backward,  more  or  less  parallel  wliU  anterior  border  of  [jarieta!  bone, 
nearly  to  superior  longitudinal  sinus,  giving  oil  branches  running;  backward. 
Corresponds,  approximately,  with  pinnts  respectively  2.5.  ^.S,  and  5  cm.  (1, 
1^,  and  2  inches)  both  above  zygoma  and  behind  external  angular  process. 
Posterior  Branch  of  middle  meningeal  runs  backward  and  upward  over 
squamous  portion  of  temporal  bone — less  regular  in  its  course  than  anterior 
branch — gives  off  branches  which  pass  upward  to  su[)erior  loiifntu^linal  sinus 
and  backward  to  lateral  sinus.  (For  anatomy  of  these  important  arteries 
in  greater  detail,  see  Ligations,  pages  45-47.)  Other  meningeal  arteries; 
In  Anterior  Cranial  Fossa;  anterior  meningeal  branches  of  untcriorand  p<»s 
terior ethmoidal  (throui2;h  anterior  and  posterior  internal  orbital  canals);  twigs 
of  middle  meninj^cal  (through  great  wing  of  sphenoid); — In  Middle  Cranial 
Fossa;  branch  of  ascending  phant'ngeal  (through  cartilage  of  foramen  lacerum 
medium);  meningea  parva  (through  foramen  ovale);  meningeal  branch  of 
internal  carotid;  twigs  of  middle  meningeal. — In  Posterior  Cranial  Fossa; 
meningeal  branch  of  occipital  (through  pisteritir  compartment  of  jugular 
foramen):  an«)lher  meningeal  branch  of  occipital  (through  mastoid  foramen); 
meningeal  branch  of  ascending  pharyngeal  (through  jwsterior  comfiartment 
of  jugular  foramen);  another  meningeal  branch  tif  ascending  pharyngeal 
(through  anterior  condyloid  foramen);  meningeal  branch  of  vertel>ral  (through 
foramen  magnum).  .Another  meningeal  branch  of  occipital  st)melimes  enters 
through  [larietal  foramen. 

Chief  Cerebral  Arteries.— Anterior  Cerebral;— Middle  Cerebral,  larger 
terminal  divisit)n  of  internal  carotid  and  most  important,  surgically,  of  the 
ioiracenebral  vessels,  suppljing  the  motor  convolutions  of  the  brain — nms 
tipvrarrl  and  outward  in  fissure  of  Sylvius,  dividing  opposite  island  of  Reil 
into,  (t)  Ganglionic  or  Central  Branches  (caudate  branches;  antero-laleral 
branches):  Lenticulo-striate  branch,  or  *' artery  of  cerebral  hemorrhage." 
^lirgCT  branch  of  antero  lateral  set.  enters  outer  part  of  anterior  perforated 
parses  upward  between  lenticular  nucleus  and  external  capsule, 
internal  capsule  and  ends  in  caudate  nucleus:   (2)  Hemisphcral  or 
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Cortical  Branches  (inferior  or  orbitofrontal ;  ascending  frontal;  parietal; 
parieto-temporal) ; — Posterior  Cerebral : — Anterior  Communicating ; — Poste- 
rior Communicating; — Basilar. 

.   Chief  Cerebellar  Arteries. — Superior   cerebellar;   anterior   cerebellar; 
inferior  cerebellar. 

Venous  Sinuses  of  Dura  Mater. — (i)  More  superficial  sinuses; — 
Superior  longitudinal  sinus;  extends  from  foramen  caecum,  at  lower  part 
of  frontal  bone,  along  median  line,  in  attached  margin  of  falx  cerebri,  to 
torcular  Herophili  in  depression  of  internal  occipital  protuberance.  Generally 
deviates  slightly  to  right  in  the  back  part  of  the  skull.  Posteriorly,  the 
longitudinal  sinus  extends  6  mm.  {\  inch)  to  left,  and  15  mm.  (f  inch)  to 
right  of  external  occipital  protuberance,  which  measurement  of  2  cm.  (} 
inch)  represents  width  of  longitudinal  sinus,  at  this  site,  and  attachment 
of  falx  cerebri.  Lateral  sinus;  extends  outward,  forward,  and  downward, 
passing  from  internal  occipital  protuberance  along  lateral  sinus  groove  of 
occipital,  posterior  inferior  angle  of  parietal,  mastoid  process  of  temporal 
and  jugular  process  of  occipital,  to  end  in  posterior  compartment  of  jugular 
fossa.  From  the  internal  occipital  protuberance  the  lateral  sinus  forms  a 
slight  curve,  with  upward  convexity,  to  back  of  ear,  on  level  with  upper 
border  of  meatus  auditorius  externus,  constituting  the  transverse  portion  of 
the  lateral  sinus, — and  thence  passes  in  a  curved  line,  convexity  forward,  over 
prominence  of  mastoid  process  to  its  apex,  as  far  as  a  point  5  mm.  {j\  inch) 
below  lower  border  of  external  auditory  meatus,  thus  forming  the  sigmoid 
portion  of  the  lateral  sinus.  The  Transverse  iK)rtion  of  the  Longitudinal 
Sinus  lies  above  a  straight  line  drawn  from  the  external  occipital  protuberance 
to  the  center  of  the  external  auditory  canal — its  highest  portion  (which  is 
opposite  the  posterior  inferior  angle  of  the  parietal,  at  masto-parietal  suture) 
lying  from  15  to  25  mm.  (f  to  i  inch),  generally  averaging  from  15  to  20  mm. 
(f  to  If  inch),  above  this  line,  and  somewhat  external  to  its  center.  The 
Sigmoid  portion  of  the  Longitudinal  Sinus  generally  lies  from  10  to  12  mm., 
or  jV  to  k  inch  (extremes  2  to  12  mm.,  or  nearly  i  to  ^  inch),  from  the  poste- 
rior wall  of  meatus  auditorius  externus  (corresponding,  approximately,  to 
posterior  reflection  of  skin  from  pinna  of  ear  to  head).  Distance  of  sinus 
from  surface  of  mastoid  process  varies  from  i  to  15  mm.,  or  from  nearly 
y'g  to  f  inch  (average  distance  being  about  7  mm.,  or  |  inch).  Width  of  sig- 
moid portion  of  sinus  (which  is  larger  than  transverse  portion)  is  from  5  to 
15  mm.  (\  to  f  inch).  Right  lateral  sinus  is  generally  larger,  more  forward, 
and  more  superficial  than  left.  Junction  of  transverse  and  sigmoid  portions 
lies  directly  below  anterior  part  of  parieto-mastoid  suture.  Inferior  longi- 
tudinal sinus;  situated  in  free  margin  of  falx  cerebri.  Straight  sinus; 
extends  along  line  of  junction  of  falx  cerebri  and  tentorium.  Occipital 
sinus;  contained  within  attached  border  of  falx  cerebelli.  (2)  Sinuses  at 
base  of  skull; — circular,  transverse,  caverrcus,  superior  petrosal,  inferior 
petrosal. 

Chief  Veins  of  Cerebrum. — Cortical  (Hemispheral  or  Superficial), 
consisting  of  superior  and  inferior  cortical  veins,  which  empty  chiefly  into 
the  more  superficial  venous  sinuses  of  the  dura  mater; — Central  (Ganglionic 
or  Deep),  collect  into  two  vena'  Galeni,  which  unite  to  form  the  vena  magna 
Galeni,  which  empties  into  the  straight  sinus; — Basilar,  which  enters  vein 
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Nasion:  mid-point  of  nasofrontal  suture;  most  important  anterior  median 
landmark. 

Glabella:  point  in  median  line  between  superciliary  arches;  unreliable, 
may  be  an  elevation  or  a  depression, 

Bregma  (anterior  fontanellej :  point  where  coronal,  sagittal,  and  frontal 
sutures  meet;  just  in  front  of  center  of  line  between  the  two  auditor)^  meatuses. 

Coronal  Suture:  on  line  from  bregma  to  middle  of  zygomatic  arch,  rimning 
2.5  to  3.8  cm.  (i  to  i§  inches)  anterior  to  rnlandic  fissure. 

Obeliitn:  point  on  sagittal  suture  on  a  line  running  betw^een  the  t\vo 
parietal  foramina. 

Lambda  (posterior  fontanelle):  junction  of  lambdoid  and  sagittal  sutures; 
8  to  10  cm.  (3^\  to  4  inches)  behind  superior  rolandic  point  (a  point  55  per 
cent,  of  distance  from  nasion  to  Inion,  on  median  line),  or  6  to  7  cm. 
(2f  to  2 1  inches)  above  external  occipital  protuberance. 

Lambdoid  (or  parietu-occipital)  Suture:  sometimes  an  elevation  of  superior 
l)order  of  occipital  bone  marks  this  suture,  which  is  roughly  represented  by 
a  line  frt>ra  the  external  occipital  protuberance  to  the  lower  part  of  the  lip 
of  the  mastoid  process. 

Inion  (or  external  occipital  protuberance):  most  important  posterior 
median  landmark. 

Superior  Occipital  Curved  Lines  (nuchal  line) :  running  from  the  external 
occipital  protuberance  outward  toward  mastoid  process,  marking  the  posterior 
junction  of  the  head  and  neck. 

External  Occipital  Crest:  from  external  occipital  protuberance  to  center 
of  posterior  border  of  foramen  magnum;  sometimes  palpable. 

Xuchal  Furrow:  depression  in  median  vertical  line  between  posterior 
musclcis  of  neck,  having  in  its  center,  above,  the  external  occipital  jiroiuberaiice; 
its  up[>er  end  corresponding  with  inner  ends  of  superior  curved  occipital 
lines. 

Orbit:  margin  everywhere  palpable. 

Supraorbital  .\rch:  palpable  throughout. 

Internal  Angular  process:  inner  end  of  supraorl>ital  arch. 

External  Angular  Process:  outer  end  of  supraorbital  arch. 

Su|>erciUary  Ridge:  tirst  pn>minence  above  supraorbital  arch. 

Frtmtal  Eminence:  second  prominence  above  supraorbital  arch. 

Superior  Temporal  Ridge:  especially  marked  at  forepart  of  lateral  aspect, 
leading  downward  and  forward  to  extemsd  angular  process;  gives  attachment 
to  icnifKiral  fascia. 

Sujjerior  Stephanion:  where  coronal  suture  crosses  superior  temporal 
ridge. 

Inferior  Temporal  Ridge:  indicates  u()))er  br>undary  and  attachment  of 
temporal  muscle,  the  contraction  of  which  muscle  will  aid  in  determining 
site  of  ridge. 

Inferior  Stephanion:  where  coronal  suture  crosses  inferior  temporal  ridge. 

Ptcrion:  point  in  zygomatic  fossa,  from  3.8  to  5  cm.  (i^  to  2  inches)  behind 
external  angular  process  and  same  distance  above  zygoma,  where  parietal, 
lemporal.  frontal,  and  sphenoid  bones  meet. 

Sylvian  Point:  where  sylvian  fissure  reaches  the  convexity  of  the  hemi- 
>phcre,  at  a  point  from  2.9  to  ^,2  cm.  (i|  to  i|  inches)  directly  behind  external 
process. 
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Parietal  Eminence:  most  prominent  postero-lateral  eminence. 

Malar  Bone:  palpable  throughout. 

Retro-orbital  Tubercle :  apophysis  upon  posterior  border  of  upper  part  of 
frontal  process  of  malar  bone,  a  short  distance  below  malo-frontal  suture; 
the  most  important  anterior  lateral  landmark. 

Zygomatic  Arch:  palpable  throughout;  its  upper  border  may  be  taken  as 
a  practically  horizontal  measurement,  in  the  upright  position  of  the  body. 

Auricular  Point:  center  of  external  auditory  meatus;  most  reliable  niiddle 
lateral  landmark. 

Preauricular  Point:  point  on  Reid's  base-Hne  (v.  i.)  in  depression  between 
tragus  of  the  ear  and  condyle  of  inferior  ma.xilla. 

Supra-auricular  Point:  point  vertically  above  auricular  point,  at  root  of 
zygomatic  process. 

Squamous  Suture:  summit  of  which  is  4.4  cm.  (if  inches)  above  zygoma. 

Mastoid  Process  of  Temporal:  palpable  throughout. 

Asterion:  point  behind  ear  where  parietal,  temporal,  and  occipital  bones 
and  lambdoid  and  squamous  sutures  meet;  about  1.8  cm.  (f  inch)  behind 
and  1.2  cm.  (^  inch)  above  upper  part  of  posterior  border  of  mastoid  process. 

Note : — For  other  landmarks  of  the  craniocerebral  region,  see  the  methods 
of  Chipault  (page  472),  Reid  (page  476),  and  Chiene  (page  478)  for  local- 
izing the  brain  areas,  and  also  the  data  under  the  following  division  of  the 
subject. 

CRANIO-CEREBRAL  TOPOGRAPHY. 

Description. — Relation  of  areas  and  structures  of  brain  to  the  cranial 
bones.  While  discrepancies  are  found  in  the  statements  of  the  highest 
authorities  in  this  department  of  surgical  work,  and  differences  actually  exist 
in  different  heads,  the  following  may  be  considered  the  most  generally  accepted 
data,  for  the  average  head. 

Extent  of  Cerebral  Hemispheres.— (1)  Superior  or  mesial  border; 
extends  from  mid-point  of  naso-frontal  suture  to  a  point  averaging  i  cm., 
or  yg-  inch  (extremes,  5  to  15  mm.,  or  i  to  |  inch),  above  the  external  occipital 
protuberance,  and  5  mm.  (\  inch)  to  its  left  and  15  mm.  (f  inch)  to  its  right 
(representing  the  width  of  the  superior  longitudinal  sinus  and  attachment  of 
the  dural  walls).  It  is  separated  from  the  opposite  hemisphere  by  the  superior 
longitudinal  sinus  above,  which  deviates  sHghtly  to  right,  and  by  falx  cerebri 
below.  (2)  Inferior  or  lateral  border;  (a)  Frontal  Portion; — begins  in 
median  line,  opposite  floor  of  nasofrontal  groove — arches  upward  and  out- 
ward 8  mm.  (I  inch)  above  center  of  supraorbital  margin  of  frontal  bone — 
crosses  temporal  crest  just  above  external  angular  process — thence  descends 
slightly  to  a  point  in  temporal  fossa  about  30  mm.,  or  i-j^  inches  (extremes, 
29  to  32  mm.,  or  ij\  to  ly*^  inches),  directly  behind  external  angular  process, 
where  it  coincides  with  margin  of  temporal  lobe  at  a  point  where  the  sylvian 
fissure  reaches  the  convexity  of  the  hemisphere  (the  sylvian  point) — the 
frontal  lobe  in  front  and  above  and  the  temporal  lobe  behind  and  below 
forming  a  receding  angle  here.  (More  roughly  outUned,  the  frontal  portion 
lies  just  above  the  eyebrow  in  front,  and  just  above  the  upper  margin  of  the 
zygoma  laterally.)  (b)  Temporo-occipital  Portion; — continuing  the  line  of 
lower  margin  of  frontal  portion  from  the  sylvian  point,  at  receding  angle 
«nned  by  sylvian  fissure,  it  curves  slightly  downward  and  forward  from  the 
"tx  margin  of  frontal  lobe  to  a  point  20  mm.  (|f  inch)  above  the  zygoma, 
mm.  (f  inch)  behind  external  angular  process  (which  marks  the 
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anterior  pole  of  the  temporal  lobe) — thence  passes  backward  on  level  with 
upper  border  of  posterior  half  of  zygomatic  arch — thence  still  backward  at 
an  average  distance  of  6  mm.,  or  \  inch  (extremes,  3  to  9  mm.,  or  |  to  | 
inch),  above  the  roof  of  meatus  auditorius  externus — continuing  horizontally 
backward  it  crosses  the  supramastoid  crest — and  runs  thence  to  a  point 
5  to  15  mm.  ({  to  f  inch)  above  the  external  occipital  protuberance,  5  mm.  (^ 
inch)  external  to  the  protuberance  on  the  left,  and  18  mm.  (f  inch)  external 
to  it  on  the  right.  (More  roughly  outlined,  the  temporo-occipital  portion  co- 
incides with  the  upper  margin  of  the  zygoma  laterally,  and  the  superior 
curved  line  of  the  occipital  posteriorly.) 

Extent  of  Cerebellum. — Occupies  inferior  cerebellar  fossae  and  is  in 
contact  with  cranial  wall,  extending  upward  to  lower  margin  of  transverse 
portion  of  lateral  sinus  above,  and  forward  to  posterior  margin  of  sigmoid 
portion  of  lateral  sinus  in  front. 

Great  Longitudinal  Fissure. — Straight  median  line  from  mid-point  of 
naso-frontal  suture  to  center  of  external  occipital  protuberance — with  a 
slight  tendency  to  the  left,  especially  posteriorly. 

Great  Transverse  Fissure. — (Between  cerebrum  and  cerebellum.) 
Represented,  approximately,  by  a  line  between  external  occipital  protuberance 
and  center  of  external  auditory  meatus. 

Sylvian  Fissure. — The  parts  of  the  sylvian  fissure  may  be  traced  out  by 
measurement,  or  by  means  of  the  sutures  of  the  skull,  (a)  Location  of 
parts  of  Sylvian  Fissure  by  Measurement;  Sylvian  Point — found  by  carrying 
straight  line  from  posterior  margin  of  fronto-malar  junction  directly  horizon- 
tally backward  for  3.1  to  3.5  cm.,  or  i^  to  if  inches  (average,  3.3  cm.,  or  ifV 
inches),  thence  vertically  ui)ward  for  6  to  12  mm.,  or  \  to  ^  inch  (average  9 
mm.,  or  |  inch),  the  termination  of  which  latter  line  marks  the  sylvian  point, 
where  the  anterior  branches  of  the  sylvian  fissure  are  given  o(l.  Sylvian  Line 
— found  by  carrying  a  straight  line  from  the  sylvian  point  l^ackward  and 
upward  to  a  point  from  1.2  to  1.8  cm.  (^  to  |  inch)  below  the  most  prominent 
part  of  the  parietal  eminence.  Horiz(Mital  or  Posterior  Limb  of  Sylvian 
Fissure — that  portion  just  mentioned  (from  sylvian  point  to  lower  part  of 
parietal  eminence)  having  a  length  of  7.5  to  10  cm.  (3  to  4  inches).  Ascending 
Limb  of  Sylvian  Fissure — a  line  3  cm.  (ifV  inches)  long,  drawn  upward  and 
forward  from  the  sylvian  point,  at  right  angle  to  sylvian  line.  .Anterior 
Limb  of  Sylvian  Fissure —a  line  2  cm.  (|;|  inch)  long,  drawn  horizontally 
forward  from  the  sylvian  point,  (b)  Locat'on  of  Parts  of  Sylvian  Fissure 
by  means  of  Sutures  of  Skull;  Point  of  Division  of  Sylvian  Fissure — in  the 
pterion,  under  or  very  near  the  sj)heno-parielal  suture,  near  its  posterior  end. 
Horizontal  or  Posterior  Limb  of  Sylvian  Fissure — runs  from  the  point  of 
division  backward  and  slightly  upward,  following  the  squamous  suture  at 
first,  and  then  crossing  the  temj)oral  portion  of  the  parietal  bone  to  the  inferior 
temporal  line,  and  thence  ascending  beneath  the  parietal  eminence.  Ascending 
Limb  of  Sylvian  Fissure — runs  from  the  point  of  division  obliquely  upward 
and  forward,  crossing  the  lower  end  of  the  coronal  suture.  Anterior  Limb 
of  Sylvian  Fissure — runs  from  point  of  division  forward  in  the  direction  of 
the  spheno-parietal  suture. 

The  horizontal  liml)  of  the  sylvian  fissure  is  more  oblique,  and  further 
above  the  squamous  suture,  up  to  the  third  or  fourth  year  than  subsequently. 

Rolandic  Fissure.— The  parts  of  the  Rolandic  Fissure  may  also  be 
traced  out  by  measurement,  or  by  means  of  the  sutures  and  bony  landmarks, 
in  the  exposed  skull;  (a)  Location  of  position  and  direction  of  Rolandic 
Fissure  by  Measurement;  Superior  Rolandic  Point — variously  estimated  at 
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from  55  to  57  per  cent,  (average  being  between  55  and  56  per  cent.,  probably 
about  55.7  per  cent.)  of  distance  from  mid-point  of  nasofrontal  suture  to 
external  occipital  protuberance.  Quain,  upon  another  basis,  gives  the  point 
at  I  cm.  ( ,",v  inch)  behind  the  center  of  the  naso-inial  line,  and  Poirier  as  2  cm. 
m  inch)  behind  that  center.  Where  the  inion  is  indistinct,  the  superior  ro- 
landic  point  may  l)e  considered  as  18  cm.,  or  73*;-  inches,  in  large  (and  17  cm., 
or6}  ,\  inches,  in  small)  heads  posterior  to  the  nasion,  in  the  median  line.  Direc- 
tion of  Rolandic  Line — forms  an  angle  generally  averaging  about  70  degrees 
(e.xtremes  64  degrees  to  75  degrees)  with  the  median  line.  (Formerly  the  angle 
was  generally  considered  67 A  degrees.  Different  writers  have  given  the  wide 
variations  covercnl  in  the  above  extremes.)  The  rolandic  line  coincides  with  the 
rolamlic  tissure  more  accurately  in  its  uj>per  part — the  inferior  genu  of  the 
rolandic  tissure  projecting  slightly  in  front  of  the  rolandic  line  below  its  cen- 
ter, corresponding  to  a  point  5  to  15  mm.  (i  to  f  inch)  alwve  the  lower  tem- 
|H)ral  line.  Inferior  Rolantlic  Point— lies  on  the  rolandic  line  generally  i  cm. 
(jV  inch)  above  the  sylvian  line  (v.  s.).  Length  of  Rolandic  Fissure — gen- 
erally from  S.5  to  0.5  cm.  ( ^|  to  ^f  inches).  (b)  Location  of  Rolandic  Fis- 
sure by  Bony  Landmarks;  lies  entirely  under  the  parietal  Ixme.  the  superior 
rolantiic  point  being  from  4  to  5  cm.  ( i^^,,  lo  2  inches)  and  the  inferior  rc^landic 
jH)int  about  3  cm.  (i  ,\  inches)  posterior  to  the  coronal  suture. 

The  n>landic  tissure  is  somewhat  further  fonvard  and  more  obhquely 
placet!  in  chiKlren  under  nine  years. 

Parieto-occipital  Fissure. — A  line  alMuit  2  cm.  i{;^  inchi  long  running 
transversely  mil  ward,  at  riiihi  angle  to  na-n-inial  line.  fri>m  a  |x>int  averaging 
alnnit  0  nun.,  ox  \  inch  u'Mremes.  from  lambda  it>cll  to  a  |H^ini  15  mm.,  or 
I  inch^.  in  friMil  oi  lambda.  Where  the  lamUia  is  not  distinct,  its  position 
lies  from  o  to  7  cm.  vrjj  t«>  2\  inches"  aU>ve  the  external  occipital  pn-nul^erance, 
or  S  \o  10  cm.  (;i  to  4  inches^  behintl  the  su}>erit'r  rolandic  p^nni.  The 
aUne  line  n>pre>tMUs  the  external  |H»rtion  oi  the  li>sure.  the  internal  portion 
lying  ujHMi  the  mesial  asjHVt  of  the  hemisphere.  (If  the  horizv^ntal  limb  of 
the  syhi.m  tissure  Ih'  continue^l  backward  to  the  mt^iian  line,  its  last  2  cm. 
—  {,;  inch  wtnild  repre-em.  ai'pr>»ximalely.  the  exten^.al  p**rJon  c\  the 
parieto  *vcipilo  ns-<;ire.  In  chil^iren  thi>  n>-i:re  lies  -«m:ev\hal  further 
fvTwanl 

Precentral  Fissure.— Ri:n-  dowr.war.i  ar.-!  f.  r>var>:  .ilx^ui  :>  mm.  <f 
inch  anicri.^r  t.'  anvi  no.:riy  i«ar.;liel  with  the  r^  la!^::c  n>sure.  I:s  upper 
jv»r:iv»!-;  lic>  ir^vn  :  :.>  :  ^ni.  ':  ."  to  i-.'.  i::che>  ^<h:::.:  the  u::<r  ivirt,  and 
its  Kn\or  ;>vt:>  :-.  ir.*:r.  :  :  >  :;  cr:.  ^  t"  :  .  irch  !-eh:r..:  the  U  •.^t•r  :urt  of  the 
CvT.".-I  M::;:ro  It-  I  ■^^t^  c"  :  torr!:in.ites  .;*'^;;t  :  en:  <  :"^h  .it*  ve  the 
s\  ivi.:::  :>-uro. 

Postcentral  Fissure.     K.:->    :    v-vvari  ..:  :  t".  rA.ir:  aS  .::   15  rr.n.  .} 

Superior    Frontal    Fissure.     L>e    mr.:.!-^    t  ra-:.    .1: :  r;  \:n-^tely 

par.-!!i!  'A::h  t^t  ••..-  i::..!  !:"e.  :r  r:  t"e  t  rr:c":r.i!  ::— .;rt.  ;„-:  i-terr^jj  to 
rr.:^:    ■.-:,.■.. c   KVix"    ttr:::'  r..'.   :rest   :-r  i   r'.e:— "    .."c.   t     :."".:•   S".:Trjv-rb:tal 

Inferior  Frontal  Fissure.     I   -r  --"-:•  j  :  -    .-:  ..- :  sl.chtly  coim- 

-<\:    "     :  -;:>;-    -  :^  — >  r..!  -  :^r  .:- •       -  r.;l  -u:.:-i      .."  ■  :~t-:Tf  :  rRard. 
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slightly  inward  just  above  the  parietal  eminence,  being  about  4.5  cm.  (i|| 
inches)  from  the  median  line  anteriorly,  and  about  3.5  cm.  (if  inches)  poste- 
riorly, at  a  point  opposite  the  lambda. 

Superior  Temporo-sphenoidal  (Parallel)  Fissure. — General  direction 
of  this  fissure  is  represented  by  a  straight  Une  passing  from  the  retro-orbital 
tubercle  to  the  lambda,  which  Hnc  coincides  more  accurately  with  the  tem- 
poral part  of  the  fissure.  This  fissure  lies  beneath  the  superior  part  of  the 
squamous  portion  of  the  temporal,  and  posterior  part  of  temporal  portion  of 
parietal,  and  thence  turns  upward  across  the  temporal  hues  and  passes  under 
the  upper  division  of  the  parietal  bone.     Placed  somewhat  higher  in  children. 

Ascending  Frontal  Convolution. — Lies  beneath  the  anterior  third  of 
the  parietal  bone. 

Superior  Frontal  Convolution.— Its  base  lies  under  the  anterior  third 
of  the  parietal,  and  its  main  part  corresponds  to  somewhat  less  than  the  inner 
half  of  the  frontal  region  of  the  frontal  bone. 

Middle  Frontal  Convolution. — Its  base  lies  under  the  anterior  third 
of  the  parietal;  its  main  jmrt  corresponds  to  somewhat  more  than  the  outer 
half  of  the  frontal  region  of  the  frontal  bone,  and  its  anterior  portion  lies 
under  the  frontal  eminence. 

Inferior  Frontal  Convolution.— Its  base  lies  under  the  anterior  third 
of  the  parietal;  the  apex  of  its  triangular  part  lies  under  the  anterior  inferior 
angle  of  the  parietal;  and  its  orbital  part  lies  beneath  the  temporal  division 
of  the  frontal  and  superoir  end  of  great  wing  of  sj^henoid. 

Island  of  Reil. — Pole  of  the  triangular  island  of  Reil  corresponds  with 
the  svlvian  [)oint.  Posterior  Angle  corresjionds  with  a  point  on  the  sylvian 
line  3.5  cm.  (if  inches)  behind  the  sylvian  point.  Superior  Boundary  is 
indicated  by  an  evenly  curved  line,  with  upward  convexity,  extending  from 
the  posterior  angle  to  the  ujipcr  extremity  of  the  ascending  limb  of  the  sylvian 
fissure,  and  thence  forward  in  the  same  curve  1.5  cm.  (f  inch)  beyond  a 
vertical  line  passing  upward  from  the  sylvian  point.  Postero-inferior  Boun- 
dary extends  from  the  posterior  angle  downward  and  forward  to  a  point  on 
the  superior  temporo-sjihenoidal  line  directly  l)elow  the  s\lvian  j)oint. 

Parietal  Lobe. — Lies  beneath  the  parietal  bone,  the  parietal  eminence 
overlying  some  part  of  the  sui)ramarginal  convolution. 

Ascending  Parietal  Convolution. —  Lies  between  the  rolandic  fissure 
and  the  ascending  {)ortion  of  the  intraparielal  fissure. 

Angular  Gyrus. — At  the  intersection  of  Reid's  posterior  perpendicular 
line  (v.  i.)  and  the  direct  continuation  of  the  sylvian  line. 

Temporal  Lobe. — Lies  chielly  beneath  the  squamous  part  of  the  temj)oral 
and  the  posterior  and  inferior  fourth  of  the  parietal — its  anterior  end  lying 
under  the  great  wing  of  the  sphenoid — its  posterior  part  (inferior  temporal 
convolution)  lying  beneath  the  occipital  lobe. 

Occipital  Lobe. — Lies  in  the  cerebral  j)ortion  of  the  occipital  bone,  and 
sometimes  slightly  beneath  the  adjoining  parietal. 

Basal  Ganglia. — Consist  of  the  following;  nucleus  caudatus  and  nu- 
cleus lenticularis,  forming  the  corpus  striatum;  claustra;  amygdaloid  nuclei. 
The  optic  thalami  lie  near  the  corpora  striata,  but  belong  to  the  thalamen- 
cephalon  or  interbrain.  The  above  ganglia,  exce|)t  the  amygdaloid  nucleus, 
lie  subjacent  to  the  island  of  Reil — they  extend  slightly  beyond  the  limits 
of  the  island — and  are  circumscribed  by  the  curved  line  limiting  the  main 
part  of  the  lateral  ventricle  (v.  i.).  The  following  important  white  fasciculi 
are  closely  related  to  the  corpora  striata;  inner  cajjsule;  outer  cajjsule;  anterior 
commissure;  taenia  semicircularis. 
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Lateral  Ventricle. — Commencing  at  the  anterior  extremity  of  the  Ante- 
rior Horn,  I  cm.  (f  inch)  in  front  of  the  most  anterior  point  of  the  outline 
of  the  island  of  Reil  (v.  s.),  pass  backward  along  the  Body  of  the  Lateral 
Ventricle  in  a  curve  following  parallel  with  and  i  cm.  (|  inch)  above  the 
superior  boundary  of  the  island  of  Reil,  to  a  point  2  cm.  (f|  inch)  behind  its 
posterior  limit — thence  the  Descending  Horn  curves  forward  and  downward 
to  terminate  i  cm.  (f  inch)  below  the  level  of  the  superior  temporo-sphenoidal 
(parallel)  fissure  and  slightly  anterior  to  a  line  from  the  lower  rolandic  point 
to  the  preauricular  point — while  the  Posterior  Horn  passes  backward  from 
this  curve,  a  variable  distance,  toward  the  back  part  of  the  hemisphere, 
which  is  somewhat  higher  than  the  occipital  pole.  Another  method  of  locating 
the  lateral  ventricle  is  to  take  a  point  3.1  cm.  (i|  inches)  above  and  the  same 
distance  behind  the  external  auditory  meatus  (Keen).  Ordinarily  the  lateral 
ventricle  lies  at  a  distance  of  5.7  to  6.3  cm.  (2^  to  2^  inches)  from  the  surface. 

Naso-lambdoidal  Line. — Begins  at  naso-frontal  groove — passes  directly 
backward  6  mm.  (\  inch)  above  the  external  auditory  meatus  to  end  i  cm. 
(I  inch)  above  the  lambda  (or,  if  that  is  not  recognizable,  about  7  cm.,  or  2f 
inches,  above  the  external  occipital  protuberance).  It  passes  through  the 
lower  part  of  Broca's  (inferior  frontal)  convolution — runs  along  the  posterior 
limb  of  the  sylvian  fissure  for  4  to  6  cm.  (i-j",;  to  2f  inches) — touches  the 
lower  part  of  the  supra  marginal  convolution — passes  through  the  base  of  the 
angular  gyrus — and  ends  in  the  parietooccipital  fissure. 

Superior  Longitudinal  Sinus.— Is  represented  by  two  straight  lines, 
both  beginning  together  from  the  mid-point  of  the  naso-frontal  suture  (foramen 
ca?cum)  and  slightly  diverging  as  they  pass  posteriorly,  one  going  to  a  point 
opposite  the  external  occipital  protuberance  and  5  mm.  (y\  inch)  to  its  left, 
the  other  to  a  corresponding  point  15  mm.  (f  inch)  to  the  right  of  the  external 
occipital  protuberance.  This  divergence  represents  the  attachment  of  the 
lamina'  of  the  falx  cerel)ri  forming  the  sinus,  which  increases  in  width  poste- 
riorly. 

Lateral  Sinuses. — Transverse  Portion  forms  a  slight  curve,  with  upward 
convexity,  from  external  occipital  protuberance  to  back  of  ear,  on  level  with 
upper  JKjrder  of  external  auditory  meatus.  The  highest  part  of  the  sinus 
(opposite  masto-parietal  suture)  lies  from  1.5  to  2,5  cm.  (|  to  i  inch)  above  a 
straight  line  drawn  from  the  external  occi])ital  protuberance  to  the  center  of  the 
external  auditory  meatus  and  a  little  external  to  its  center.  Sigmoid  Portion 
passes  from  back  of  ear,  on  level  with  upper  border  of  external  auditory  mea- 
tus, in  a  sigmoidally  curved  direction  (convexity  forward)  over  the  prominence 
of  the  mastoid  process  to  its  apex,  lying  generally  from  10  to  12  mm.,  or  y\  to 
^  inch  (extremes,  2  to  12  mm.,  or  nearly  |  to  ^  inch),  behind  the  posterior 
wall  of  the  external  auditory  meatus,  and  extending  downward  about  5  mm. 
(j\  inch)  below  the  lower  border  of  the  external  auditory  meatus.  Distance 
of  sigm<!i(l  portion  from  outer  surface  of  mastoid  process  is  about  7  mm., 
or  f  inch  (extremes,  i  to  15  mm.,  or  jV  ^^  t  inch).  Width  of  sigmoid  portion 
is  about  10  mm.,  or  |  inch  (extremes,  5  to  15  mm.,  or  yV  ^o  |  inch).  (For 
other  data  concerning  the  Lateral  Sinuses,  see  Surgical  Anatomy  of  Brain 
[page  462],  and  Relations  of  Mastoid  Antrum,  [page  502].) 

Middle  Meningeal  Artery  and  Its  Branches. — For  course  and  rela- 
tions, see  under  Surgical  Anatomy  of  the  Brain  (page  461 ),  and  under 
the  Surgical  Anatomy  in  connection  with  the  ligation  of  those  vessels 
(pages  47-4Q)- 

Facial  Nerve. — Descends  in  fallopian  canal  through  the  mastoid  pro- 
cess, lying  between  the  sigmoid  portion  of  the  lateral  sinus  and  the  external 
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'auditory  meatus  (very  near  the  hitter).     For  fuller  description  of  its  relations, 
see  under  Surgical  Anatomy  of  the  Mastoid  region  (pages  502  and  505). 

^^ft  LOCALIZATION  OF  BRAIN  AREAS. 

3         llescription. — The  determination  of  the  situation  of  those  areas  of  the 
Brain  which  arc  concerned  with  certain  functions.     These  centers  do  not 


.  jii,— LocAi,i«ATiOK  or  Brain  Arbas  :— Ouier  aspect  of  right  »We,    (Modified  frwii  Gmy .  DaJlon 

and  Drrcum.) 


necessarily  coincide  with  fixed  convolutions — are  not  limited  in  extent  \^y 

liard  an<l  fa>l  lines — often  overlap  cacii  other — and  their  [>osition  and  dimen- 

ions  are  not,  in  all  cases,  invariably  tixert,  nor  absolutely  ascertained.     Each 

Afunctional  center  most  probably  has  a  wider  general  representation  over  ihc 

^^ adjacent  areas  and  a  more  limited  special  representation,  whereby  a  small 

may  l>e  removed  without  total  paralysis  of  that  part  <jf  the  limb  5|>ecially 

ente<i  by  that  area.     The  following  summary  may  be  taken  as  repre- 

"fcnting  the  present  state  of  knowledge  r.f  the  best  authorities. 

Sensori-motor   Area.— The   area   of   common   sensation   and  motion. 
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Corresponds  with  the  cortical  surface  of  the  anterior  and  posterior  central 
convolutions,  which  lie  along  both  sides  of  the  rolandic  fissure.  Extends, 
from  above  downward,  from  the  longitudinal  fissure  to  the  sylvian  fissure. 
From  before  backward,  these  areas,  while  chiefly  occupying  the  ascendinp 
frontal  and  ascending  parietal  convolutions,  also  occupy  convolutions  in 
front  of  and  behind  these  two  chief  convolutions.  In  the  right-handed  this 
area  is  larger  upon  the  left  hemisphere. 

If  this  area  along  the  rolandic  fissure,  from  the  longitudinal  fissure  to 


Fig.  312.— Localization  ok  Brain  Arkas:— Outer  aspect  of  leftside.     (Modified  from  Gray, 

Dalioti  and  Dcrcum.) 


the  syh-ian  fissure,  be  divided  into  three  approximately  equal  parts,  the 
functional  centers  will  be  distributed  as  follows;  (1)  Lower  Third  of  Sensori- 
motor Area; — (a)  In  Upper  and  Forward  Part;  eyebrows;  cheeks;  upper 
face  muscles: — (b)  In  Lower  and  For^vard  Part;  lower  face  muscles; 
tonpue;  larynx:— (c)  In  Hinder  Part;  mouth;  phar>'nx;  plat)-sma; 
(2)  Middle  Third  of  Sensorimotor  Area: — (a)  In  Upper  and  For\v'ard  Part; 
shoulder;  arm:— (b)  In  Middle  Part;  elbow: — (c)  In  Hinder  and  Lower 
Part;  ff)rearm;  hand;  finj^ers:— (3)  Upper  Third  of  Sensori-motor  Area 
(including  the  union  in  the  paracentral  lobe  upon  the  median  aspect  of  the 
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hemisphere):— (a)  In  Fonvard  Part;  trunk;  hips;  thigh: — (b)  In  Middle 
^irt;  knee: — (c)  In  Back  Part;  ]e^;  foot;  toes.     (Figs.  311  and  ,;i2.) 

In  the  posterior  part  of  the  second  frontal  convolittinns  are  the  centers 
Dr  the  movements  of  the  eyes  and  head.  The  senson* -motor  area  is  rcprc- 
fctited  upon  the  mctlian  aspect  of  the  hrain  in  the  following  onler.  from 
lefore  backward; — head;  arm;  trunk;  leji^.     (Fi«^.  31.^) 

Speech  Areas. — (In  the  left  hemisphere  in  the  right-handed,  and  in  the 
ight  hemisphere  in  the  left-handed.)  (i)  Motor  Speech  Area  (speech 
Hcmories  and  power  of  talking) — in  the  |)osteri<tr  part  of  the  third  frontal 
jonvolution.  (3)  Auditor}'  Speech  Area  (memories  of  word-sounds) — in  tirst 
nd  second  temporal  convolutions.  (3)  \'isual  S])eech  Area  (memories  of 
irintcd  wor^U) — in  lower  ])arictal  region,     (4)  Power  of  Writing  Language 
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Fic- 3»i— '-"^t-'ALi/ATiuN  oi-   Bkain  Ah  HAS :— Median  aspccl.    (Modified  from  Gray, 
I  Gallon  Hiid  Eckcr,  i 


irriting  memories) —probably  in  the  posterior  part  of  the  seci>nd  frontal 
tin\'<)lulion,  or  in  the  lower  parietal  convolution. 

Area  of  Sight  Sensation.— In  llie  occipital  lobe;  lying  in  the  ci)rtex 
ll  the  calcarine  fissure  and  cuncal  lobe,  upon  the  median  a.sj)ect — and  upon 
be  Dm%'exity  *>f  the  occipital  convolutions,  upon  the  outer  aspect. 

Area  of  Sound  Sensations.-  1 1^  first  and  second  lemporo-sphenoidal 
jDnvolutions. 

Area  of  Smell-  and  Taste-sensations.— Upon  the  under  and  inner 
(urface  of  the  ti}»  <'f  the  tcmporo-spheriitidal  lobe,  resting  upon  the  sphe- 
loidaJ  bone. 

Area  of  Higher  Psychical  Centers. — Outer  antl  median  asjiecis  of  the 
1  lobes. 

Cortex  of  Basal  Surface  of  Cerebral  Hemispheres.— No  assignable 
inctions. 
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Crura  Cerebri — Pons — Medulla. — Embrace  the  centers  of  various 
cranial  nerve-nuclei — and  transmit  motor  and  sensory  tracts  to  the  spinal 
cord. 

Basal  Ganglia. — Function  unknown — disease  of  these  ganglia  only  made 
known  by  also  involving  the  internal  capsule. 

Cerebellum. — Regulates  the  equilibrium  of  the  body. 


CHIPAULT'S  METHOD  OF  CRANIO-CEREBRAL  LOCALIZATION. 

Description. — This  method  of  cranio-cerebral  localization  is  based 
upon  the  relations  of  the  parts  of  the  brain  to  the  skull,  as  determined  by 
the  percentage  measurements  of  the  skull  made  in  the  metric  system.  It 
is,  therefore,  equally  applicable  to  skulls  of  different  sizes,  shapes,  and 
ages. 

Following  Fixed  Bony  Landmarks  of  Measurement  are  taken:— 
Nasion — mid-point  of  naso-frontal  suture  (avoid  confusing  this  with  the 
glabella).  Inion — external  occij)ital  protu})erance.  Retro-orbital  Tubercle 
— the  apophysis  upon  the  posterior  border  of  the  upper  part  of  the  frontal 
process  of  the  maliir  bone,  a  short  distance  below  the  fronto-malar  suture. 
The  most  prominent  part  of  this  apophysis  forms  the  lower  limit  of  the  three 
primary  lines  of  Chipault's  method  (avoid  c< infusing  this  with  the  external 
angular  process  of  the  frontal  bone).     (Fig.  314.) 

Following  Percentage  Points  are  Marked  upon  the  Median  Naso- 
inial  Line  (a  line  extending  in  the  median  line  of  the  head,  from  nasion  to 
inion) — which  percentage  points  arc  to  become  the  median  or  upper  limits 
of  Hnes  to  be  subsequently  drawn: — Precentral  Point  is  marked  at  45  per 
cent,  of  the  distance  from  nasion  to  inion.  Rolandic  Point  is  marked  at  55 
per  cent,  of  the  distance  from  nasion  to  inion.  Sylvian  Point  is  marked  at 
70  per  cent,  of  the  distance  from  nasion  to  inion.  Lambdoidal,  or  Superior 
Temporo-sphenoidal  Point,  is  marked  at  80  per  cent,  cf  the  distance  from 
nasion  to  inion.  Lateral  Sinus  Point  is  marked  at  95  per  cent,  of  the 
distance  from  nasion  to  inion.     (Fig.  315) 

(Illustration — sui)p(;se  distance  from  nasion  to  inion  to  be  30  centimeters 
— then  jVtt  of  that  distance,  or  the  Precentral  point,  will  be  13.5  cm.  from 
the  nasion; — fYV'  ^^  ^^^  Rolandic  point,  16.5  cm.; — /f/*^,  or  the  Sylvian  point, 
21  cm.; — jV(7,  or  the  Superior  Temporo-sphenoidal  point,  24  cm.; — f'/n, 
or  the  Lateral  Sinus  point,  28.5  cm.  If  measured  in  inches,  and  the  naso- 
inial  line  measured  12  inches,  jYV  of  12  inches,  or  the  Precentral  point,  would 
lie  5.4  inches  from  the  nasion,  etc.) 

Three  Primary  Lines  are  Drawn. — Syhian  Line — from  retro-orbital 
tubercle  to  sylvian  point  (70  per  cent.) — its  anterior  portion  marking  the 
sylvian  fissure.  Superior  Temporo-sphenoidal  Line — from  retro-orbital 
tubercle  to  lambdoidal  or  superior  temporo-sphenoidal  point  (80  per  cent.) 
— its  anterior  part  marking  the  superior  temporo-sphenoidal  fissure.  Lateral 
Sinus  Line — from  retro-orbital  tubercle  to  lateral  sinus  point  (95  per  cent.) 
— its  anterior  part  crossing  the  lower  portion  of  the  temporal  lobe — its  poste- 
rior portion  marking  the  uj>[)er  part  of  the  transverse  portion  of  the  lateral 
sinus,  the  tentorium  cerel)eUi,  and  the  great  transverse  fissure  of  the  brain. 
(Fig.  316.) 

These  three  primary  lines  are  now  marked  otT  into  tenths  of  their  lengths. 
(For  instance,  if  the  sylvian  line  measures  21  cm.,  this  line  is  divided  oflF  into 
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Two  Secondary  Lines  are  Drawn. — Precentral  Line — from  junction  of 
second  and  third  tenths  of  sylvian  line,  to  precentral  point  (45  per  cent.) — 
commencing  at  the  bifurcation  of  the  syhian  fissure,  it  at  first  follows  the 
ascending  limb  of  the  sylvian  fissure,  and  then  corresponds  in  its  two  upper 
thirds  to  the  precentral  fissure.    Rolandic  Line — from  junction  of  third  and 


45«16 


Fir.  314.— Chipault's  Method  ok  Cranio-crrbbral  Localization— Scalp  Vibw  :— A,  Nasion ; 
B,  Inion  ;  C,  Retro-orbital  tubercle  ;  45'*,  or  Precentral  point ;  55"*.  or  Rolandic  point ;  70JI,  or  Sylvian 
point;  te^,  or  Superior  temporo-sphenoidal  point;  95^,  or  lateral  sinus  point;  I),  Sylvian  line;  K, 
Saperior  tempuro-sphenoidal  line;  K,  Lateral  sinus  line;  G,  Precentral  line;  H,  Rolandic  line ;  I, 
Jnnction  of  second  and  third  tenths  of  sylvian  line;  J,  Junction  of  third  and  fourth  tenths  of  sylvian 
litw. 


fourth  tenths  of  sylvian  line,  to  rolandic  point  (55  per  cent.) — beginning  at 
lower  extremity  of  rolandic  fissure  and  following  its  entire  length. 

These  two  secondary  lines  are  now  divided  and  marked  off  into  tenths. 
Thus,  with  the  tenths  marked  on  the  three  primary  lines,  sufficient  data  are 
furnished  for  all  practical  purposes  of  localization. 

Other  Points  and  Lines. — Inferior  Frontal  Fissure — begins  at  junction 
of  third  and  fourth  tenths  of  precentral  line     Anterior  Branch  of  Middle 
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Meningeal  Arten' — crosses  the  second  tenths  of  the  three  priman'  lines. 
Lateral  Ventricle — lies  directly  opposite  the  junction  of  the  third  and  fourth 
tenths  of  the  superior  temporo-sphenoidal  line.  This  point  strikes  the  Body 
of  the  lateral  ventricle  at  its  posterior  part.  Hartley  has  determined  that 
the  cavity  of  the  ventricle  is  reached  at  a  distance  from  the  surface  of  the 
brain  equal  to  one-third  of  the  transverse  diameter  of  the  brain  itself  opposite 
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••■.••..•  sp  •.■■.,.: ,      •.  .  l\  I  .itiT.;".  >i'!".u>  '.sue:  G.  Pr<vt.tural  line;  H.  Rolandic  line:  1. 

,.i«   ..  .,  ■,:;".  ■.  ;  •.<:-.iI:<.  o:  s\  "v :.»::!:::«.  .  J.  Juno:  ion  of  third  and  (ounh  tenths  of  s>lvUn 


:;«.i-  .si'.:  ,l\'t  oxatv.vlo.  t.i'so  the  lull  diameter  of  the  skull  and  ?calp  with 
^,i;'.;vv-N,  >..\  '5  t :v  :j,ko  ::v.Lk.nes>  .'f  <kull  and  >calp  of  the  side  opened, 
>>..\  •  v:-.  vi.'U"  io  :':.•-  tor  :-.o  or:v><iio  <ide — take  result  of  this  doubling, 
>..\  •  V--  .  •.::.•.  '.'••0  tv  :..l  :r.;:.>\or<e  vii.imeter.  which  will  give  the  diameter 
V  :  "l.o  :..  ■'  ..■>-o.  >,iv  :;  v  :v..  -'..iko  or.e-thirvl  oi  this,  say  4.3  cm. — and 
cvu'.  ■.  \      •      •  :.'  •/:'..•.:  vuv:"".  i;:\^v.  .•.  ^::n.vi  horizontal  line.)     To  puncture 


•:;    li.:- 


'..■'.0     ..;'.0 


,■«-  •  ? 


\  C" 


"Trivlo,  Hartley  passes  through  the 


FiK.  ji6.— CHirAULT's  Method  OP  Cranio-cerrbral  Localization— Brain  Vikw  :— A.  Nasion  ; 
B.  Inlun  ;  C.  Rrtio-ortmal  tubtrrcJc;  45^.  or  Prircciilfal  poiul  ;  55*.  or  Rolan<lic  |wjiin  ;  7u*.  or  Sylvian 
poim  ;  >ta*,  or  Supetiut  tcniputo  sph«?iuidal  point ;  95-*,  or  Lateral  sinus  fKiint ;  U,  Sylvian  line,  over- 
ijriflC^^lvUn  ti<Miiie  ;  E.  Suprriur  K-ininjfo-ijihfiiuidul  line,  overlying  superior  i«mpoi'tv«phciioul.il 
F  Ljit<.' I. il  villus  line;  li,  I'rrcciitr.t!  Iitic,  orrrlyiiijc  prfLciiin»l  lissurc;  H,  Kuhiiiiiic  line, 
ityiiiK  KoLiiitlii.  lis.ttiK- ;  I,  Jutiiiion  nf  sckhmJ  :iim1  third  itrtitlis  of  sylvian  lit»c  ;  J,  Junction  o(  ihiril 
ih  tenths  *il  !>vlvkan  line  ;    K!.  L  iioral  sniu>  :   L    fcrehclluin- 

atn  In  tlie  above  manner,  aiu!  knnwinjr  the  general  relations  uf  the  convo- 
lutions, struclures,  arnl  funclional  areas  to  these  fissures,  any  desire*!  area 
may  l>e  exposc<l.  f^referenie  is  ^ven  to  the  melliotJ  of  Chif>aui!  over  the 
several  others  in  use,  for  while  none  are  perfect,  or  absolutely  simple,  ibis 
mcthrxl  has  provefl  itself  fjuite  accurate  and  fairly  easy  of  application,  and 
furnishes  sufficient  data  from  which  to  locate  any  desired  area  of  cerebrum 
<JT  ccrelicllum. 
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The  manner  of  applying  these  (or  any  other)  measurements  is  to  shave    * 
the  head  and  mark  out  the  landmarks  and  the  desired  areas  upon  the  scalp, 
by  means  of  a  solution  of  nitrate  of  silver  or  a  dermographic  pencil — then, 
with  a  sharp-pointed  instrument  of  small  circumference  inserted  through  the 
scalp  to  the  bone,  a  slight  blow  or  two  is  given  with  a  mallet  just  sufficient^ 
to  mark  the  bone — the  soft  parts  are  then  turned  back  and  the  bone  remov'^ 
by  the  method  elected,  preferably  some  form  of  motor  saw,  with  or  witho''^^ 
the  aid  of  previous  small  trephine-openings  outlining  the  area  to  be  removi^^- 
WTiere  a  trephine-opening  is  used  as  the  entire  means  of  exposure,  an  instr — ^' 
ment  of  sufficiently  large  diameter  should  be  used  to  allow  of  the  possibili-    "^r 
of  a  smaller  opening  not  fully  covering  the  area  sought.     Of  course,  it         * 
only  necessary,  in  operating  in  life,  to  mark  out  upon  the  scalp  the  particuLg""^ 
area  desired,  and  then  to  mark,  in  the  above  manner,  the  corresponding  si         ^ 
on  the  skull — for  instance,  if  one  sought  a  motor  center  lying  along  the  roland — 
fissure,  only  the  sylvian  and  rolandic  points  and  the  syhaan  and  roland^^ 
lines  of  the  above  system  need  be  marked  out  on  the  scalp — and  only  the  cente 
of  the  motor  area  itself  on  the  bone.     For  the  technique  of  the  operation 
whereby  this  method  of  localization  may  be  applied,  see  the  operations  c 
craniotomy  (page  481)  and  osteoplastic  resection  of  the  skull  (page  483). 


REID'S  METHOD  OF  CRANIO-CEREBRAL  LOCALIZATION. 

Description. — A  method  of  determining  the  relations  of  the  principal 
parts  of  the  brain  to  the  skull,  by  means  of  certain  lines  drawn  upon  the 
scalp  between  known  landmarks.     (See  Fig.  317.) 

Fundamental  Lines. — Base  Line: — a  horizontal  line  from  the  lowest 
part  of  the  infraorbital  border,  through  center  of  external  auditory  meatus, 
thence  directly  backward  (Fig.  317,  A  B).  Anterior  Perpendicular  Line: — 
from  preauricular  point  (a  depression  upon  the  base-line,  between  tragus 
and  condyle  of  jaw)  to  longitudinal  fissure  (E  D).  Posterior  Perpendicular 
Line: — along  posterior  border  of  mastoid  process,  from  base-line  to  longi- 
tudinal fissure  (G  F).  Some  of  the  structures  are  located  in  connection  with 
these  lines,  and  others  are  located  upon  other  data.  An  average  adult  head 
is  supposed. 

Longitudinal  Fissure. — From  mid-point  of  the  naso- frontal  suture  to 
external  occipital  protuberance. 

Sylvian  Fissure. — E.xtends  from  a  point  3.1  cm.  (ij  inches)  horizontally 
behind  the  external  angular  process  to  a  point  1.8  cm.  (f  inch)  below  the 
most  prominent  part  of  the  parietal  eminence  (Fig.  317,  H  J).  Main 
part  of  the  sylvian  fissure  is  represented  by  the  anterior  1.8  cm.  (|  inch)  of 
the  above  line  (H  I).  Horizontal  Limb  of  the  fissure  is  represented  by  the 
remainder  of  the  line  (I  J).  Ascending  Limb  of  the  fissure  extends  from  the 
posterior  end  of  the  main  fissure  vertically  upward  for  2.5  cm.  (i  inch)  (I  K). 
Bifurcation  of  the  sylvian  fissure,  therefore,  lies  5  cm.  (2  inches)  posteriorly 
to  the  external  angular  process,  and  about  6  mm.  (\  inch)  above  the  level 
of  the  external  angular  process  (1). 

Rolandic  Fissure. — Represented  by  a  diagonal  line  from  upper  end  of 
posterior  perpendicular  line  to  junction  of  anterior  perpendicular  line  \nth 
the  sylvian  fissure  (L  F). 

Sigmoid  Portion  of  the  Lateral  Sinus. — Point  on  the  base-line  1.8 
cm.  (f  inch)  behind  the  center  of  the  external  auditor}'  meatus  (M). 
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Transverse  Portion  of  the  Lateral  Sinus. — Point  2,5  cm.  (i  inch) 
Whind  the  center  of  the  external  auditory  meatus,  and  0  mm.  {\  inch)  above 
the  ba.se -line  (N). 
I  Mastoid  Antrum. — Intersectiim  of  line  drawn  along  the  superior  wall 

w 


L  Flf-  jrr— Rkii>'*  Mkthod  op Crahio-cbrebral  Lcicauxation  !— a  B.  Base-Miie;  E.  Preanric- 

^^l||M|igt ,  Iv  D,  Anlerior  perpendicular  !inc;  G  V.  Posterior  |>crp<>nilicit]ar  line;  H  t.  Main  (tart  of 

^^^^^^■teure  ;  1  J,  Hori/unlal  Umb  of  sylvmn  ftiisufc,  (  K,  Ai<.nuliii|i{  limb  of  sylvian  fi^iaurv;  L  P, 

^^^^^m^  fisxuf  e  ;  M,  Sigmoid  |>orti(Hi  ot  Intcral  sinus;  X,  TninHverw  iwrtion  of  Internl  sinun ;  O, 

MM<t<vM  anirnm  ;  P,  Latrral  ventricle;  Q.  Aiitrrior  branch  nf  middle  lueniniccal  artery  ;  R,  Posterior 

br»mh  ««l  mtddle  nienini^cal  flrterj';  S,  Cerebral  abscess;  T,  Cerelvcltiir  ubM.x-»s.     (Tor  explanations, 

KetCAt.l 

nf  the  auditor)'  meatus  parallel  with  the  base  line,  with  line  dran^n  along  the 
posterior  wall  of  the  auditory  meatus  perpendicular  lo  the  base-line  (('). 

Lateral  Ventricle.— Lies  3.8  cm.  (i^  inches)  directly  above  the  center 
of  the  external  auditon-  meatus  (P). 

Anterior  Branch  of  the   Middle  Meningeal  Artery.— Encountered 
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at  a  point  3.8  cm.  (i^  inches)  behind  external  angular  process,  and  3.8  cm. 
(i^  inches)  above  zygomatic  arch  (Q). 

Posterior  Branch  of  Middle  Meningeal  Artery.— Encountered  at  a 
point  4.4  cm.  (if  inches)  behind  external  angular  process,  and  6  mm.  (J 
inch)  above  zygomatic  arch   (R). 

Usual  Site  of  Cerebral  Abscess. — In  the  tcmporo-sphenoidal  lobe  at 
a  point  1.8  cm.  (J  inch)  above  the  base-line,  on  a  line  drawn  along  the  posterior 
wall  of  the  auditory  meatus  ])erpendicular  to  the  base-line  (S). 

Usual  Site  of  Cerebellar  Abscess.— Opposite  a  point  3.8  cm.  (i^  inches) 
behind  center  of  external  auditory  meatus,  and  6  mm.  (|  inch)  below  the 
base-line  (T). 


E 


CHIENE'S  METHOD  OF  DETERMINING  THE  ROLANDIC  FISSURE. 

Take  a  piece  of  paj^er  about  three  inches  square — crease  it  diagonally 

from  A  to  D,  so  that  A  B  D 
coincides  with  A  E  D.  A  E  D 
will  then  represent  an  angle  of 
45  degrees.  Then,  after  open- 
ing out  the  square,  crease  A 
B  D  along  A  C,  so  that  A  B 
C  coincides  with  A  C  D,  and 
allow  the  last  folding  to  re- 
main creased.  A  C  D  (half  of 
an  angle  of  45  degrees)  will 
represent  22^  degrees.  There- 
fore E  A  C  will  be  equal  to 
an  angle  of  67^ degrees.  Apply 
figure  A  E  D  C  to  the  head 
so  that  A  E  falls  upon  the 
median  line,  with  A  1.2  cm. 
(^  inch)  posterior  to  the  mid- 
point of  the  line  from  nasion 
to  in  ion,  with  E  forward — 
when  the  line  A  C  will  repre- 
sent an  angle  of  67 1  degrees 
with  the  median  line,  and, 
therefore,  approximately,  the 
rolandic  fissure.  (See  Fig. 
3^8.) 

.As  the  angle,  however, 
which  the  rolandic  fissure  makes  with  the  median  line  is  now  generally 
regarded  as  somewhat  greater  than  67^  degrees  (see  Fissure  of  Rolando, 
Cranio-cerebral  Topography,  page  465),  a  somewhat  greater  allowance,  say 
about  70  degrees,  should  be  made. 


B  C  D 

Fig.  318.— Chienk's  Mktiiiid  of  IIi.tkkmining  thk 
Rolandic  Fissrki:.— A  H  D  E,  a  square;  A  I"  D  fom- 
half  of  A  B  1)  i:,  <- leased  (liaKOiially),  an  aiiKk- of  45  <U- 
grtes;  ABC  (one-half  of  A  B  D).  an  aiiKleof  22^  decrees. 
Therefore  E  A  C  rejjresenls  an  aii^le  of  6-jli  degrees. 


GENERAL  SURGICAL  CONSIDERATIONS  IN  CRANIO-CEREBRAL 

OPERATIONS. 

Relations  of  Cranial  Contents  to  Cranial  Bones. — It  has  been  noted 

•it  Irregularities  of  relationships  do  sometimes  occur,  and  that  discrepancies 

tetimes'  exist  in  the  statements  of  the  dififerent  methods  of  localizing,  as 
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given  by  different  men  of  extended  experience — but  these  irregularities  and 
discrepancies  are  generally  so  slight  that  the  structures  or  areas  sought  are 
readily  accessible  through  the  data  given — and  if  not  found  directly  in  the 
center  of  the  site  exposed  by  u|Jtration.  arc  uj^ually  within  reach  of  the  opening 
made.  As  a  rule,  apparent  discrepancies  are  generally  the  result  of  an  error 
ia  applying  the  special  methiKJ  of  localizing. 

Preparation. — Head  shaved.      Ears  cleansed   and  packed  with  sterile 
cotton. 

Position.— Patient  supine,  head  elevated  upon  a  firm  support,  at  end  of 
table,  and  turned  so  as  to  give  freest  access  lo  site  of  ojjeralion.  Surgeon  on 
side  of  operation,  or  directly  behind  jiatient's  head.  Assistant  opposite 
surgeon,  or  at  his  side- 
Control  of  Hemorrhage. — Hemorrhage  from  the  scalp  is  generally  con- 
trolled by  clamp- forceps,  aj*plied  immediately  upon  the  com|iletion  of  the 
incision,  followed  by  ligation  with  gut  of  the  clamped  vessels.  Where  ex- 
tensive bleeding  from  the  scalp  is  anticipated,  esjiecially  in  removing  growths 
of  that  structure,  a  circular  constrictor  around  the  lower  part  of  the  skull 
(passing  just  above  the  nose  and  ears  and  just  below  the  external  occipital 
protuberance)  may  sometimes  be  advantageously  used— such  as  the  narrow- 
flat  band  of  the  Esmarch  set,  or  a  rubber  tuhe  which  tlatlens  as  it  is  applied, 
To  aid  in  its  elTecliveness,  smalt  compresses  may  be  lirst  placed  over  the 
temporal,  posterior  auricular,  and  occipital  arteries,  upon  one  or,  preferably. 
both  sides,  and  held  in  place  by  rubber  plaster— and  the  constrictor  applied 
over  these.  Intracranial  hemorrhage  (from  mirldle  meningeal  arteries, 
iTnous  sinuses,  and  the  intracerel>ral  vessels)  will  be  specially  menlioned 
among  the  oficrations  u|><»ii  the  cerebral  contents. 

Manner  of  Making  the  Cranial  Section.— The  use  of  a  saw  (motor 
or  h.^nd.  including  the  trephine,  which  is  practically  a  circular  saw)  is  prefer- 
able for  all  ft>rms  of  cranial  section.  In  this  category  the  chain  and  Gigli 
saws  are  also  inckitied.  Next  to  the  saw,  the  lione-cutting  force]is  are  to 
Ije  chosen,  .^nd  last  to  be  recommendfd  are  the  various  f(«rms  of  chisels, 
used  with  mallets.  The  only  field  for  these  last  mentioned  instruments 
(owing  to  the  concussion  caused)  is  where  a  moderate  blow  or  two  will  accom- 
plish the  object. 

Thickness  of  Skull.  —Average  thickness  is  alwut  5  mm.  ( I  inch).  In 
early  life  and  in  old  age  the  skull  is  thinnest,  and  at  these  ages  the  diploe  is 
absent  from  the  .squamous  bone,  the  parietal  in  the  neighborhood  of  the 
squamous,  and  in  the  iossiv  of  the  occipital.  Thinnest  parts  of  the  cranial 
bones — squamous  part  of  iem|joral;  inferior  occipital  fossie;  over  venous 
sinuses;  over  frontal  sinuses;  over  grooves  for  meningeal  vessels.  Thickest 
parts  of  cTanJal  bones^occipital  protuberance  of  occipital;  mastirid  porticm 
of  temporal;  li>wer  jiarf  rif  frontal  (except  over  frontal  sinuses). 

Uae  of  Electrode  in  Corroborating  Motor  Centers.— Fii^t  try  to  get 
iction  through  dura,   without  opening  this  membrane.     In   applying  to 
in  itself,  guard  against  burning  by  ttHi  strong  a  current. 
Where  part  of  dura  is  permanently  removed,  gold-foil,  or  some  similar 
substance  may  be  ad\Mntnge<>usly  used  to  prevent  cortical  adhesions. 

Where  much  brain  tissue  is  removed,  as  in  operations  for  tumors,  etc.. 
Icmporan.'  packing  •should  he  used,  to  equalize  brain  pressure. 

Cranio-cerebral  Operations  in  Two  Stages.— Some  surgeons  open  the 
cranium.  d<»wn  to  the  dura,  at  the  first  operation — and  open  the  dura  and 
comj>lele  the  operation  several  ilays  later — upon  the  ground  of  less  sh<^ck, 
less  hemorrhage,  and  a  better  protection  of  surrounding  parts  by  adhesions. 
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The  majority  of  operators,  however,  complete  the  operation  at  one  sitting, 
unless  specially  contraindicated. 


INSTRUMENTS  USED  IN  CRANIO-CEREBRAL  OPERATIONS. 

Scalpels,  light  and  heavy;  dissecting  forceps;  toothed  forceps;  fine  forceps 
for  holding  dura,  various  shapes;  artery-clamp  forceps;  sinus  forceps;  scissors, 
sharp  and  blunt,  curved,  straight  and  angular;  trephines  (of  Gait  pattern, 
or  with  guard),  various  sizes;  trephine  brushes;  saws,  motor  and  hand;  Doyen's 
saw;  chain  saw;  Gigli  saw  and  carrier;  bone-cutting  forceps,  various  sizes 
and  shapes;  bone-holding  forceps,  various;  rongeur  forceps;  periosteal  elevator; 
bone  elevator;  gouges;  curettes;  retractors;  spatula^;  dural  separator;  grooved 
director;  probe,  with  one  flat  end,  to  detect  depth  of  trephine  cut;  tenacula; 
chisels,  various  sizes  and  shapes;  mallets;  aneurism-needles,  various;  brad 
awl;  Fluhrer's  probe;  metal  meter  measure,  in  millimeters  and  centimeters; 
electrode  for  diagnosis;  measurer  of  skull-thickness;  surgeon's  wax  for  plugging 
bony  canals  of  vessels;  needles,  various,  especially  fine  curved;  needle-holders; 
sutures  and  ligatures,  of  silk,  i)lain  and  chromic  gut,  and  silkworm-gut; 
drains;  gauze;  rubber-band  tourniquet;  gold  foil;   rubber  tissue. 


CRANIOTOMY  IN  GENERAL. 

Description. — Section  of  cranial  bones.  Operations  upon  the  cranio- 
cerebral region  resolve  themselves,  as  far  as  the  operation  upon  the  cranium 
is  concerned,  into  the  making  of  an  opening  in  the  bony  vault  for  the  pur- 
pose of  reaching  the  object  itself  of  the  special  operation — and  these  openings 
are  either  simple  trephinings,  irregular  cranial  sections,  or  some  form  of 
osteoplastic  resection.  The  operation  of  cutting  through  the  bones  of  the 
skull  is,  after  shaving  the  head,  preceded  by  either  the  turning  back  of  a 
flap  composed  of  the  soft  tissues  of  the  scalp,  or  the  flap  turned  back  consists 
of  combined  soft  parts  and  bone  undetached  from  each  other.  The  flap,  in 
either  case,  is  so  planned  as  to  have  its  pedicle  below,  that  the  arteries  supplying 
its  nutriment  may  not  be  severed.  At  the  end  of  the  operation  the  flap  is 
dropped  back  into  place  and  sutured.  One  or  the  other  of  these  is  the  common 
method  of  approach,  no  matter  what  the  subsequent  steps  may  be.  When 
the  portion  of  bone  is  not  returned,  the  operation  becomes,  strictly  speaking, 
a  partial  craniectomy. 

Varieties. — (i)  Circular  Craniotomy,  or  Trephining;  generally  per- 
formed with  the  conical  (Gait's)  trephine.  The  diameter  of  the  opening 
thus  made  may  be  from  1.2  to  6.3  cm.  (^  to  2^  inches).  Generally  resorted 
to  where  a  more  limited  opening  will  suflice.  (2)  Linear  Craniotomy;  division 
of  cranial  bones  in  straight  lines — preferal)ly  by  means  of  a  motor  saw,  gener- 
ally preceded  by  a  small  trephine-opening  through  which  to  begin  the  section. 
Generally  used  as  a  simple  section  in  the  course  of  some  operation.  (3) 
Irregular  Craniotomy;  openings  of  irregular  outline  and  varying  size,  such 
as  may  be  unexpectedly  indicated  in  the  course  of  some  operation.  For 
example,  original  openings,  when  found  inadequate,  may  be  increased  to  the 
desired  extent  and  form  by  the  further  application  of  trephine,  saw,  chisel, 
or  bone-cutting  forceps.     (4)   Osteoplastic  Resection;  a   form  of  irregular 
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unsevered  portion — and  subsequently  replaced.     Generally  resorted  to  where 
the  largest  openings  are  required. 


TREPHINING.  OR  CIRCULAR  CRANIOTOMY. 

Description. — The  division  of  the  cranial  bones  by  means  of  a  trephine, 
preferably  of  the  conical  or  Gait  type — preceded  by  the  temporary  turning 
back  of  a  flap  composed  of  the  soft  parts.     Indications;  intracranial  hemor- 


Fij{.  3iq.— TRiiFHiNiNO,  OR  CiRcTLAR  CRANIOTOMY  :— A,  Circle  left  by  removed  disc  of  bone  ;  B, 
Incised  dura  mater;  C.  Surface  of  brain;  D,  Dura!  Ilap,  with  meiiiii>;eal  vessels,  turned  back  ;  K, 
Gut-sulures  throuKl>  margins  of  incised  dura  and  dural  flap  ;  F,  Scilp-tla]),  with  branches  of  occipital 
vessels,  turned  down. 


rhage;  abscess;  fracture;  foreii^n  body;  evacuation  of  cerebrospinal  fluid 
through  the  lateral  ventricle;  as  a  preliminary  step  to  osteoplastic  resection 
and  to  linear  craniectomy;  epilepsy;  bullet  and  other  wounds;  small  tumors; 
drainage  of  frontal  sinus;  drainage  of  mastoid  antrum  and  cells;  thrombosis 
of  venous  sinuses.     (See  Fig.  319.) 

Preparation  and  Position.— See  General  Surgical  Considerations  in 
Cranio-cerebral  Operations. 

Landmarks. — Determined  by  bony  landmarks  of  skull,  or  calculated  by 
some  method  of  cranio-cerebral  localization,  according  to  special  operation. 
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to  the  scalp-flap — its  pedicle  should  be  placed  so  as  to  best  preserve  its  blood- 
supply  (without  reference  to  coinciding  with  the  pedicle  of  the  scalp-flap)— 
its  convexity  should  lie  in  the  opposite  direction  and  be  ever\'where  sufli- 
ciently  far  from  the  edge  of  the  bone  (at  least  6  mm.,  or  \  inch)  to  enable  the 
cut  margins  of  dura  to  be  sutured  at  the  end  of  the  operation.  If  arteries 
of  fair  size  cross  the  dura,  they  should  be  ligated,  where  possible,  prior  to 
incising  the  dura,  by  passing  a  small,  fully  curved  needle,  armed  with  fine 
j^ut,  beneath  them,  including  the  dura.  Arteries  should  be  tied  along  the 
line  which  will  form  the  convexity  of  the  flap,  rather  than  where  they  enter 
its  pedicle.  If  not  possible  to  tie  them  in  advance,  they  should  be  caught 
as  soon  as  cut  and  tied  or  twisted.  The  dura  should  be  carefully  incised 
with  a  light  touch  of  the  point  of  a  fine,  sharp  knife,  or  cut  with  fine  curved 
scissors,  aided  by  grasping  the  small  dural  flap  with  delicate  forceps  as  soon 
as  a  margin  of  it  is  free,  and  taking  care  not  to  wound  the  surface  of  the 
brain  or  the  vessels  coursing  over  it.  (6)  The  special  object  of  the  operation, 
whatever  it  may  be,  is  now  carried  out.  (7)  Having  accomplished  the  par- 
ticular object  of  the  operation,  the  dural  flap  is  dropped  into  place  and  sutured 
with  two  or  three,  or  more,  fine  gut  sutures,  by  means  of  a  small,  fully  curved 
needle  held  by  needle-forceps,  while  the  dura  is  steadied  by  fine  forceps. 
(8)  The  opening  in  the  bone  may  now  be  treated  in  one  of  several  ways: 
(a)  Left  without  replacement  of  any  bone-tissue,  which  is  especially  done  in 
the  making  of  small  trephine-openings; — (b)  The  button  of  bone  may  be 
replaced  intact  upon  the  dura,  and  the  soft  flap  of  periosteum  and  other 
tissues  brought  over  the  button — a  method  which  may  be  pursued  in  dealing 
with  buttons  of  larger  size; — (c)  The  button  may  be  divided  into  parts  by 
fragmentation  and  sprinkled  over  the  dura,  where  they  form  the  nucleus 
of  new  bone  growth; — (d)  A  celluloid,  metallic,  or  gutta-percha  plate  may 
be  placed  in  the  opening.  In  trcphinings  of  small  diameter  the  button  is 
not  generally  replaced.  In  large  openings  some  surgeons  do,  and  some  do 
not,  replace  the  button,  whole  or  fragmented,  or  some  artificial  covering. 
Where  the  button,  either  intact  or  fragmented,  is  used,  it  is  dropped  into 
warm  normal  salt  solution  as  soon  as  removed.  (9)  The  flap  of  scalp  tissues 
is  now  brought  back  into  its  original  position — the  edges  of  the  periosteum 
are  sutured  with  catgut — and  the  edges  of  the  overlying  soft  parts  are  sutured 
interruptedly  with  silkworm-gut,  silk,  or  catgut,  passing  through  all  the  soft 
tissues  down  to  the  periosteum.  (10)  No  drainage  is  ordinarily  used  unless 
specially  indicated — and,  if  indicated,  a  few  strands  of  catgut,  horsehair, 
silk,  or  gauze  suffice.     A  full  dressing  is  applied. 

Comment. — Bleeding  from  the  diploe  may  be  stopped  by  compressing 
a  small  part  of  the  bone  upon  the  vessel  with  bone-forceps,  or  by  plugging 
with  catgut  or  surgeon's  wax.  Bleeding  from  the  dura  may  be  checked  by 
fine  catgut  ligature.  For  bleeding  from  venous  sinuses,  see  Ligation  of 
Longitudinal  and  Lateral  Sinuses  (page  490). 

It  is  probably  always  best  to  open  the  dura  in  all  cases  of  trephining. 
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of  the  vascular  supf)ly — followed  by  the  replacement  of  the  flap  of  bnny 
and  soft  parts  into  ap|)osition.     (See  Fig.  320.) 

(The  replacement  of  a  trephined  button  of  bone  is,  strictly,  an  in^iano? 
of  osteoplastic  resection  with  temporary  complete  displacement  of  the  e.\ri«eti 
piece  of  bone.) 

Indications.   -For  exploration;  tumors;  intracranial  abscess;  inlr.icraniai 


li;:.  3.:i.  ■ -tJsn-.ci'i  \s:i--  Ki;^i  r  t  ii>n-  ok  tiik  Skci.l:— A.  Ciitaiic<viiius(-u1>wi<.>,oous  f^.ip  im-j 
T.i;i.\  tin  mil  l).-n  k  :  Hum  <iiii|Miii<-iit  |i:»rl->;ullui*:iil.  itiid  with  -ii-alii  vi->scl>  i  lit  almiKllK'  iii.iri;tri  .  !"..  l- 
1;.  1  0111  ii(]>liiiu-oiniiiii:i'^  iii.uK- piof<liii>j  till- sawiiiiioi  the  ImriL- :  C,  Litk- .iloiic  >\hich  the  Kmk.  w 
i!;i.  l..i|  J'uk:  I.).   Iiii.i-.<.il  lima,  with  «livi»lvil  wsst-ls  liKaif-d  ;  K.  I>ura;   tt.ip  turned   l>.icU  .  l    '■' 
Mi'.iii.  Mlii..ui;li  m:i't.'itis  ..f  iinM-nl  <iiira  aii<l  «hiralflap;  (i.   IV-rifisli-utn  ntrariitl  tTf»m  lim  ■>!  s:i* 
em  ,   11,  M.ii.;i:i  <.l  ^kiil!  Ivit  li>  ivnipuiaiy  ninuval  ol  usti-oplastie  Map;  I.  Siiri.uv  nt  hr.iiii. 


lu-niorrliauc;  t'\pi)surc  of  (lasserian  ganglion;  wounds.     In  general,  whci — 
the  fri-fst  accrs^.  \n  brain  is  rctiuirol. 

Preparation  and  Position.-  See  under  General  Surgical  Consideratii^n 
in  Cranio-aTcliral  Operations  (j)age  47S). 

Landmarks.-  Same  as  for  trci)hining  (q.v.). 

Control  of  Hemorrhage  from  Scalp. —Hemorrhages  ordinarily  c«  r  ; 
trolled  as  in  trci)iiining  {<}.  :■.).     Wiiere  extensive  hemorrhage  is  antii  ipaie<  "i 
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the  vessels  may  be  controlled  by  circular  constriction,  as  explained  under 
General  Surgical  Considerations  in  Cranio-cerebral  Operations. 

Form  of  Cranial  Opening. — (1)  The  best  and  general  form  is  that  of  a 
horseshoe,  with  its  broader  convexity  upward  and  its  more  contracted  base 
downward  (Fig.  320) — or  an  ii-shaped  flap,  the  horizontal  cuts  at  base  (which 
may  or  may  not  be  made)  serving  as  liberating  incisions.  (2)  A  square,  or  a 
rectangular  piece  longer  than  broad,  may  be  used — though  the  process  of 
bending  backward  is  always  aided  if  the  base  be  somewhat  narrower  than 
the  free  portion.  (3)  A  second  horseshoe,  or  square  of  bone,  may  be  turned 
back,  if  the  original  flap  do  not  furnish  sufficient  room — the  second  being 
either  turned  back  in  an  opposite  direction  from  the  first  but  in  the  same 
line,  or  from  one  side  of  the  original  opening. 

Incision  of  Scalp. — The  form  of  scalp  incision  will  be  regulated  by  the 
previously  determined  form  of  bone  section.  Having  decided  this,  the  in- 
cision through  the  soft  parts  should  conform,  in  general  outline,  with  the 
bone  section  to  be  made,  but  should  extend  at  least  1.2  cm.  (^  inch)  beyond 
the  line  of  bone  section  so  that  the  cicatrix  of  soft  parts  will  not  fall  directly 
over  the  line  of  bony  union  or  repair.  The  incision  should  be  so  placed, 
where  possible,  as  to  give  free  ingress  of  the  neighboring  arteries  into  its 
substance,  especially  the  chief  artery  of  the  region.  The  removal  of  an  area 
of  bone  greater  than  7.5  cm.  (3  inches)  sf[uare  is  rarely  called  for — and  this 
would  require  a  skin-flap  at  least  10  cm.  (4  inches)  broad. 

Operation. — (i)  The  incision  passes  everywhere  through  skin,  fascia, 
muscle,  aponeurosis,  and  ])eriosteum  directly  to  the  bone.  Or  the  incision 
may  pass  down  to  the  periosteum — these  allowed  tt)  retract,  and  periosteum 
cut  on  line  of  retracted  soft  parts,  midway  Ijetween  the  line  of  the  skin  incision 
and  the  line  of  the  bone  incision  so  that  periosteal  and  skin  cicatrices  do  not 
fall  together,  nor  periosteal  and  bony  cicatrices  coincide.  (2)  A  rim  of 
periosteum,  without  separating  the  overlying  soft  parts,  is  carefully  detached 
to  the  e.xtent  of  about  1.2  cm.  (^  inch)  around  the  horseshoe  flap,  separating 
it  chiefly  toward  center  of  flap,  and  but  slightly  U[)on  the  outer  edge  of  the 
incision.  (3)  Having  exposed  the  entire  area  for  the  l>one  section,  the  bone 
is  divided  about  6  mm.  {{  inch)  inside  of  the  division  of  the  periosteum  in  one 
of  the  following  ways: — (a)  Division  of  horseshoe  figure  of  bone  by  motor 
saw,  preferably  preceded  by  a  trephine-opening,  and  the  brain  guarded 
throughout  ljy  a  dural  sej)arator  traveling  with  the  saw  between  the  bone 
and  dura — a  motor  saw  capalile  of  following  a  curve  is  necessary,  and  very 
great  care  is  needed  in  protecting  the  brain  and  in  approaching  the  dura  if 
a  dural  separator  be  not  used.  The  saw  should  be  held  in  such  a  way  as 
to  bevel  the  bone-flap  at  the  exj)ense  of  its  inner  surface,  so  that,  when  re- 
placed, it  will  rest  upon  a  ledge  of  bone  furnished  by  the  margin  of  the  (){)ening 
and  be  thus  prevented  from  pressing  upon  the  brain,  (b)  Division  of  horse- 
shoe figure  of  bone  by  Gigli  saw,  jireceded  by  several  small  trephine-openings. 
Four  or  six  small  trephine  discs  of  bone,  1.2  cm.  (h  inch)  in  diameter,  may 
be  removed  along  the  line  of  section — a  pliable  dural  separator  is  then  passed 
from  hole  to  hole,  detaching  and  de])ressing  the  dura  from  the  skull — a  Gigli 
saw  is  then  conducted  beneath  the  bone  by  a  special  carrier,  between  two  con- 
tiguous holes,  and  the  bone  divided — and  this  re[)eated  until  the  section  is 
completed — the  saw  beveling  the  bone  as  above,  (c)  Division  of  a  horseshoe 
figure  of  bone  by  a  specially  grooved  chisel  which  cuts  a  narrow  furrow — 
but  which  also  involves  much  jarring  to  the  brain.  (4)  When  the  bone  has 
been  divided  throughout  down  to  the  base  of  the  bone-flap,  provision  must 
be  made  for  the  bending  and  breaking  back  of  the  bone  at  the  site  which 
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will  form  the  hinge  of  the  osteoplastic  flap — this  hinging  of  the  flap  may  be 
accomplished  in  one  of  several  ways; — (a)  When  all  is  in  readiness,  and 
without  having  previously  partly  divided  the  bridge  of  bone  at  the  base  of 
the  flap,  a  stout  steel  elevator  may  be  inserted  under  the  edge  of  the  con- 
vexity of  the  bone-flap  (that  part  opposite  the  narrow  base  of  the  flap)  so 
as  to  rest  upon  the  intact  portion  of  the  skull — the  fingers  of  the  surgeon's 
left  hand  pressing  upon  the  skull  immediately  below  the  line  where  it  is 
sought  to  bend  and  break  the  bone — and  then  with  a  sudden,  sharp  (not 
slow  and  dehberate)  movement  of  the  lever  the  bone  is  sprung  back — a  id 
generally  breaks  accurately  enough  for  all  practical  purposes,  and  drops 
outward  and  downward  still  clinging  to  its  hinge  of  soft  parts,  (b)  To  insure 
a  more  accurate  line  of  breakage,  as  well  as  against  splintering  of  the  bone 
and  wounding  of  the  brain,  two  small  trcphine-openings  may  be  made  im- 
mediately opposite  each  other,  at  the  base  of  the  bone-flap  and  on  the  line 
to  be  broken — a  pliable  dural  separator  is  now  [)assed  letween  the  open- 
in '^s — a  Gigli  saw  is  conducted  beneath  the  bone — and  the  bone  is 
sawed  sufficiently  far  through,  especially  at  its  edges,  to  insure  an  accurate 
breakage  and  freedom  from  splintering  when  the  elevator  is  used  as  a  lever 
as  just  descriljed.  (5)  As  the  bone  is  broken  Ixick,  it  is  separated  from  the 
dura,  where  not  already  detached  Ijy  dural  separator  or  otherwise.  The 
osteoplastic  flap  of  bone  and  soft  parts  is  allowed  to  fall  back  upon  its  hinge 
out  of  the  way.  (6)  Before  proceeding,  all  bleeding  from  the  diploe  is  con- 
trolled by  pressure,  plugging  the  openings  with  catgut  or  sterilized  wax,  or 
by  gently  crushing  the  bony  opening  together  with  bone  forceps.  (7)  The 
dura  is  now  of)ened  in  the  form  of  a  flap,  by  picking  it  up  with  two  forceps, 
incising  with  knife,  and  further  cutting  with  curved,  blunt  scissors  (just  as 
described  in  trephining,  q.  v.),  the  division  being  made  sufficiently  far  from 
the  margin  of  the  bone  (at  least  6  mm.,  or  \  inch)  to  allow  of  suturing — and 
tl-.is  little  flap  should  be  so  planned  as  to  j)reserve  the  arteries  intact  which 
enter  its  base,  ligating  them  with  fine  catgut  only  where  they  cross  the  line 
of  incised  dura  (they  are  best  taken  up  in  advance  by  j)assing  a  small,  fully 
curved  needle  beneath  them).  The  position  of  the  base  of  the  small  dural 
flap  will  be  determined  by  the  position  of  the  dural  vessels,  and  while  it  need 
not  necessarily  corresjjond  with  that  of  the  osteoplastic  flap,  yet  it  usually 
does  so  in  a  general  way.  (8)  The  dural  tla[)  having  been  turned  back 
out  of  the  way.  the  surface  of  the  brain  is  exposed  and  the  special  object 
of  the  operation  accomplished.  (9)  Upon  the  completion  of  the  operation 
the  dural  flap  is  sutured  back  with  fine  gut  to  the  margin  from  which  cut. 
(lo)  The  question  of  drainage  of  the  cerebral  structures  will  be  determined 
by  the  special  operation.  If  usc<l.  provision  must  be  made  for  silkworm-gut 
or  catgut  strands  to  pass  through  an  unsutured  part  of  the  dura,  (ii)  The 
osseo-cutaneous  flap  is  now  turned  back  into  place.  The  previously  freed 
margin  of  f)eriosteum  clinging  to  the  bone-tlai)  is  sutured  with  interrupted 
catgut  sutures  to  the  margin  of  the  main  periosteum  from  which  cut.  If 
muscles  of  any  thickness  have  been  invt)lved.  these  are  united  by  buried 
catgut  sutures.  Finally,  the  skin  wound  is  cl<:sed  with  silk,  silkworm-gut, 
catgut,  or  silk,  Ijy  means  of  interrupted  sutures.  If  drainage  of  the  e.xtra- 
cranial  wound  be  indicated,  it  is  accomplished  by  strands  of  silkworm-gut, 
^-t^r-liair,  catgut,  gauze,  or  fine  drainage-tubing,  brought  out  through  an 
'  •■  '^I'ting  a  half-lnitton  (sf  bone  from  the  edge  of  the  bone-flap 
--,-nnial  drainage  be  used,  it  is  brought  out 
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Comment. — The  narrower  the  pedicle  of  the  horseshoe  flap  of  bone,  the 
easier  it  is  tu  crack  it  across  at  its  base,  but  it  should  be  broad  enough  to 
insure  nutrition  of  the  osteoplastic  flap. 

The  edges  of  the  bone  of  the  osteoplastic  flap  and  ihe  marG^in  of  the  cranium 
may  be  drilled  and  the  borders  of  bone  united  (if  thought  necessary)  by 
chronnuc  gut  sutures.  If  the  osteoplastic  fla])  be  beveled,  as  always  should 
he  if  p«jssible,  suturing  is  not  necessary — and  is  not  generally  necessary 
anyhow,  as  the  adherent  scalp  usually  holds  ihe  bone  up  in  place. 

It  is  Ijest  to  open  the  dura  in  all  cases  calling  for  osteoplastic  resection 
of  the  skull. 


LINEAR  CRANIOTOMY. 

Description. — The  division  of  the  cranial  bones  in  one  or  more  straight 
lines  variously  placed — an  operation  sometimes  resorted  to  in  microcefihalus 
for  the  pur|j<jse  of  givinj^  increased  roum  to  the  brain.  No  portion  of  the 
Ikjhc  is  removed,  except  the  buttons  of  Ijonefrom  the  trephine-openini^s  made 
I  preliminary  to  the  use  »)f  the  saw,  (Wliilc  craniotomy  is  [jerformed  in  micro- 
ccphalus,  partial  craniectomy,  or  the  removal  of  a  definite  piece  of  bone,  is 
probably  a  preferable  o[:>eration  for  this  puri>ose.) 

The  operation  of  craniotomy  is  included  under  that  of  craniectomy  {q,  v.). 


PARTIAL  CRANIECTOMY. 

Description. — Removal  of  a  section  of  the  cranial  bones  from  one  or 
sides  of  the  head,— an  f»peration  sometimes  done  in  microcephalus  for 
ihe  f)urpo8e  of  increasing  room  for  the  growtli  of  the  Ijrain. 

(.Strictly,  in  trephining  and  other  cranial  operations  where  the  fmlton  or 
_  of  \hme  is  not  returnerl,  the  o[>eralion  l>ecomes  a  Partial  Craniectomy 
though  ihc  term  is  not  here  used  in  that  sense.) 

Preparation  and  Position. — See  under  General  Surgical  Considerations 
in  Cranio- cere  bra  I  Operations  {page  47S). 

Landmarks.— Nasion  and  inion,  and  the  general  bony  landmarks  of 
the  skull. 

Control  of  Hemorrhage. — By  means  of  a  flat  rubber  tourniquet  wcmnd 
several  times  arounfl  l»ase  of  skull,  small  compresses  having  been  placed 
over  the  main  arteries  of  the  scalp  and  held  in  [jlace  l*y  the  tourniquet — as 
described  under  General  Surgical  Considerations  in  Cranio  cerebral  Opera- 
tions, This  method  of  control  is  generally  indiajled,  as  hemorrhage  is  apt 
to  he  marked. 

Incision. — From  the  junction  of  the  skin  of  the  forehead  with  the  hair, 
to  Ihe  inion— passing  slightly  external  to  the  median  line. 

Operation. — (l)  The  incision  of  the  soft  parts  passes  through  the  skin, 
fascia,  muscle,  aponeurosis,  and  periosteum  to  lK)ne.  Clamp  all  bleeding 
vesscfe  uncnmirolled  by  constrictor  and  ligate  the  chief  ones  with  gut.  (3) 
The  S4>ft  parts  are  raised  from  the  bone  by  peri<jsteal  elevator  and  turned 
dowmward,  l>eing  held  out  of  the  way  by  retractor,  or  a  stitch  or  two.  The 
flafi  thus  turned  bat k  will  be  re[»resenlei1  by  [>raclically  the  s^ift  pnrts  of  one 
entire  side  of  the  skull.  (3)  Having  e.vposed  a  large  area  upon  one  si^le  of 
the  *kull,  and  having  controlled  all  further  hem«^rrhagp.  the  amount,  posi- 
tion, and  shape  of  bone  settion  are  determined.  An  area  of  bone  in  the  form 
of  a  narrow  parallelogram  represents  the  section  of  bone  most  usually  removed, 
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though  other  forms  of  bone-section  are  used.  Supposing  the  parallel  lines 
representing  this  figure  to  be  1.2  cm.  (^  inch)  or  1.9  cm.  (|  inch)  apart,  a 
trephine-opening  is  made  at  either  end  of  this  figure  with  a  diameter  of  1.2 
cm.  or  1.9  cm.  (J  or  f  inch)  accordingly.  If  the  distance  between  the  trephine- 
openings  be  too  long  for  a  dural  separator  and  guide  to  travel,  one  or  more 
intermediate  trephine-openings  should  be  made.  A  pliable  dural  separator 
is  then  passed  from  opening  to  opening  between  bone  and  dura  and  traveling 
in  two  parallel  lines  corresponding  with  the  upper  and  lower  margins  of  the 
circumference  of  the  trephine-openings.  A  grooved  guide  is  then  passed  in 
the  tracks  cleared  by  the  dural  separator  to  protect  the  brain,  and  the  bone 
then  divided  in  two  parallel  hnes  with  an  electric  motor  saw  (the  Powell 
electric  saw  answering  the  purpose  well) — first  in  a  line  with  the  upper  mar- 
gins of  the  trephine-openings  and  then  in  a  line  with  the  lower  margins 
of  these  openings.  By  properly  directing  the  saw  both  ends  of  the  section 
may  be  pointed,  going  beyond  the  trephine-openings  at  both  ends.  The 
bone  section  is  best  made  with  a  motor  saw — it  may  be  made  with  rongeur 
forceps — but  preferably  not  with  chisel,  as  chiseling  causes  too  much  jarring. 
In  using  an  ordinary  motor  saw  a  trcphine-o[)cning  is  necessary  wherever 
the  direction  is  changed.  A  GigH  saw  ])assed  between  the  openings  also 
answers  well.  (4)  If  there  l)e  no  special  indication  for  exploration,  the  dura 
is  not  opened.  If  opened,  it  is  so  incised  as  to  admit  of  subsequent  suturing. 
(5)  The  bone,  of  course,  is  not  replaced.  The  soft  parts  are  sutured  into 
position.     No  drainage  is  ordinarily  used. 

Comment. —  (i)  Hemorrhage  from  the  (lii)l()e  is  apt  to  be  great  and  may 
have  to  be  controlled  by  plugging  with  catgut  or  aseptic  wax,  by  crushing 
together  the  walls  of  the  bony  canals,  or  by  gauze  pressure.  (2)  Probably 
it  is  best  to  operate  upon  the  second  side  of  the  head  at  a  subsequent  date. 
(3)  A  grooved  director  for  the  saw  can  be  used — or  the  dural  separator  may 
be  grooved.  (4)  ^^  here  craniotomy  is  done  instead  of  craniectomy  the  saw 
travels  only  once  between  the  trephine-ojjenings,  which  are  merely  large 
enough  to  allow  of  separation  of  dura  and  jxissage  of  a  guide — and  no  bone 
(other  than  the  trephine-buttons)  is  removed.  A  crescent-shaped  piece  of 
bone  may  be  removed,  instead  of  a  j)iece  of  the  above-described  shape. 

EXPLORATORY  PUNCTURE  OF  THE  BRAIN. 

Description. — For  the  [)urj)<)ses  of  exploration,  the  needle  of  an  aspira- 
tory  .syringe  may  be  thrust  into  the  brain  substance,  esf)eciany  where  pus 
and  tluid  tumors  or  hemorrhage  are  su.s])ected — the  brain  having  been  ex- 
posed through  a  small  trephine-opening.  A  solid  needle,  or  special  probe, 
may  be  used  for  the  detection  of  solid  bodies. 

Preparations  and  Position. — See  General  Surgical  Considerations  in 
Cranio-cerebral  Operations  (])age  478). 

Landmarks.— Position  of  some  lesion  and  localization  symptoms,  taken 
in  connection  with  the  special  structures  to  be  avoided. 

Incision. — That  for  ordinary  trephining. 

Operation. — (1)  Is  the  same  as  that  for  trephining,  up  to  the  raising  of 
the  dural  flap  and  the  exposure  of  the  brain.  (2)  The  needle  is  then  steadily 
thrust  into  the  brain  in  a  straight  line  in  any  direction  indicated  by  the  phe- 
nomena present,  avoiding  the  venous  sinuses,  large  vessels,  basal  gangha), 
and  ventricles  (unless  puncture  of  the  latter  be  indicated).  The  needle 
should  be  withdrawn  after  each  puncture.  Whenever  it  is  desired  to  explore 
in  another  direction,  the  needle  is  reinserted  and  always  carried  in  a  straight 
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line,  without  side  to  sitle  movemenl,  (JJ  Having  accomplished  the  object 
«>f  the  operation,  or  after  meeting  wilh  a  negati\'e  result,  the  wound  is  closed 
as  after  trephining. 

Comment. — For  further  data  as  to  explonilnry  puncture  of  the  iiilra- 
cercbral  structures,  see  Operations  for  Cerebral  and  Orebellar  Abscess 
(pages  496  and  497),  Tumor  (pages  498,  499),  and  Plemorrhage  (page  489). 


OPERATION  FOR  INTRACRANIAL  HEMORRHAGE  IN  GENERAL. 

Varieties  of  Intracranial  Hemorrhage— (i)  Epidural  (Extradural); 
between  cranial  li<.»ncs  and  dura— may  Ijc  arterial  ()r  venous.  If  arterial — 
generally  from  middle  meningeal  or  its  branches.  If  venous — generally  from 
the  su|)erior  longitudinal,  lateral,  or  occipital  sinus.  (2)  Intramcningeal;  if 
arterial,  generally  from  middle  meningeal  or  branches.  If  venous,  fre- 
quently from  veins  connected  with  longitudinal  or  other  sinus.  If  cai>illary. 
generally  due  to  traumatism,  and  site  rlc|^endent  upon  trauma.  If  subdural 
(into  sub<jural  :5.pacc),  it  may  be  caused  cither  l)y  rupture  of  dura,  and  is 
then  generally  from  ihe  middle  meningeal  \essels;  or  by  a  vessel  of  the  pia 
rupturing  through  the  arachnoid.  If  subarachnoidean  (between  arachnoid 
and  pia  mater),  it  is  due  either  to  rtiinure  of  vessels  of  pia  into  the  pia-arach- 
noid.  or  to  rupture  of  middle  meningeal  through  dura  and  arachnoid.  (3) 
Intracerebral:  generally  from  middle  cerebral  (»r  one  of  its  branches, 
cs|>eri.illy  the  lenticulo-slriate. 

Only  the  general  features  nf  inlrarranial  hemorrha«je  will  i»e  here  con 
stdered.     For  specific  operations  for  hemorrhage  from  the  middle  meningeal 
artery  anfi  its  anterior  and  j)<>sierinr  branches,  and   from  longitudinal  and 
Uileral   venous  sinuses,  see  ligations  nf  those  structures  (jiages  4;,  4S.  40 
and  400). 

Preparation  and  Position. — See  General  Surgical  Considerations  in 
Crantn  ierel)ral  0|)erations  (page  478). 

Landmarks. — Determined  by  circumstances  of  particular  case  and  1m 
general  craniocerebral  topography.  Site  of  hemorrhage  may  be  determined 
i)y  eviernal  injury  or  by  localization  symptoms. 

Incision. — As  for  trephining  or  osteoplastic  resection  (according  to  size 
of  Jificning  required),  and  placed  in  accordance  with  nature  of  case. 

Operation. — (i)  Having  cx|K»sed  the  area  involved,  cither  by  a  ircphine- 
n|)cning  or  osteoplastic  section  (the  steps  of  the  o{)eration  up  to  this  point 
being,  in  all  essential  features,  those  of  one  or  the  other  of  these  procedures), 
the  ^le  of  the  blotKl-clot,  if  any,  is  localetl  and  the  source  (»f  the  hemorrhage 
trare<l.  (l)  The  clot  is  carefully  turnefl  out  wilh  such  an  instrument  as  the 
handle  of  .1  thin  silver  spoon — the  bleeding  vessel  is  sought  and  doubly  ligaled 
wilh  gut.  The  <lura  must,  of  c<nirse.  be  opened  if  hemorrhage  be  subdural 
— and  it  is  even  Iwsl  to  open  it  though  hemorrhage  appear  to  be  only  epidural, 
for  the  sake  of  veritication.  W  here  the  hemorrhage  comes  from  the  middle 
cerebral  an  attempt  should  be  cautiously  made,  when  possible,  to  reach  the 
of  hemorrhage,  by  carefully  separating  the  lips  of  the  sylvian  fissure 
doubly  lying  the  artery  wilh  gut.  If  site  of  hemorrhage  cannot  be 
accurately  ascertained  and  still  continues,  all  that  can  be  done  is  to  carefully 
park  the  region  with  gauze.  (3)  Finally,  carefully  irrigate  with  warm  normal 
salt  solution  (except  where  packing  is  used) — drain  if  necessary — closing 
wound  a^  after  simple  trephining  or  osteoplastic  resecticm. 

Comment. — If  no  accurate  data  leacl  to  source  of  hemorrhage,  it  is  best 
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to  seek  first  in  the  position  of  the  anterior  branch  of  middle  meningeal  artery 
— then  in  the  position  of  the  posterior  branch. 


LIGATION  OF  TRUNK  OF  MIDDLE  MENINGEAL  ARTERY. 

See  under  Ligation  of  Arteries  (page  47). 

LIGATION  OF  ANTERIOR  BRANCH  OF  MIDDLE  MENINGEAL  ARTERY. 

See  under  Ligation  of  Arteries  (page  48). 


LIGATION  OF  POSTERIOR  BRANCH  OF  MIDDLE  MENINGEAL 

ARTERY. 

See  under  Ligation  of  Arteries  (page  49). 


LIGATION  OF  LONGITUDINAL  OR  LATERAL  SINUS. 

Description. — The  longitudinal  and  lateral  sinuses  are  sometimes 
accidentally  injured  in  operation,  or  otherwise,  or  lie  directly  in  the  course 
of  some  operation — under  which  circumstances  it  becomes  necessary  to 
control  hemorrhage  from  them,  which,  when  possible,  should  be  done  by 
ligation.     (See  Figs.  321  and  322.) 

Preparation  and  Position. — See  General  Surgical  Considerations  in 
Cranio-cerebral  Oi)erati()ns  (page  478), 

Landmarks. — Determined  by  site  of  sinus  involved. 

Incision. — Often  determined  by  a  preceding  injury  or  local  condition 
— or  circumstances  calling  for  ligation  may  accidentally  arise  during  the 
course  of  some  other  cranio-cerebral  operation.  If  deliberately  planned  to 
tie  the  longitudinal  or  lateral  sinus  in  the  path  of  an  operation  (as,  for  example, 
preliminarily  to  exposing  a  surface  of  brain  more  or  less  covered  by  a  sinus), 
two  small  trei)hine-o])enings  are  made  on  either  side  and  very  near  the  borders 
of  the  sinus,  after  having  ex[)()sed  the  site  of  both  trephine-openings  by  turning 
back  a  single  oval  tlaj).  For  course  and  deviations  of  the  sinuses,  see  Surgical 
Anatomy  of  the  Craniocerebral  Region  (page  468). 

Operation. — (1)  Comj^lete  the  operation,  up  to  the  removal  of  the  two 
buttons  of  bone,  as  an  ordinary  trephining.  (2)  The  dura  and,  with  it,  the 
sinus  are  detached  from  the  cranium  by  jjassing  a  dural  separator  between 
the  bone  and  dura,  from  one  to  the  other  of  these  two  small  trephine-openings 
immediately  adjacent  to  the  outer  Ix^rders  of  the  sinus.  The  bridge-work 
of  bone  between  the  two  openings  is  then  cut  away,  {preferably  with  Gigli  saw 
(cutting  ])liers  or  rongeur  forceps).  .\  limited  longitudinal  incision  of  the 
dura  is  made  safely  to  the  outer  aspect  of  each  side  of  the  sinus,  which  enables 
a  more  intelligent  and  safer  passage  of  the  ligature  than  if  it  were  simply 
carried  blindly  beneath  the  supposed  lower  limit  of  the  sinus.  The  sinus  is 
thereby  fully  exposed  and  is  doubly  ligated  transversely  with  chromic  gut,  by 
passing  a  fully  curved  needle  l)eneatli  the  sinus  and  through  the  falx  cerebri, 
and  divided  between  the  ligatures.  If  the  sinus  be  wounded  to  a  limited 
degree,  it  is  often  possible  to  either  laterally  ligate  the  rent,  or  suture  it — as 
described  under  the  ligation  of  veins.  (3)  The  operation  is  completed  as 
indicated  by  the  s;.)ccial  circumstances  attending  it — the   button    of    bone 
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being  replaced,  or  not,  according  to  the  judgment  of  the  operator.  Drain- 
age would  he  usefJ  or  not,  as  indicated  (generally  nol.  if  all  bteeding  be  con- 
trolled and  wound  be  clean).     The  flap  of  soft  parts  is  sutured  inli»  place. 


■  id  ^r — l.liiA  I  'irct.1l    luiiKiltiiliriAl   «iinu> 

•  irc7>hitK-"»|>«-iuii|^.-i  uH  ciihei  siilc,  U>lli«i%iHl  i>v  •.uliiUK  MUMV  the  iutervefitng  hritj|[c  of 
Oap  tunn«|  l»i»cW  .  C,  T»«>  ircph»nc-oj»enJii|{^  made  ticiir  ihe  •»iiter  horUcts  >A  the 
<••««<>.  with  imcrvrniriK   hoi)«  cut   AMny  ;  L>,   Im  Isioiis  thr«iu)ch  iiur«,  uit  riihcr  «t(Jc  of 
LkMiKv  ol  Hcedle  AtiU  ItifHlurc ;   E.  Loti|ciluUitial  sinus  ;    F.  Cruii»-s«c(iau  u(  head,  showtnc 
E  •iiiiues. 


^ 
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OPERATION  FOR  THROMBOSIS  OF  LATERAL  SINUS. 

Description. — As  a  result  of  otitis  media,  the  adjacent  sigmoid  and 
transverse  portions  of  the  lateral  sinus  frequently  become  infected  and  undergo 
sinus  phlebitis  and  thrombosis,  requiring  their  exposure,  the  removal  of 
thrombosed  contents  and  their  obhteration  by  ligature  or  otherwise.  The 
operation  is  intimately  connected  with  that  for  the  exposure  of  the  mastoid 
antrum  and  cells,  which  should  be  reviewed  in  this  connection  (page  500). 

Preparation  and  Position. — See  General  Surgical  Considerations  in 
Cranio-cerebral  Operations  (page  478). 

Landmarks. — Lines  for  sigmoid  and  transverse  portions  of  the  lateral 
sinus.     (See  Surgical  Anatomy,  page  468,  and  also  Fig.  324,  L  M.) 

Incision. — Where  this  sinus,  at  junction  of  transverse  and  sigmoid 
portions,  is  independently  exposed,  a  horseshoe  flap  is  turned  down,  with 
pedicle  below,  so  planned  as  to  expose  an  area  with  its  center  about  2.5  cm. 
(i  inch)  behind  and  6  mm.  {\  inch)  above  the  center  of  the  external  auditory 
meatus.  Where  the  opening-up  of  the  neighboring  sinus  is  simply  a  con- 
tinuation of  the  mastoid  operation  (which  is  usually  the  case)  the  incision 
for  the  exposure  of  the  sinus  is  prolonged  from  the  original  incision. 

Operation. — (1)  Proceeding  as  in  the  o[)eralion  of  trephining,  a  trephine 
having  a  diameter  of  about  2.5  cm.  (i  inch)  is  applied  over  this  center  and  a 
button  of  bone  carefully  removed,  without  injury  to  dura  and  without  pre- 
mature opening  of  sinus.  Whatever  additional  room  may  be  required  can 
be  gotten  by  biting  out  the  circumference  of  the  trephine-opening  by  means 
of  rongeur  forceps.  (2)  Throml)osis  ha\ing  been  determined  by  palpation 
and  exploratory  needle,  the  thrombosed  sinus  is  now  laid  open  longitudinally 
and  the  contents  carefully  turned  out  with  a  special  scoop,  as  far  as  accessible 
in  both  directions,  or  until  a  {)atulous  condition  is  reached,  when  the  flow 
is  controlled  by  gut  ligature  of  the  sinus,  if  possible,  or  by  gauze  packing. 
(3)  The  mastoid  antrum  and  cells,  the  usual  source  of  the  original  infection, 
are  generally  opened  up  into  continuity  with  the  sinus  by  means  of  a  gouge, 
shar|)  spoon,  or  chisel.  (4)  The  internal  jugular  vein  is  often  exposed  in 
the  neck,  when  found  in  a  condition  of  thrombosis,  and  Hgated.  The  throm- 
bosed vein  may  then  be  opened  above  the  ligature  and  the  vein  irrigated  from 
the  lateral  sinus,  anrl  vice  versa.  (5)  The  wound  is  j)acked,  and  closed  only 
in  part,  room  being  left  for  drainage. 

Comment. — If  contents  of  lateral  sinus  be  fluid,  the  sinus,  if  possible, 
should  l)e  ligatcd  i)rior  to  opening  the  thrombosed  part.  A  firm,  healthy 
clot,  about  to  undergo  organization,  may  sometimes  be  left  on  the  distal  side 
of  a  ligature. 


TREPHINING  FOR  FRACTURE  OF  SKULL. 

Description. — The  seat  of  fracture  is  exposed,  the  depressed  pieces  of 
bone  are  elevated  to  the  common  level,  and  any  spicula?  of  bone  which  may 
be  exercising  pressure  upon  the  brain  are  removed. 

Preparation  and  Position. — See  General  Surgical  Considerations  in 
Cranio-cerebral  Operations  (page  478). 

Landmarks. —  Determined  by  the  nature  and  site  of  the  fracture  and 
general  cranio-cerebral  topogra[)hy. 

Incision. — Where  a  skin  wound  exists,  this  is  usually  enlarged,  or  used 
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P  S5  a  part  of  the  incision  for  the  exp<^sure.     W  here  the  skin  is  unljnikcn,  the 
site  of  fracture  is  best  exposed  through  a  U-shaped  flap,  as  in  trephining. 

!        Operation.— (I)  The  soft  parts,  indudin^  the  f>eriosteum,  are  turned 
back,  in  the  same  manner  as  in  trephining,  and  site  of  fracture  thus  exposed 
— hemorrhage  being  controlled  as  in  that  ofjeratiun.     Even  where  the  Ixmes 
ji  of  a  depressed  fracture  can  be  raised  b\'  being  levered  back  into  position 
Mrithout  exp<ising  the  brain  (which  often  can  be  done),  it  is  always  best  to 
expose  the  dura  at  least— and  safer  still  to  open  the  dura  and  examine  the 
'  surface  of  the  underl)  ing  brain.     (2)  The  folhnving  steps  of  the  operation  are 
conducted  very  much  as  in  ordinary  trephining.     The  point  of  the  trephine 
is  placed  ujwjn  sound  bone  that  w  ill  resist  j»ressure.  avoiding  the  site  of  vessels 
;  and  sinuses,  and  in  a  position  from  which  the  fractured  bone  can  be  best 
raised — with  the  major  portion  of  the  circle  (which  should  Ije  from  1.2  to 
1.8  cm.,  or  ^  to  f  inch)  generally  lying  over  sound  bone,  and  the  inner  p(»rtion 
o\*eriapping  or  coming  in  line  with  the  fractured  margin.     When  the  button 
of  bone  is  removed,  if  more  room  l>e  needed,  it  can  he  gotten  by  biting  out 
portions  of  bone  with  rongeur  forceps.     (3)  A  blunt  elevator  (an  osteotome 
answers  well)  is  now  carefully  inserted  beneath  the  fractured  bt»nc,  resting 
u|x>n  the  sound  margin  of  bone,  or  upon  an  instrument  or  a  linger  stretched 
across  the  area  as  a  fulcrum,  and  the  fractured  bone  levered  back  into  place, 
laithout    disconnecting    it    from    its    natural    attachments.     (4)    Sometimes 
judicious  use  of  chisel  or  saw^  will  aid  in  freeing  the  fragments.     All  sharp 
edges  are  rounded  off.     All  pieces  likely  to  become  detached  are  removed. 
(5)  The  dura,  if  deliberately  opened  by  the  operator*  is  repaired  as  after 
j  trephining— if  wounded  by   fragments,  is  repaired  by  catgut   suturing  as 
1  fully  as  possible.     (6)  The  manner  of  treating  bone  space  left  l>y  trephining 
i  for  fracture  is  the  same  as  after  simple  trephining.     Drainage  is  used,  if 
[indicated — and  the  wound  entirely  or  partially  closed  in  accordance. 


OPERATION  FOR  BULLET  WOUND  OF  BRAIN. 

Description. — For  the  purpose  of  seeking  the  bullet,  removing  spiculte 
of  bone  and  foreign  material,  and  for  providing  drainage. 

Preparation  and  Position, — See  General  Surgical  Considerations  in 
Craniocerebral  Operations  (page  478). 

Landmarks. — Determined  by  positiotii  of  wound  and  position  of  im- 
portant underlying  structures  and  areas. 

Incision. ^An  oval  (or  rever-^d  U-shaped)  flap,  with  pedicle  downward, 
and  center  corresponding  with  wound. 

Operation. — (i)  The  soft  parts  are  incised  to  the  bone,  the  vessels  clamped 
and  tied,  and  the  flap  raised  and  turned  back.  If  trephining  were  not  con- 
templated, the  periosteum  need  not  be  raised  with  the  flap — but  as  the  use 
of  the  trephine  or  that  of  the  rongeur  is  practically  alwa}*s  indicated,  the 
bone  should  be  completely  bared.  (2)  Access  to  the  brain  may  be  gotten 
by  biting  out  the  drcumfcrence  of  the  wound  ojjcning  with  rongeur  forceps, 
or,  better,  by  trephining  with  a  trephine  whose  diameter  is  sutTiciently  large 
to  make  a  cut  extending  around  the  wound  1,2  to  1.8  cm.  (^  to  f  inches), 
according  to  accompanying  circumstances,  and  with  the  precautions  observed 
in  trephining  for  fracture  {q.  v.).  All  fragments  of  bone  are  removed  or 
elevated  into  position — and  all  foreign  material  is  picked  out  with  forceps 
as  encountered.  (3)  Having  thus  enlarged  the  bullet  wound,  the  bullet  is 
sought  along  its  track  with  ^uch  instruments  as  a  long,  delicate  needle,  Fluhrer's 
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aluminium  probe,  or  Girdner's  telephone  probe.  If  the  bullet  can  be  reached 
with  special  forceps,  it  may  be  withdrawn  by  that  means  through  the  original 
wound,  especially  if  near  it.  If  the  bullet  be  near  the  far  end  of  the  wound- 
track,  it  is  generally  more  readily  and  safely  removed  through  a  counter- 
opening.  Such  a  counter-opening  may  be  made  at  a  point  determined  by 
thrusting  a  probe  along  the  track  of  the  wound,  directly  in  the  line  of  the 
bullet-track,  to  the  inner  wall  of  the  opposite  side  of  the  skull — passing  the 
bullet  if  it  lie  on  the  way — followed  by  tying  a  piece  of  silk  to  the  outer  end 
of  the  probe  and  carrying  the  silk  across  the  shaved  scalp  at  different  points 
upon  its  contour — the  common  point  at  which  these  lines  all  intersect  will 
indicate  the  point  on  the  exterior  of  the  skull  opposite  which  the  inner  end 
of  the  probe  has  come  into  contact  with  the  inner  wall  of  the  skull.  At  this 
point  a  trephine-opening  is  made.  The  counter-opening  is  made  with  a 
trephine  of  3.8  to  5  cm.  (i^  to  2  inches)  in  diameter,  as  the  bullet  is  apt  to 
lie  an  inch  or  more  below  the  point  of  striking  the  inner  wall,  and  room  is 
often  necessary  for  manipulation  and  exploration.  Upon  a  probe,  a  grooved 
director  is  carried  down  to  the  bullet,  and  upon  the  director  a  pair  of  bullet- 
forceps,  with  which  the  bullet  is  grasped  and  removed.  When  the  region 
does  not  admit  of  a  counter-opening,  as  toward  the  base  of  the  brain,  the 
bullet  must  be  removed  through  a  single  opening.  (4)  Thorough  drainage 
may  be  instituted  by  drawing,  upon  a  long  probe,  a  few  strands  of  silk,  silk- 
worm-gut, or  rubber  drainage-tube.  (5)  The  wound  is  carefully  irrigated, 
and  then  closed  up  to  the  points  of  drainage. 

Comment. — The  bullet  may  sometimes  be  located  by  placing  the  patient 
so  that  the  bullet-track  is  vertical,  and  then  letting  the  probe  drop  into  the 
wound  as  far  as  possible.  It  may  also  sometimes  be  located  by  means  of 
x-TSiy  shadows  taken  in  two  directions. 


OPERATION  FOR  EXPOSURE  OF  A  MOTOR  CENTER. 

(ILLUSTRATED  BY  OPKRATION  FOR  FOCAL  FPII^F.PSV.) 

Description. — The  operation  performed  for  Focal  Epilepsy  consists  in 
the  exposure  of  an  area  to  which  attention  has  been  called  by  convulsive 
movements  beginning  in  those  parts  controlled  by  that  area — or  in  connection 
with  which  some  injury  has  been  received — the  object  being  to  remove  the 
source  of  irritation,  which  may  be  some  form  of  pressure  or  an  adhesion,  or 
a  part  of  the  motor  center  itself  may  be  removed  to  a  limited  extent — the  area 
usually  being  exposed  by  trephining.  It  will  be  supposed,  in  the  present 
case,  that  the  epileptic  seizures  are  preceded  by  muscular  twitchings  of  the 
muscles  of  the  right  fingers,  hand  and  forearm.  The  exposure  of  the  cortical 
center  presiding  over  these  structures  will  be  indicated,  namely,  the  lower 
posterior  part  of  the  middle  third  of  the  sensori-motor  area  of  the  left  side. 

Preparation  and  Position. — See  General  Surgical  Considerations  in 
Cranio-cerebral  Operations  (page  478). 

Landmarks. — Site  of  the  motor  center  (here,  for  example,  the  center 
for  the  right  fingers,  hand  and  forearm)  is  determined  by  some  form  of  local- 
ization method  (in  this  instance,  by  Chipault's  method.  j)age  472). 

Incision.— An  oval  flap  (U-shaped),  with  convexity  above  and  base 
below,  is  outlined,  having  its  center  about  i  cm.  (f  inch)  posterior  to  the 
junction  of  the  lower  third  and  fourth  tenths  of  Chipault's  rolandic  line 
(see  Chipault's  method).    For  the  bone-section,  a  trephine  of  at  least  3.8. 
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Operation. — (i)  The  steps  of  the  operation,  up  lo  the  removal  of  the 
button  of  bone,  are  the  same  as  for  trephining.  (2)  Open  the  dura  in  the 
form  of  a  small  flap,  as  heretofore  described.  As  soon  as  the  brain  is  exposed 
carefully  examine  for  abnormal  adhesions  between  dura  and  brain,  and,  if 
detected,  free  by  cautitmsly  sweeping;  a  bent  probe  between  these  structures. 
If  bony  i^owlbs  be  found  pressing  upon  brain,  remove  them  by  lione  section. 
(3)  If  part  of  a  motor  center  is  to  be  removed,  incise  the  brain  substance 
in  the  direction  of  the  commissural  filners,  making  the  incision  carefully  with 
^delicate  knife  or  scissors.  (4)  Tie  all  bleeding  meningeal  and  cerebral  vessels 
fwith  fine  gut— dividing  them  in  advance,  where  possible,  l>euveen  double 
ligatures.  Harm  pia  mater  as  little  as  possible,  and  replace  if  pushed  aside. 
(5)  To  avoid  readhesion,  if  previous  adhesion  existed,  or  to  avoi<]  new  adhe- 
sion, plates  of  ver>'  thin  celluloid,  gold  leaf,  gutta-percha,  decalcified  bone- 
plate,  india-rubber,  etc.,  are  sometimes  placed  over  the  pia  mater.  (6)  The 
dura  is  carefully  sutured  with  fme  gut.  The  button  of  bone  is  replaced  or 
not,  according  to  the  surge<m's  judgment.  The  scalp-flap  is  sutured,  without 
drainage,  and  speedy  union  esf>ccially  sought. 


PUNCTURE  AND  DRAINAGE  OF  LATERAL  VENTRICLES. 

Description.— Puncture  of  the  lateral  ventricle  ami  withdravviil  of  cerebro- 
spinal fluid  by  aspiration,  simple  drainage  by  cannula,  or  by  capillary  drainage. 
Indications;  acute  hydrocephalus  (tn  withdraw  excess  of  Jluid  and  relie\e 
tension);  chronic  hydrocepihalus  (to  withdraw  excess  of  fluid  and  relieve 
tension,  or  to  inject  medicated  fluid);  meningitis  (for  drainage). 

Preparation  and  Position. — See  General  Surgical  Considerations  in 
Craniocerebral  (Jfverations  (page47iS). 

I  Landmarks. — Junction  of  the  third  and  fourth  tenths  of  Chipault's 
lemporo-sphenoidal  line  represents  the  posterior  part  of  the  bixly  of  the 
lateral  ventricle.  (For  this,  as  well  as  for  the  descending  and  posterior 
horns,  see  Chipault's  Craniocerebral  Localization  Method,  page  473.) 
Incision. — An  oval  or  inverted  U-shaped  flap  with  its  center  at  the  above 
,  point  is  outlined.  The  bone-section  should  be  made  by  a  trephine  of  at 
[least  2.5  cm.  (i  inch)  in  diameter. 

f  Operation.-  (I)  Having  made  and  turned  down  the  flap  of  soft  parts — 
controlled  hemorrhage  by  clamps  and  ligature — apphed  trephine  and  removed 
|disc  of  bone — the  dura  is  exfwsed  and  a  small  dural  flap  turned  down,  (2) 
CThe  needle  of  the  aspiratory  syringe,  or  trocar  and  cannula,  is  then  thrust 
ttirectly  into  the  substance  of  the  brain,  opposite  the  point  indicated  above, 
avoiding  all  visible  vessels — and  is  made  to  |»enelrate  horizontally  inward  for 
One-third  of  the  transverse  diameter  of  the  brain  it.self  (as  determined  after 
Subtracting  the  thickness  of  the  scalp  and  skull  of  both  sides  from  the  l<»tal 
thickness  of  the  head  on  the  line  of  puncture).  (See  Chipauh's  Method.  Other 
Points  and  Lines,  page  473.)  Through  the  needle  {or  cannula)  introduced  fluid 
Is  withdrawn.  (3)  Subsequently,  before  withdrawal  of  in>trumenl,  medicated 
fluid  m.iy  be  injected,  if  indicated.  Where  il  is  desired  to  introtiuce  drain- 
age, silk,  silkworm-gut,  wick,  gauze,  or  a  drainage  tube  may  be  introduced 
through  the  cannula,  if  a  trocar  and  cannula  have  been  used— or  by  means  of 
■pecial  forceps  alongside  an  ordinar}'  aspiratory  needle  before  its  withdrawal. 
f(4)  If  no  drainage  be  instituted,  the  wound  is  closed  as  after  simple 
trephining.  If  drainage  be  used,  the  dura  and  soft  parts  are  only  partially 
sutured,  and  the  button  of  bone  is  either  not  returned,  or  only  a  part  of  it 
U  returned. 
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Comment. — WTiile  it  is  more  satisfactory  to  open  the  dura,  thus  exposing 
the  condition  of  the  brain  and  the  position  of  the  vessels,  yet  where  drainage 
is  not  indicated,  the  lateral  ventricles  may  be  aspirated  through  the  unopeneid 
dura. 

INCISION    OF   THE    CEREBELLAR    SUBARACHNOID    SPACE    FOR 

DRAINAGE. 

PARKINS  OPERATION. 

Description. — The  exposure,  by  trephine,  of  the  membranes  in  the 
cerebellar  fossa,  followed  by  the  incision  of  the  subarachnoid  space  below 
the  tentorium  cerebeUi.  Sometimes  performed  for  the  relief  of  intracranial 
pressure  by  dependent  drainage  of  the  cerebrospinal  fluid  in  acute  and  chronic 
meningitis  and  in  hydrocephalus. 

Preparation  and  Position. — See  General  Surgical  Considerations  in 
Cranio-cerebral  Operations  ({)age  478). 

Landmarks. — Lines  of  lateral  and  occipital  sinuses. 

Incision. — An  oval  (or  reversed  U  shaped)  flap  is  outHned,  with  con- 
vexity upward  and  base  downward  toward  the  neck,  and  its  center  over  the 
center  of  the  right  or  left  cerebellar  fossa. 

Operation.— (I)  The  incision  outlining  the  above  flap  is  carried  to  the 
bone,  the  vertical  j)orti()ns  of  the  incision  [)assing,  at  this  site,  through  con- 
siderable thickness  of  muscular  tissue,  and  rather  free  bleeding  may  occur. 
All  vessels  are  clamped  and  tied  with  catgut.  The  flap  is  retracted  down- 
ward and  the  occipital  bone  e.\poscd.  (2)  A  trephine  of  about  1.2  cm.  (i 
inch)  diameter  is  so  applied  as  to  be  safely  below  the  lateral  sinus,  and  safely 
to  the  outer  side  of  the  occipital  sinus,  and  away  from  the  thickness  of  the 
external  occipital  proluljerance.  The  liutton  of  bone  thus  defined  is  removed, 
and  the  dura  exposed.  (3)  The  dura  is  seized  with  delicate  forceps  and 
incised  with  knife  or  scissors  sufficiently  to  make  a  satisfactory  opening  for 
drainage — and  the  subarachnoid  space  thus  entered.  (4)  Drainage  is  accom- 
plished by  strands  of  silk,  silkworm-gut,  wick,  gauze,  or  tubing.  (5)  The 
button  of  bone  is  not  returned.  The  wound  is  sutured  in  part,  leaving  open 
only  enough  space  for  drainage. 


OPERATION  FOR  CEREBRAL  ABSCESS. 

Description. — Intracranial  abscess  may  be  e.xtradural  or  intracerebral. 
The  site  of  abscess  (when  not  directly  traceable  to  an  evident  cause)  is  deter- 
mined, in  conjunction  with  constitutional  symptoms,  by  local  compression 
symptoms  referable  to  the  part  of  the  brain  jjressed  upon  by  the  collection 
of  pus — and  the  operation  is  done  over  that  area  determined  by  these  symp- 
toms. 

The  most  frequent  causes  of  cerebral  abscess  are  otitis  media,  first  of 
all,  and  conditions  of  su]>puration  in  the  orbital  and  nasal  cavities.     Abscess 
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cation  of  a  trephine  of  about  3.8  cm.  (i^  inches)  diameter — the  center  of 
the  trephine  tt»  be  placed  over  the  site  rk-termined  as  above  described.  A 
trephine -oj>enin>»  will  generally  suffice,  though  an  osteoplastic  flap  is  some- 
limes  raised.     (See  CommenL) 

Operation. — (i)  The  urdinary  steps  of  a  trephining  {or  the  raising  of 
an  osteoplastic  flaj))  are  carried  out,  up  to  the  exposure  of  the  dura.  (2) 
If  an  abscess  be  found  between  the  cranium  and  dura,  it  is  evacuated  (pro- 
tecting the  diploe  as  much  as  possible),  irrigated,  and  loosely  packed  with 
^auze,  a  portion  of  the  j^aiizc  ser\nng  as  a  drain.  The  scalp-flap  is  sutured 
back  in  place  throughout  its  greater  j)art,  room  being  left  for  drain.  The  but- 
ton of  bone  is  usually  not  rephued— if  used  at  all,  only  a  part  of  ihe  button 
is  returned,  the  rest  helng  bitten  off  for  drain-opening,  (J)  If  pus  be  not 
thus  found  outside  of  dura,  a  flap  of  <hira  is  raise<l,  as  in  !ref>hining.  and  the 
brain  e.Tpt»&etl  and  explored  in  various  directions  with  a  needle  (see  Exploratory 
Puncture  of  the  Brain,  page  488).  Wherever  found,  es|iecially  if  deep,  the 
needle  is  left  in  situ  and  serves  as  a  guide.  The  dura  over  the  site  is  liividcd 
by  a  crucial  incision  (to  provide  free  exit),  a  linear  incision  tending  to  close. 
If  dura  l3e  divided  before  the  presence  of  abscess  is  assured,  a  straight  inci- 
sion of  the  membrane  is  made,  admitting  of  subsctfuent  suture  if  indicated. 
Before  freeing  the  pus,  the  cut  diploe  should  be  protected  from  infeclion  as 
well  as  possible,  by  a  strip  of  thin  rubber  tissue,  or  by  smearing  the  b<ine- 
section  with  sterile  vaseline.  The  abscess  cavity  may  be  cut  into  by  u  punc- 
ture like  thrust  of  a  knife — or,  probably  better,  a  pair  of  special  forceps 
(or  orclinary  dressing  ft>rceps)  may  be  inserted  closed,  guided  by  the  needle 
k*ft  in  situ,  and  then  opened  to  a  limited  extent,  allowing  the  pus  to  drain 
along  the  handles,  or  a  groovc<l  director  may  l)e  used.  Two  parallel  pieces 
of  small  calibcred  rubber  drainage-tubes  are  then  inserted,  one  serving  for 
inflow  of  irrigant,  the  other  for  tiie  outflow  of  pus — the  lubes  being  held 
in  place  by  transfixing  them  with  a  safety-pin  resting  ujion  the  gauze  which 
has  been  packed  around  them.  (4)  The  dural  and  scalp  flaps  are  partly 
sutured  inl<i  place,  leaving  room  for  drainage. 

Comment.— As  the  most  general  cause  of  cerebral  abscess  is  otitis  media, 
llic  most  usual  site  for  the  al>sccss  is  in  the  temporo  sphenoidal  lobe,  in  the 
middle  fossa  of  the  skull,  adjacent  to  the  a nlero- superior  aspect  of  the  petrous 
]>ortion  of  the  temporal  bone — and  the  landmark  for  the  operation  is,  there- 
fore, generally  taken  as  a  point  1.8  to  2.5  cm.  (}  to  i  inch)  above  Reid's 
hasc-line  (see  Reid's  Methcwi  of  Craniocerebral  Localization,  page  476. 
als*>  Fig.  ^17,  S),  on  a  line  drawn  vertically  upward  along  the  posterior  border 
of  the  external  auditory  meatus,  at  right  angle  to  the  base-line— and  ihis 
pf>int  is  used  as  the  point  at  which  tirsl  to  exjjlore,  where  uncertainty  exists. 
This  site  having  been  exposed,  if  evidence  of  f)us  be  not  found,  explore  with 
needle,  of  fair  calibre,  and  preferably  first  through  the  unopened  dura  — 
first  inward,  forward,  and  downward  toward  the  apex  of  the  petrous  |>or 
lion  of  the  temporal— then  upward  and  forward,  and  backwani  and  inward, 
and  in  other  ^lirections — but  giianling  the  basal  ganglia  and  the  petrosal 
sinuses.     When  pus  is  located,  the  dura  is  alwav's  incised. 


OPERATION  FOR  CEREBELLAR  ABSCESS. 

Description. — Like  cerebral  abscess,  cerebellar  abscess  may  be  extra- 
dural or  inlracerclK'Ilar.  .\s  the  cause  of  abscess  is  generally,  as  in  the  case 
of  the  cerebrum,  otitis  media,  the  abscess  is  usually  found  in  the  vicinity 
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of  the  posterior  or  postero-superior  aspect  of  the  petrous  portion  of  the 
temporal  bone.     The  site  is  usually  exposed  by  a  trephine-opening. 

Preparation  and  Position.— See  General  Surgical  Considerations  in 
Cranio-cerebral  Operations  (page  478). 

Landmarks. — The  external  auditory  meatus  and  the  lines  of  the  sigmoid 
and  transverse  portions  of  the  lateral  sinus. 

Incision. — Draw  a  line  from  the  external  occipital  protuberance  to  the 
center  of  the  external  auditory  meatus.  To  allow  for  an  unusually  low  trans- 
verse portion  of  lateral  sinus,  trephine  i  cm.  (^  inch)  below  this  line.  And 
to  avoid  the  sigmoid  portion  of  the  lateral  sinus,  and  also  the  occipital  artery- 
trephine  posterior  to  a  vertical  line  placed  ^.^  cm.  (i|  inches)  behind  the 
center  of  the  external  auditory  meatus.  Outline  an  oval  (or  reversed  U- 
shaped)  flap  with  its  center  calculated  to  be  over  the  center  of  the  above 
indicated  area — the  limbs  of  the  incision  running  well  into  the  neck,  as 
the  occipital  fossa  is  to  be  opened  below  the  nuchal  furrow. 

Operation. — (1)  Carry  the  incision  outlining  the  flap  to  the  bone — 
control  hemorrhage,  which  is  apt  to  be  marked,  by  clamp  and  ligature. 
Retract  this  thick  muscular  flap  downward,  exposing  the  occipital  bone 
below  the  superior  curved  line.  (2)  Apply,  in  the  site  indicated  under 
Incision,  a  trephine  of  at  least  2.5  cm.  (i  inch)  diameter  and  remove  the 
button  of  bone,  exposing  the  cerebellar  dura.  (3)  The  abscess  is  now  sought 
in  a  direction  forward,  upward,  and  outward;  or  forward,  upward,  and 
inward,  in  the  same  general  manner  as  in  cerebral  abscess — and,  if  found, 
dealt  with  in  the  same  fashion — and  the  wound  finally  similarly  treated. 

Comment. — Cerebellar  abscess  is  often  encountered,  when  it  exists,  in 
the  course  of  an  operation  upon  the  mastoid  region — during  an  operation 
where  the  inner  wall  of  the  mastoid  process  has  been  exposed  and  removed, 
laying  bare  the  lateral  sinus  and  the  dura  anterior  and  posterior  to  it.  Where 
the  abscess  follows  disease  of  the  inner  mastoid  wall,  it  generally  lies  behind 
the  lateral  sinus  and  in  contact  with  the  involved  bone.  Where  the  abscess 
is  connected  with  involvement  of  the  labyrinth,  it  lies  in  front  of  the  lateral 
sinus  and  in  connection  with  the  internal  meatus  or  vestibular  aqueduct. 
A  fistula  generally  leads  from  the  diseased  bone  to  the  abscess. 

OPERATION  FOR  CEREBRAL  TUMOR. 

Description. — Removal,  en  7}hisse,  of  growths  from  surface  or  interior 
of  brain.  Those  involving  the  basal  ganglia,  internal  capsule,  and  base  of 
brain  generally,  are  inoperable. 

Preparation  and  Position. — See  General  Surgical  Considerations  in 
Cranio-cerebral  Operations  (page  478). 

Landmarks. — Site  of  tumor  will  have  been  determined  by  localization 
symptoms — and  site  of  operation  determined  accordingly. 

Incision.— Amount  of  room  required  for  recognition  and  removal  of 
tumor  generally  necessitates  an  osteoplastic  resection  of  the  skull,  which 
should  be  planned  with  reference  to  the  particular  case.  Or  the  overlying 
bone  may  be  totally  and  permanently  removed  by  making  several  small 
trephine-openings  and  connecting  these — or  a  large  trephine  may  be  first 
used  and  the  margins  of  the  resulting  ()f)ening  bitten  out  with  rongeurs  as 
far  as  necessary — in  either  of  which  cases  a  horseshoe  flap  of  soft  parts  is 
temporarily  turned  down  and  then  replaced. 

Operation. — (i)  The  steps  of  the  operation,  up  to  the  exposure  of  the 
dura,  are  the  same  as  for  osteoplastic  resection  of  the  skull,  hemorrhage 
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controlled  as  during  that  uperation.     (2)   The  dural  Hap  is  turned 

ck  as  in  osleoplitstic  resection.     The  j)ia  matcr  is  divided  in  the  directiun 

the  length  of  the  tumor — hemorrhage  from  the  pia  being   controlled  by 

i^ht  tension  upon  it  or  by  li|;ature  €n  masse.     (J)  The  situation  and  extent 

the  lumor  are  now  determined  by  [)alpalinn  and  exfilnratitm.     (4)  Having 

isonably  settled  both  of  these  questions,  the  tumor  is  to  be  excised.     The 

iiiiion  into  the  brain  substance  is  begun,  where  possible,  at  the  apex  of  a 

•n%oluition  and  is   made  in   the  direction  of  its    commissural  fibers=and 

^tttT  over  a  convolution  than  o\er  a  sulcus,  as  there  is  less  hemorrhage. 

"fhe  lumor  be  encapsulated,  divide  the  overlying  brain  and  gently  retract 

e  cerebral  substance,  cutting  from  above  downward,  and  enucleate  with 

spoon.     If  the  tumor  lie  twneath  the  surface  but  not  encapsulated,  isolate 

y  carefully  incising  its  connections  and  enucleating  with  such  an  instrument 

the  curved  handle  of  a  thin  silver  spoon.     Cystic  tumors  sometimes  only 

dmit  of  draining,  cauterizing,  ami  packing.     (5)  The  cavity  left  is  lightly 

icked  with  gauze  if  bleeding  occurs.     Where  possible  the  brain  incision  is 

:>scd   with  catgut,  with  or  without  drainage,  as  indicated.     The   dura  is 

tured.     Celluloid  or  metallic  plates  arc  st>mclimes  used  to  reinforce  the 

pening.     The  osteoplastic  flap  or  tla[»  of  sdft  parts,  according  to  method 

f  exposure  used,  is  sutured  into  place,  as  in  the  osteoplastic  resection  or 

phining  operation  respectively. 

Comment. — If  working  in  the  moii*r  area,  use  of  the  faradic  electrode 
y  oiiToborate  diagnosis. 


OPERATION  FOR  CEREBELLAR  TUMOR. 

Description. — The  operation  is  similar  to  that  for  cerebral  tumor,  in 

>.enliai  details — with  the  following  modifications  (chiefly  from   the  greater 

Daccessibility  of  the  cerebellum): — (a)  A  horseshoe  flap  of  soft  parts  alf*ne 

lay  Ix'  usedL,  with  its  base  toward  the  neck^jr  an  r^steoplaslic  tla[^  may  be 

[i»jse«l:— (b)  In  the  former  case,  the  opening  in  the  bone  is  made  with  a 

rcphinc  of  as  large  a  diameter  as  feasible,  and  is  enlarged,  if  necessary,  by 

iting  out  its  circumference  with  rongeurs.     Thinnes>  of  the  occipital  fossa?; 

HMnurss  of  the  sinuses  oi  the  <Kcipilal  bone  and  proximity  of  the  foramen 

mm  r(M|uire  esj)ecial  care. 


OPERATIONS  UPON  THE  MASTOID  ANTRUM  AND  CELLS. 

See  under  Operations  upon  the  Bony  (Air)  Sinuses  of  Head   and  Face 
page  500). 


OPERATIONS  UPON  THE  GASSERIAN  GANGLION. 

under  Operations  upon  the    Nerves,  Plexuses,  and  Ganglia  (pages 
jmd  1 58). 
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OPERATIONS  UPON  THE  HEAD. 


n.  THE  BONY  (AIR)  SINUSES  OF  THE  HEAD  AND  FAa* 

OPERATIONS  UPON  THE  MASTOID  ANTRUM  AND  CELLS. 

SURGICAL   ANATOMY  OF  MASTOID  ANTRUM  AND   CELLS. 

Muscles  of  the  Mastoid  Region. — Retrahens  aurem;  ocdpitofroDtalis: 
sternomastoid ;  splenius  capitis;  trachelomastoid ;  digastric. 


[ 
A 


Kit,'.  ;,23.— S'K(;ir.\i  Avatomy  oi--  Minni.K  Kak  and  Mas  i  nip  Rkokin  :— With  membraw*  ^-^^ 
pani  iiiiiKvul  aii<l  hmr  \\  iiui'>\\-i  i  lii>t'li-«l  iiitu  iii:i>t<ti(l  ]iifM  v>ss  :   A,  I'nina  i»i  tai  stitt  lu-il  to  liu'^'^  ■  J' 
rui\<(l  iiii:i.-iiiii  of  r\iMi>iiri-,  b.n  W  ot  car ;  C.  S«ilt  i-\tv.riial  uiulilory  cunal ;  I).  TcmpuTal  I'.i- '•*  v  ... 
Ma^ii'icl  n  ll- ;  l-",  Ma.-loiil  antrum:  G,  Lateral  sinus  ;  H,  Siipiamcatal  spiiic  ;  I.  lion  >  plate  r<'^  *•",',." 
faual  nctw;  J.  Pioinotnoiy  ant!  t«ni.-slnin>  rottnuluni ;  K,  Malleus;  L,  Incus;  M.  SlaiK-iliu*  ''i^'^v- 
N,   Tin^ot  iMupani  inu-M.le  ;  O.  t'liorda  tMM)>ani   ncrxc.     i  From  <ita\vinK  niadt:  <t«itii  laiiavcr, '" 
parinKut  «'l  Opciativc  Suij;i.i> ,  (."olkKc-  of  |'li\>icians  ami  Surj;e«.>n5.,  hy  l)r.  A.  K.  Sctimitt.' 

Arteries  of  the  Mastoid  Region.— Posterior  auricular  and  occip^^^ 
brandies  of  external  carotid. 

Veins  of  the  Mastoid  Region.— Posterior  auricular  {cmptyinj;  J^^^ 
tem|M)romaxillary  vein);  occipital  (emptying  into  internal  jugular). 

■^  Anions  tlie  Tx-ny  (  \'n)  Sinuses  nf  thf  llcail  and  Face,  will  t>e  c«>n.si<U'r«'iJ  tlu*  M-i''''"' 
Aiittnm  an(l  (,'elis,  the  Kronlal  SinU'.  and  tlu-  Maxillary  Sinu«! — \ho  Kthnioidai  and  ^J'*"^ 
noidal  Sinn-'--  nioiv  |)r->i>fily  I'donjrinjj  to  the  s|K'dal  .Mirjjer\-  of  the  Ntise.  ' 


SURGICAL  ANATOMY  OF  MASTOID  ANTRUM  AND  CELLS. 


SOI 


Nerves  of  the  Mastoid  Region. — Posterior  auricular  branch  of  facial; 
auricularis  magnus  from  cervical  plexus;  occipitalis  minor  from  cervical 
plexus;  auricular  branch  of  occipitahs  major;  external  branch  of  posterior 
division  of  second  cervical  nerve. 

Mastoid  Antrum. — A  retort -shaped  cavity  situated  in  mastoid  portion 
of  temporal  bone,  communicating  with  mastoid  cells  posteriorly,  and  opening, 
anteriorly,  through  aditus  ad  antrum,  into  highest  part  of  tympanic  cavity, 
the  epitympanic  recess  (attic  of  tympanum),  thereby  communicating  with 
eustachian  tube.  The  epitympanic  recess  lies  above  the  anterior  three- 
fourths  of  the  orifice  of  the  opening  of  the  antrum  into  tympanic  cavity. 
The  floor  of  antrum  lies  below  the  level  of  the  entrance  into  antrum,  generally 


l-i^.  324.— Si'RGUAi.  Anatomy  of  Mastoid  Rkgion  and  Minni.K  Ear  :— With  membrana  tym- 
paiii  icinnvi-tl ;  nKistoi<l  cells,  riui'-toid  .'viittum,  aiul  lateral  sinus  txposetl  ;  and  tn-phitK' ilisc  rtinoved 
just  alxive  Ictiipuial  cilsI  and  car  ;  A,  SkII  auditory  canal  in  lurnc<l-back  car ;  B,  Totnporal  muscle; 
C,  Tcinpf)ral  crest  ;  I),  UorizKntal  seniicircul.ir  canal  ;  K,  I'roinoiUory  ;  K,  Fenestruni  roiuiuluni;  G, 
Stapes;  H,  Facial  nerve;  1,  Masi<>i<l  cells  ;  J.  .Vrrow  passing  troni  attic  to  antrum,  alonj,^  aditus  ad 
antrum;  K,  Trephine-<»penin)<  exjMisinj.;  |><)sierinr  branch  <tl  niidille  meniuKtMl  artery;  L,  Hoti/ontal 
limb  of  lateral  sinus  ;  M,  Disc  ending  limb  ol  lateral  siiuis  ;  N.  lU'Kinninic  of  internal  limb  of  lateral 
sinus;  O,  Opening  of  opjiosite  lateral  sinus  ;  I'.  t)penin;f  t)f  l(>n>;iludinal  sinus;  Q,  ()peiiin({  of  superior 
petrosal  sinus  ;  R.  Mastoid  foramen.  (  From  drawiui;  made  from  cadaver,  in  Dej>arlment  of  Operative 
Surgfry,  Ci>llege  of  Plusicians  and  Surycons,  by  Dr.  .\.  E.  Sclimiit.j 


corresponding  with  level  of  center  of  auditory  meatus,  or  even  higher.  The 
communication  between  antrum  and  e[)itympanic  recess  is  triangular  in 
shape,  with  base  upward  and  rounded  angle  Ix'low;  its  lower  portion  being 
on  level  with  superior  wall  of  external  auditory  meatus;  its  measurement 
being  about  4  mm.  (-f\  inch)  both  transversely  and  vertically.  The  antrum 
lies  from  7  to  14  mm.  (,\  to  j'*,r  inch)  from  surface  of  mastoid  bone;  and 
from  7  to  12  mm.  ( j^^  to  j\  inch)  behind  superior  posterior  margin  of  tympanic 
ring — the  outer  portion  of  overlying  bone  being  hard,  the  inner  portion  more 
spong\'.  The  antrum  measures,  longitudinally,  10  to  15  mm,  (^^  to  \^  inch); 
vertically,  10  mm.  (j'.y  inch);  transversely,  4  to  6  mm,  (y\  to  y*g-  inch).  In 
infancy  and  childhood  the  antrum  is  nearly  full  size,  but  the  mastoid  cells 
rarely  develop  before  twelve  years  of  age.     The  overlying  bone  is  relatively 
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Mastoid  Cells. — Situated  within  mastoid  process  of  temporal  bone; 
opening,  anteriorly,  into  mastoid  antrum;  and  extending,  postero-inferiorly, 
sometimes  to  tip  of  mastoid  process. 

Relations  of  Mastoid  Antrum.— (i)  Superiorly;  antrum  is  separated 
from  middle  cranial  fossa  of  skull  by  a  thin,  bony  plate,  the  tegmen  tympani, 
sometimes  partially  deficient,  a  fibrous  membrane  and  vascular  tissue  then 
intervening.  Roof  of  antrum  generally  corresponds  to  supramastoid  crest, 
though  sometimes  being  upon  a  higher  level  than  crest,  in  which  latter  cases 
the  inferior  temporal  convolution  of  the  cerebral  hemisphere  may  overlap 
upper  part  of  antrum.  (2)  Inferiorly;  floor  of  antrum  is  formed  by  mastoid 
portion  of  petrosal  bone.  (3)  Anteriorly;  a  thin  wall  of  bone  comes  between 
antrum  and  deep  portion  of  auditory  meatus.  (4)  Posteriorly,  extends 
backward  and  outward,  lying  nearer  surface  posteriorly  than  anteriorly, 
approaching  sigmoid  portion  of  lateral  sinus,  sometimes  but  a  thin  bony 
lamina  intervening,  though  distance  between  the  two  generally  averaging 
5  to  10  mm.  (y\  to  jV  inch)  and  usually  consisting  of  mastoid  cells;  the  lateral 
sinus  ordinarily  lying  nearer  the  surface  than  the  antrum.  (5)  Externally; 
outer  wall  is  formed  by  squamous  portion  of  temporal  below  supramastoid 
crest.     (Figs.  323  and '324.) 


Fip.  325.— Position  ok  Incisions  F.wosisr,  Mastoid  Antkim  and  Cklls:— A,  Incision  for  ex- 
posure of  n)ai.l(>i(i  aiurum  and  rolls  i  Antiiini  Operation  of  Sdiwart/e*;  H,  Incision  for  Tynipano-mas- 
toid  I^xtiitcration  ( Railical  Operation  of  Schwartzc-Stacke);  C.  Siij)ranuatal  crest  ;  D,  Supraniealal 
hl»ire;  K,  Supraniealal  fossa;  F.  Position  of  mastoid  antrum  ;  G.  Auricle  drawn  forward  ;  H,  Lateral 
sinus;   I,  Occipital  artery. 


SURFACE  FORM   AND  LANDMARKS  OF  MASTOID  ANTRUM  AND 

CELLS. 

External  auditory  meatus — varying  in  shape,  size,  and  in  the  direction 
of  its  longest  diameter.     Separated  from  mastoid   process  by  the  concha 


P        External  auditory  canal — corresponds  with  general  direction  of  approach 
to  antrum  through  mastoid  jjmcess. 

Mastoid  process  of  temporal  bone — contour  generally  c^ipable  of  being 
outJined  through  the  skin. 

»Supramasi()id  crest  (linea  temporalis) — continuation  of  zygomatic  ridge 
backward, 
Suprameatal  triangle — site  of  approach  to  masloifl  antrum;  having  follow- 
ing boundaries;  Superiorly,  supramastnid  crest;  Inferiorly  and  Anteriorly, 
outer  margin  of  posterior  superior  quadrant  of  lion}-  external  auditory  meatus; 
Posteriorly,  vertical  line  drawn  u]i\vard  along  most  jjosterior  margin  of  bony 
external  auditory  meatus.     (Pig.  325.) 

Suprameatal  fossa  (fossa  mastoidca) — depression  in  upper  posterior  angle 

»of  suprameatal  triangle. 
Suprameatal   spine — crest   of  bone   separating  suprameatal   fossa   from 
external  auditory  meatus. 

Suprameatal  line — line  continuing  level  of  suprameatal  spine  backward. 
[Remains  of  masto-squamosal  suture — .sometimes  exists,  with  small  canals 
ipied  by  connective  tissue  and  veins. 


GENERAL  SURGICAL  CONSIDERATIONS  IN  OPERATIONS  UPON  MAS- 
TOID ANTRUM  AND  CELLS. 

Site  and  Direction  of  Operation  for  Opening  Antrum.— (1)  Siie  lies 
in  suprameatal  fossa,  directly  within  suprameatal  triangle,  or  immediately 
behind  it.  This  generally  brings  upper  edge  of  opening  aljout  3  mm.  (,-'if 
inch)  below  suprameatal  line,  anil  about  5  mm.  (y*jf  inch)  behind  bony  external 
auditory  meatus.  (3)  Direction  of  opening  passes  inward  and  slightly  upward 
and  fonvard,  following  general  direction  of  bony  external  audilnry  canal. 
This  will  open  into  anterior  pari  ai  antnim,  at  distance  of  from  7  to  14  mm. 
(A  ^^  A  inch)  (extremes,  especially  in  disease,  from  3  to  18  mm.,  or  -f^  to  j} 
inch)  from  surface  of  mastoid  process. 

General  Precautions  in  Operating. — (i)  Keep  below  supramastoid 
cre5t— to  avoid  miriflle  cereliral  fossa  of  skull.  Middle  cranial  fossa  .some- 
times dips  down  to  quite  a  low  level  between  petrous  and  squamous  portions 
(»f  temporal  bone,  and  the  roof  of  antrum  and  tympanum  form  part  of  Himr 
of  this  fossa.  The  level  of  floor  of  fossa  may  vary  as  much  as  2  cm.  ( j-|  inch) 
but  is  never  as  much  as  i  cm.  dV  inch)  below  supramastoid  crest.  Where 
supnimastoid  crest  cannot  he  felt,  keep  3  mm.  (^^  inch)  below  hori''ontJd 
line  running  backward  from  upf»cr  edge  of  bony  external  auditory  meatus, 
in  order  to  avoid  middle  fnssa.  Tt»  further  avoirl  the  possibility  of  entering 
middle  cranial  fossa,  make  opening  at  first  directly  inward,  penetrating  from 
5  to  8  mm.  (j%  to  ^\  inch)  before  taking  an  upward  direction.  (2)  I>o  not 
go  more  than  2  mm.  (between  ^\-r  and  y-^  inch)  behind  posterior  limit  of 
suprameatal  triangle — to  avoid  lateral  sinus.  (3)  Check  instrument  as  soon 
as  antrum  is  entered — to  avoid  external  semicircular  canal  and  facial  nerve. 

Special  Structures  to  be  Avoided.— (i)  .\i  inferior  aspect  of  entrance 
into  antrum,  inner  wall  of  antrum  biili^^es  slightly  over  external  semicircular 
canal,  which  lies  on  meflian  side  of  atiitus.  superior  to  anrl  separated  from 
fallopian  canal  by  thin  lamina  of  bone.  It  m.iv  form  the  anteromedian 
wall  of  antrum,  if  ii  project  backward.  To  avoid  injury  to  external  semi- 
circular canal,  check  instrument  as  soon  as  cavity  of  antrum  is  reached. 
The  inner  wall  of  antrum  lies  about  17  to  20  mm.  ({4  to  i*!  inch)  from  surface 
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of  mastoid.  (2)  On  inner  side  of  epitympanic  recess,  inferiorly  and  anteriorly 
to  the  bulging  marking  external  semicircular  canal,  is  the  arching  osseous 
canal  of  the  facial  ner\e.  The  wall  toward  antrum  is  thin  and  partly  wanting. 
Avoid  facial  nerve  by  not  directing  the  opening  too  far  fonvard.  The  per- 
pendicular portion  of  fallopian  canal,  with  contained  nerve,  may  be  3  mm. 
(j\  inch)  internal  to  posterior  peripher>-  of  ear-drum,  or  its  position  may  be 
almost  immediately  opposite  this  ix)Sterior  peripher}-.  (3)  Between  external 
semicircular  canal  anteriorly,  and  lateral  sinus  posteriorly,  the  air-cells  are 
separated  from  posterior  fossa  of  skull  by  bony  wall  from  i  to  g  mm.  (from 
less  than  y\  to  y\  inch)  thick.  (4)  Extreme  curvature  of  sigmoid  portion 
of  lateral  sinus  may  occur.  Where  this  exi-ts,  the  sigmoid  sinus  may  be  in 
almost  direct  contact  with  outer  cortex  of  mastoid,  and  it  may  come  to  within 
3  mm.  (y-^  inch)  of  posterior  wall  of  bony  auditory  meatus.  As  its  course 
cannot  be  known  in  advance,  it  is  best  avoided  by  careful  use  of  gouge  or 
chi^^el  (which  are  preferable  to  all  instruments  which  approach  by  boring 
their  way). 

Manner  of  Making  Bone-section.— Kone  is  divided  either  by  chisels 
and  mallet,  aided  by  hand  tfouues  and  curettes;  or  by  a  burr  driven  by  an 
engine  or  worked  by  hand,  followed  by  u.-c  of  gouges  anri  curettes. 


INSTRUMENTS. 

(I)  For  incision  and  rc])air  of  soft  parts,  sec  instruments  used  in  cranio- 
cerebral operations  (page  4S0).  (2)  S])erial  instruments  used  upon  mastoid 
process,  auditory  canal,  and  tympanic  cavity,  are  the  following:  small  mallet; 
chisels;  gouges;  guard  for  gouge;  sioops;  curettes;  elevators;  small  trephine; 
forceps;  burr  driven  by  hand  or  by  engine;  bradawl;  two  or  three  centi- 
meters of  a  metallic  millimeter  mea>ure.  (3)  Special  instruments  for  intra- 
tympanic  work;  >traiiiht  and  an^rled  knives;  tenotomy  knives;  synechia  knives: 
ear-drum  knives;  incus  hooks;  fine  forceps. 


OPERATION  FOR  EXPOSING  MASTOID  ANTRUM  AND  CELLS. 

AXTkCM  OPKRATION  ()1-  SCHWAkTZJ-:. 

Description. — In  this  oj)eration  only  the  antrum  and  cells  of  the  mastoid 
process  are  opened  up,  without  invading  the  cavity  of  the  tympanum.  Indi- 
cated in  such  conditions  as  empyema,  osteitis,  or  osteomyelitis  occurring  in 
the  mastoid  process  alone.  In  the  following  account  the  description  of  J. 
Orne  (ireen  is  largely  followed.     (See  Fig.  326.) 

Preparation. — The  ear  is  irrigated  with  antiseptic  solution  and  packed 
with  sterile  cotton.  The  hair  of  the  neighborhood  is  shaved,  and  the  head 
and  neck  enveloj)ed  in  sterile  dressings. 

Position. — Patient  rests  upon  side,  with  head  elevated  and  so  placed 
upon  its  opposite  side  as  to  make  mastoid  region  j)rominent,  resting  upon  a 
firm  cushion  to  prevent  jarring.  Surgeon  stands  behind  patient.  Assistant 
stands  op[)osite  and  to  one  side  of  surgeon. 

Landmarks. — Kxternal  auditory  meatus;  supramastoid  crest;  mastoid 
process. 

Incision. — Slightly  curvilinear,  placed  behind  ear — beginning  i  cm. 
(f',y  inch)  above  level  of  upper  edge  of  auditory  meatus  and  passing  down- 
ward at  a  distance  of  0.5  to  i  cm.  (y^  to  j\  inch)  behind  insertion  of  auricle, 
and  ending  at  tip  of  mastoid  process.     (See  Fig.  325,  A.) 
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Operation. — (i)  Incision  passes  through  skin,  overUing  muscles,  and  peri- 
osteum directly  to  bone  (Fi<;.  ,^26).  (2)  The  soft  parts  are  elevated  from  the 
bone  with  periosteal  elevator — anteriorly,  until  the  suprameatal  spine  i.s  ex- 
p<:ised— pt>sterioriy.  until  the  mast<jid  process  h  bared.  (3)  From  the  supra- 
mcatal  spine,  draw  a  line  horizontally  backward.  Make  an  D{>ening  with  its 
upper  edge  3  mm.  (y^  inch)  l>elow  this  supramealal  line»  and  its  anterior  etige 
5  mm.  (i^inch)  behind  the  auditory  meatus — which  position  will  correspond 
with  the  suprameatal  foss^i  (fossa  mastuidea)  when  that  de)ire*sion  is  suffi- 
ciently marked  for  recognition.  The  area  of  operation,  bounded  as  above, 
will  extend  over  a  surface  7  to  10  mm.  (y\  to  ^^^  inch)  in  diameter.     {4)  By 


V^t'  3«&.— Exrosi'BE  or  Mastoid  Antrum  andCrus  (Operation  of  Schwahtib):— A,  Auricle 
I  furvrafU  ;  B,  MiwIoU!  tinlruro  ;  C,  MaMuid  Cells;  D,  Pcriosicum  drawti  nsidc ;  E,  Sternoniav 
Inttuck  ;  F,  Tcm^ioral  muscle ;  G,  Posterior  branch  of  tjosteriur  auricular  artery. 


means  of  gouge  and  mallet  the  bone  is  removed  in  thin  chips,  always  keeping 
the  pptccss  of  excavation  in  a  hne  pjaralle!  with  the  auditory  canal.  The 
amount  of  l>one  to  be  removed  varies  from  a  thin  lamina  uji  to  i  cm.  (^  inch) 
before  the  mastoid  cells  are  reached,  (5)  As  swin  as  the  air-cells  are  of)ened, 
cxpUtre  with  prol^e — upward,  to  locate  the  roof  of  the  mastoid — inward  and 
backwarrl,  to  locate  the  posterior  fossa  of  the  skull.  (6)  Break  down  the 
interxening  wall  between  the  cells,  working  directly  inwarrl  for  5  to  8  mm. 
US(  to  yV  inch),  Thence  work  in  a  slighlh'  upward  and  forward  direction, 
with  curette,  until  the  antrum  is  reached,  at  a  distance  from  the  surface  of 
7  to  14  mm.  (j\^  to  ,''^  inch).  The  excavation  shouhi  not  extenrl  beyond  14 
or  15  mm.  (-^^  or  j-^^  inch)  from  the  surface,  which  is  as  far  as  it  is  safe  to 
go.  (7)  Carious  bone  should  be  removed  wherever  found,  even  if  it  be  neces- 
sani' to  expose  the  dura  -and  whether  the  roof  »»f  the  mastoid  h*e  imme 
diatdy  licneath  the  cerebrum;  or  the  inner  wall,  with  the  lateral  sinus  and 
ccrcbcUum,  lie  just  to  the  inner  side.    The  dura  is  displaced  with  a  dural 
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i^f/HTiJi^jr  iirA  the  'J>,i>e  i*  rt-nx/vec  Tsiih  a.  curene.  S  Tbe  inieri-r  of  ibe 
fiiii'i^'^^i'i  pryfjtrr   rrju-r!    Jxr  fieih  •»-;:"!:  ic:  'rcirs  :     Lrjciciiji-ni-.     Pit  <bci«ikl 

fi^Tfjicfi  cjj/i'it,  the  <  i.r>,eIlaK:<:  i-'r-ci-re  ^h<  uki  be  cjseiztrd  iw^y.  In  osteitis, 
'  .;rett^  av.ay  .r/>fter^  Iv^r^e  i-hor.  -.f  hjirmir.^  the  LabiiTinii:  ir>.i  ladal  ncriie. 
'I  TMb  *iTA:Tt  erUrrTiiJ  a-rj^f.!  'f  ibe  rr.i:j?!  :  -  ;  .r  "Ctt^i-  ic^y  ''i^  reiix>"ied  lo  the  lip 
'A  the  pr'>^x-rs.  /^9,  Ir.  corr.j.iei:' 2  ibe  :-eri::  r..  piack  ih-e  c^\iiy  left  in  tint 
jTia-toid  v,iirj  'i^iizjc.  .Suture  :he  :.«eri"^:c-:rr.  -jinbJiy.  in-^f  ibe  =<>n  pans  also 
ifj  j/<jrt.  Lfcjivir.z  r^y/.T,  for  cr^iir.ize. 

Comment.  I  Where  the  :r.:en  r  <:'  the  nviftoic  ir  ^^^rdy  or  wholly 
'JjpI'^tjV.  pr'/<ee<^:  v.ith  zreiter  ".are.  '-.-:r.:z  cjretie  «r  t^t.-c.  gouge.  Pass 
'jir'r<lly  inward  pdraliel  v.iih  aucit  r-  <  ar.al.  fc  5  to  >  mir..  'it  ^*^  it  in<^) — 
if  no  air  celLr  are  reached  by  ih:-  \.vr.t.  ; -r?  -licthtiy  fc.r\vard.  upward  and 
inv.arJ  to  the  antpjm— but  do  r*  t  i' .  Ijey- r.c  15  mm.  ^-^t.  inch)  from  the 
exterrial  .surface  of  the  anterior  e-<:_'e  -f  the  '/5^<r«>i:s  'jening.  lest  the  facial 
n'-rve  or  hori/ynnlal  --emif  ircjlar  tunal  1^  ir.iureii.  i2  In  a  mastoid  affected 
-.^jth  ohle'/*' lero-i-  from  loni:  ^^:Jl^'urati'■^I  <r  j>revii:u>  disease)  the  usual 
landmark-,  jrotlen  '.viih  a  prolxr  a-  one  adv;-.nte-.  are  not  ><:»  available.  Proceed 
carefully  in  the  -ame  dire<  tion-  and  V)X  the  -am,e  distancef  as  in  the  diploelic 
fi--ue  jijHt  mentioned,  but  v.orkini:  ".vith  a  chi>el  and  mallet,  instead  of  a 
hand  jrou^^e.  I>>i[>l'>etir  l,<,ne  ma}  l>e  met  after  y)as>in2  through  7  to  10  mm. 
^  \i\  ^''  \e.  inrh;  of  ^(  Ien'-e<l  bone.  Sometime-.  th<»ugh  rarely,  the  antrum  may 
be  obliterated  by  o-teo-<  Ier'>-i>.  ('3j  Where  t*i>tu"a?  exist,  these  should  be 
cxpo-ed  and  followed  uf».  rather  than  t'»  make  another  op)ening  through 
healthy  bone;  or  the  tlstulou-  tra«k-  may  l>e  u><*d  in  conjunction  with  the 
ordinary  o[>ening.  .\n  externally  jila<  ed  fistula  is  exposed  by  reflecting  the 
f>eriosteum  from  the  external  -urfai  e  "f  the  ma>toid  process.  An  anteriorly 
fWarcfl  fistula  i-  ex[)o>ed  by  ref1ertiii<i  the  [>erio>teum  from  the  posterior  wall 
of  the  auditory  canal.  .\n  inferiorly  placed  fistula  is  exposed  by  reflecting 
the  perio-iteum  from  the  tip  (jf  t!ie  ma>ti)id  ]>r(>cess.  toward  the  digastric 
groove. 


OPERATION    FOR    EXPOSING    MASTOID    ANTRUM    AND    CELLS,    TO- 
GETHER  WITH  INTERIOR  OF  TYMPANUM  AND  MEATUS, 
AND  THE  EXENTERATION  OF  THE  MIDDLE- 
EAR  CAVITIES. 

Tnr:  r  vmi'ano  masioid  i;xi.nti.kati()NM)k  radicai.  operation. of 

S(   IlWAk  l/I.  >TA<   Kl.   (Ok  SCHWAKTZF.-ZAfI  Al.t. 

Description.— This  operation,  much  more  extensive  than  the  last,  con- 
sists in  the  openini,'  up  of  the  mastoid  antrum,  mastoid  cells,  tympanum,  and 
meatus,  and  of  the  (omplete  exenteration  (evisceration)  of  the  middle-ear 
(avitics.  The  whole  interior  of  the  mastoid  antrum,  aditus,  epitympanum, 
tympanum,  and  meatus  are  thereby  convert'-d  into  a  single  large  andcontinu 
ous  (  avity  the  smooth  walls  of  which  are  made  to  heal  throughout  l)y  epider 
mi/ation  the  epidermis  growinj^  in  fnmi  the  meatus  and  the  edges  of  the 
wound.  Indii  aled  in  empyema,  osteitis  or  osteomyelitis  of  mastoid  process 
o<(urrint,'  in  »otme<tioii  with  osteitis  of  the  aditus.  e])itympanum,  tympanum, 
and  meatus;  and  also  in  cholesteatomatous  collections  in  those  parts.  In 
the  following  aciount  the  des(  rii)tion  of  J.  Orne  (Ircen  is  largely  followed. 

Preparation     Position—  Landmarks. — Same  as  in  the  Antrum  Opera- 
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Incisions  and  Operation,— 

A.  Formatinn  oi  Skin  flap  and  Periufileal  Flap,  and  exposure  of  Operation 
Site: — (I)  Skin-flap — incision  begins  3  mm.  (j\  inch)  above  the  amerior 
superior  insertion  uf  the  auricle — passes  downwiird  about  3  mm.  {j-,t  inch), 
posterior  to  and  parallel  with  the  auricle,  lo  the  tip  of  the  mastoid  process — 
ihcnce  about  12  mm.  {j\  inch)  backward— thence  upward  and  slightly 
backward  over  the  posterior  aspect  of  the  mastoid  to  its  upjK^r  part.  (See 
Fig.  325,  B.)  The  skin  over  this  trianj^le  is  dts.sected  off  from  the  remaining 
soft  parts  and  displaced  upward.  (2)  Partial  separation  of  auricle— dissect 
off  the  auricle,  without  the  periusteum,  up  tu  the  [Kisterosuperior  margin  of 
the  meatus  and  displace  it  forward.  (J)  Periosteal  Flap — incise  hori/.ontally 
backward  throujjh  the  periosteum  tn  Ijtmc  along  the  supramastnid  crest,  fnnn 
near  the  meatus  to  the  ui(])er  end  oi  the  posterior  skin  incision — and  also 
perpendiculariy  downward  near  to  meatus.  Disjilace  downward  the  triangular 
flap  i>f  periosteum  thus  made. 

Sometimes  this  order  of  raising  the  flaps  is  reversed,  the  skin -flap  being 
turned  downward  and  the  periosteal  flap  upward.  Hemorrhage  is  controlled 
as  encountered. 

B.  Exliq)ution  (»f  lining  of  Superior  and  Posterior  aspects  of  Osseous 
Auditor)'  Meatus — (i)  Detach  the  cartilapnous  meatus  from  the  osseous 
meatus,  with  jK-riustcal  elevator,  along  its  superior  and  posterior  aspects  and 
displace  it  forward  and  downward  with  the  auricle.  (3)  Inci.se  the  lining 
of  the  meatus  along  the  anteni  sufwrior  and  |M)stero-infcrinr  walls,  beginning 
at  the  drum  membrane  ami  ending  at  the  free  margin — dicsarding  the  excised 
triangular  pc»rti<»n  of  periosteum, 

C.  Exposure  of  .\ntrum.  with  Removal  of  posterior  wall  of  Osseous  audi- 
lor>' canal,  together  with  Membrana  and  Malleus — (i)  Expose  the  antrum  as 
in  the  orrlinary  antrum  operation  (ff.  v.).  (2)  C'hisel  out  a  wedge  of  bone  be- 
tween the  anterior  edge  of  the  mastoid  opening  and  the  posterior  edge  of  the 
meatus.  .\s  the  lower  cliisei  cuts  approach  the  floor  of  the  meatus  and 
grow  deefjer.  ihey  are  directed  somewhat  upwaril,  finally  opening  into  the 
osseous  auditor^'  canal.  (3)  Dihsecl  ttul  the  fibrous  tympanic  ring  by  means 
of  a  sj>ecial  knife,  and  remove  the  membrana  tymjiani  anrl  the  malleus,  if 
still  present.  (4)  Pass  a  bent  probe,  <>r  spjecial  guide,  by  the  tympanic  route, 
through  the  aditus  into  the  antrum,  and,  upon  this  as  a  guide,  chisel  away 
the  remaining  wedge  of  lione  l>elwecn  the  antrum  and  aditus — making  as 
wide  an  opening  as  the  [)osition  of  the  facial  nene  wiU  allow. 

D.  Extirpation  of  Epilympanum  and  Removal  of  Incus; — (I)  Chisel  awav 
the  outer  wall  of  the  epitympanum  with  a  specially  curved  chi.s?!,  exjmsing 
the  entire  epilympanum.  (2)  Disarticulate  the  incus  from  the  stapes  with  a 
special  knife,  and  remove  the  incus  with  forceps. 

E.  Exenteration  of  entire  Ma.stoid  .Antrum^  Aditus,  and  I"L|iitymiianum: 
—(I)  Chisel  away  most  of  the  outer  ct)rlex  of  the  mastfiid  and  its  cancellated 
portion.  (2)  So  chisel  away  the  posterior  wall  of  the  ftsseous  auditory  meatus 
a5  to  leave  a  ridge  of  firm  bone  between  mastoid  and  meatus,  sloping  outward 
and  downward  irom  the  floor  of  the  aditus.  The  fallopian  canal  lies  inside 
this  ridge,  none  of  which  is  to  Im;  removed  on  the  median  side  of  the  tympanic 
ring.  (3)  SmrwUh.  by  curette  or  surgical  engine,  all  bony  irrcKularilies  in  the 
walls  of  the  mastoid,  antrum.  e[>itympanum.  and  roof  of  tympanum,  Ks[je 
dally  search  for  rarics  upon  the  p«)slcrior  and  inlerno-infcrior  aspects  of 
antrum,  lateral  sinu^.  and  roof  of  tymfianum— expnsimj  the  dura  if  required. 
(4)  Guard  the  horiz(intal  part  of  the  fallopian  tanal  through  tlie  tympanum, 
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and  the  perpendicular  part  running  down  from  the  aditus — also  the  horizontal 
semicircular  canal  in  the  inner  wall  of  the  aditus. 

F.  Splitting  of  Membranous  Meatus  and  Suturing: — (i)  Slit  the  car- 
tilaginous meatus  throughout  its  posterior  wall,  from  near  the  concha  out- 
ward. Two  triangular  flaps  are  thus  formed,  whose  corners  are  to  be  sutured 
with  catgut  to  the  external  tissues,  one  being  stretched  upward,  the  other 
downward.  (2)  Suture  the  auricle  back  into  its  former  position  as  far  down 
as  the  supramastoid  crest.  (3)  Turn  the  skin-flap  and  periosteal  flap  into 
the  cavity  made,  after  cleansing  and  draining  it — and  tampon  them  with 
gauze.  (4)  Suture  the  skin  over  the  lower  part  of  the  mastoid.  (5)  Apply 
a  voluminous  protective  dressing. 

G.  After-treatment: — Keep  every  crevice  of  cavity  well  packed  with 
gauze,  until  the  cavity  fills  with  granulations,  and  until  granulations  are 
covered  with  epidermis — which  ej)idermis  is  gotten  |)artly  from  epidermization 
of  granulations,  partly  from  the  skin-flap  turned  in — and  may  also  be  gotten 
from  grafts. 

Comment. — The  middle  ear  is  sometimes  first  exposed  by  removing  the 
upper  and  ])osterior  wall  of  the  osseous  canal,  and  then,  by  means  of  a  probe 
in  the  arlitus  ad  antrum,  the  aditus  and  antrum  are  exposed.  Thus  antra 
lying  further  forward  than  usual  would  be  exposed  with  less  danger  to  the 
cranial  cavity  (St  a  eke). 


OPERATIONS   UPON   THE   FRONTAL   SINUSES. 
SURGICAL  ANATOMY  OF  THE  FRONTAL  SINUSES. 

Description. — Two  more  or  less  triangular  air-spaces  of  variable  size, 
with  bases  anteriorly  and  aj)ices  posteriorly,  situated  chiefly  in  antero-inferior 
portions  of  frontal  bones,  on  either  side  of  median  line,  anterior  to  ethmoidal 
notches,  and  separated  from  each  other  by  an  intervening  bony  septum. 
They  lie  at  the  antero-internal  junction  of  horizontal  and  vertical  portions 
of  frontal  bones,  immediately  internal  to  internal  angular  processes,  lying 
above  root  of  nose  and  nn)re  or  less  l)eneath  inner  portions  of  superciliary 
ridges.  The  sinuses  begin  to  develop  at  two  years,  but  are  insignificant  in 
size  until  after  seven  years. 

Muscles  in  Relation  with  Frontal  Sinuses. — Frontal  portion  of  occipito- 
frontalis;  orbicularis  palpebrarum;  corrugator  supercilii;  sometimes  the  an- 
terior j)art  of  temporal. 

Arteries  in  Neighborhood  of  Frontal  Sinuses.  — Angular;  termination 
of  facial;  frontal  branch  of  ophthalmic;  supraorbital  branch  of  ophthalmic. 

Veins  in  Neighborhood  of  Frontal  Sinuses.— Frontal  (emptying  into 
nasal  arch  and  supraorbital);  supraorbital  (forming,  with  frontal,  the  angular 
vein);  angular  (becoming  the  facial);  anterior  temporal  (emptying  into 
common  temporal). 

Nerves  in  Neighborhood  of  Frontal  Sinuses.— Supraorbital  and 
supratrochlear  branches  of  frontal  division  of  ophthalmic;  sometimes  the 
lachrymal  branch  of  ophthalmic. 

Walls  and  Their  Relations.— (i)  .Anterior  Wall:  formed  by  vertical 
portion  of  frontal;  extends  from  su})raorbital  arch  below,  a  variable  distance 
upward  (v.  i.);  contains  diploe;  thickness  of  wall  varies  from  i  to  6  mm. 
(from  less  than  y\-  to  j\  inch)  in  different  {places,  average  being  from  2  to 
3  mm.  (from  al>out  ,\;  to  -,\  inih);  has,  in  relation,  the  soft  parts  mentioned 
above  (see  muscles,  arteries,  veins,  and  nerves).     (2)  Postero-superior  Wall 
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(or  rooO:  forms  part  of  anterior  boundary  wall  of  anterinr  cranial  fossa; 
dense  and  brittle;  has,  in  relati*>n,  the  fmntal  1.  be  uf  brain  and  the  olfactory 
lobe.  (3)  Inferi  »r  Wall  (or  floor):  (a)  Orbital  Portion;  forms  part  of  roof 
of  orbit;  of  variable  extent;  marked  by  depression  for  pulley  of  superior 
oblique  muscle  of  eye;  (b)  Nasal  Porti»tn:  (tbe  part  of  greater  surgical  im- 
jjortance);  articulates  with  anterior  ethmoidal  tells,  nasal  process  of  superior 
maxillary  and  nasal  bones;  infundibulum  ojrens  through  this  portion  of 
inferior  surface  from  frontal  sinus  into  middle  meatus  *4  nose.  (4)  Internal 
Wall:  formed  by  the  antero-|)osteric  r  se[>tum  between  the  sinuses,  which 
generally  deviates  from  median  line. 

Extent. — (I)  Laterally;  Average  of  two  hundred  cases  gave  an  extension 
outward  fr(»m  median  line  of  from  2  to  2.8  cm.  ({-|  to  ly-^-  inches) — l^xtrcmes, 
from  mere  slits  in  nasal  part  of  frontal,  to  cavities  extending  from  median 
septum  into  external  angular  process  of  frontal.  (2)  \'ertically;  averages, 
from  base  to  aj>ex  above,  alonjj  its  inner  border  (its  hi{;hest  part),  from  i.R 
to  2.5  cm.  (f  ^  to  I  inch) — extremes,  from  nasofrontal  suture  to  frontal  eminence. 
(3)  Fl<wr,  frefjuently  extends  back  as  far  as  anterior  ethmoidal  foramen — 
rarely  back  to  lesser  wing  of  sphenoid. 

The  size  of  the  frontal  sinuses  is  not  determined  by  neighboring  bony 
prominences  and  depressions,  as  they  may  be  largely  formed  at  the  expense 
of  the  inner  table  of  the  skull.  It  is  also  often  said  that  one  sinus  may  l)e 
absent  or  rudimentary',  the  opposite  onee.xiemling  acrrss  the  median  line,  but 
in  Lolhro[)'s  examination  of  two  hundred  and  fifty  sinuses  the  orbital  j^wrtion 
of  the  sinus  was  nni  once  missing. 

Septum. — A  thin  bony  septum  separates  the  two  sinuses,  which  may 
deviate  slightly  or  ct)nsiderably  to  one  side.  Septum  generally  df>es  deviate 
to  one  side,  and  this  deviation  may  amount  to  5  mm.  (^'^y  inch)  or  mon?. 
When  deviation  is  xery  marked,  one  sinus  partly  overlaps  the  other,  an  im- 
portant surgical  fact.  The  septum  is  rarely  a])sent.  Perforation  of  septum 
is  ver>'  exceptionally  found  (once  in  one  hundred  and  eighty  cases). 

Communication  with  Nose. — By  infundibulum,  which  passes  downward 
nd  backward  Whind  the  nasal  process  of  su|jerior  maxillar>'  bone,  through 
anterior  ptmion  itf  lateral  mass  of  ethmoid,  and  opens  into  middle  meatiis 
of  nose,  under  anterior  end  of  middle  turbinated  bone,  and  on  a  level  with 
the  palpebral  fissure. 

SURFACE  FORM  AND  LANDMARKS. 

Xo  external  guide  exists  as  to  the  extent  of  the  frontal  sinuses — though, 
IRncrally.  the  more  prominent  and  larger  the  supraorbital  area,  inclusive  of 
the  superciliar>'  ridges  and  nasal  eminences,  the  greater  the  extent  of  the 
sinuses. 
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It  is  not  safe  to  make  an  oj>ening  for  the  exynisure  of  the  frontal  sinus 

any  [nnnt  external  to  the  supniorbital  notch — the  site  at  which  the  sinus 

most  surely  encountered  being  just  above  the  antero-inferior  a,spect  of  the 

internal  angular  process  of  the  frontal  bone,  at  a  position  to  one  side  of  the 

median  line  sufficiently  far  to  miss  the  average  position  of  the  septum. 


SIO  OPERATIONS  UPON  THE  HEAD. 


INSTRUMENTS  USED  IN  OPERATIONS  UPON  THE  FRONTAL  SINUSES. 

See  those  mentioned    under   the  Cranio-cerebral  and    Mastoid    regions 
(pages  480  and  504). 


EXPOSURE  AND  DRAINAGE  OF  THE  FRONTAL  SINUSES. 

Description. — The  frontal  sinus  is  exposed  through  its  anterior  wall — 
and  subsequently  drained  either  through  the  original  wound — or,  where 
possible,  through  the  infundibulum  into  the  middle  meatus  of  the  nose,  after 
closing  the  original  wound — or  through  both  routes. 

Preparation. — Shave  eyebrow.  Close  eyelid  and  place  a  sterile  pad 
over  it. 

Position. —  Patient  supine;  shoulders  elevated;  head  extended.  Surgeon 
on  side  of  operation,  or  behind  head.     Assistant  opposite. 

Landmarks. — Sujjraorbital  ridge;  supraorbital  notch  (generally  detectable 
through  the  skin,  at  the  junction  of  the  inner  and  middle  thirds  of  the  supra- 
orbital ridge);  sagittal  suture  (middle  line  of  head);  nasofrontal  suture  (de- 
tectable when  soft  parts  are  retracted). 

Incision. — A  horizontal  incision  is  made,  beginning  to  the  outer  side  of 
the  center  of  the  su])raorbital  ridge,  and  continued  inward  to  the  median  line, 
just  above  the  su[)raorbital  margin  (Fig.  327).  If  more  room  be  needed, 
this  incision  may  cross  the  median  line,  or  be  curved  u|)ward  or  downward  at 
the  median  line.  (Instead  of  the  horizontal,  a  vertical  incision  is  some- 
times made  in  the  median  line,  between  the  superciliary  ridges — but  leaves 
more  of  a  scar  than  an  incision  through  the  eyebrow. 

Operation. — («)  The  incision  passes  directly  to  the  bone,  through  the 
skin,  the  fascia,  transversely  through  the  frontal  portion  of  the  occipito- 
frontalis,  longitudinally  between  some  libers  of  the  orbicularis  palpebrarum 
and  through  periosteum  to  bone.  The  supraorbital  vessels  and  the  supra- 
orbital and  supratrochlear  nerves  are  cut — but  the  more  important  branches 
of  the  facial  nerve  to  the  occiinlofrontalis,  corrugator  supercilii,  and  orbicu- 
laris pal[)el)rarum  are  not  cut.  (2)  The  periosteum  is  elevated  and,  together 
with  the  soft  parts,  is  displaced  u|nvard  and  downward  by  retractors.  (3) 
The  bone  having  been  well  exposed,  and  bleeding  controlled,  an  opening  is 
made  with  a  small  trephine  or  burr  (or,  less  desirably,  with  chisel  and  mallet). 
The  opening  is  placed  just  above  the  anteroinferior  aspect  of  the  internal 
angular  process  of  the  frontal  bone — the  inner  margin  of  the  opening  should 
be  external  to  the  median  line,  to  allow  for  deviation  of  the  sei)tum — the 
outer  margin  should  never  extend  beyond  the  supraorbital  foramen — and 
the  lower  margin  should  l)c  above  the  nasofrontal  suture.  (4)  After  pene- 
trating the  anterior  l)ony  wall,  with  its  diploe,  the  mucous  membrane  of  the 
frontal  sinus  is  encountered  and  divided.  (5)  Pass  a  probe  through  the 
trephine-opening  into  the  sinus—thence  through  the  infundibulum  (which 
first  runs  downward  and  backward  a  short  way,  then  sharply  forward  and 
downward)  into  the  middle  meatus  of  the  nose,  which  it  enters  under  the 
anterior  end  of  the  middle  turbinated  bone.  (6)  The  interior  of  the  cavity, 
if  necessary,  may  be  curetted.  The  infundibulum  may  l>e  forcibly  dilated. 
Drainage,  at  least  temporary,  is  generally  indicated — and  may  be  accomplished 
in  one  of  the  following  ways— (a)  by  drawing  a  rubber  tube  through  the 
infundibulum  into  the  middle  meatus  of  the  nose,  with  entire  closure  of  the 
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external  wound — or  (b)  by  combined  external  drainage  through  the  lower 
part  of  the  external  wound  (the  upper  part  of  the  wound  being  sutured)  and 
drainage  into  the  middle  meatus  of  the  nose  by  rubber  tube  or  strands  of 
silkworm-gut  or  silk.  It  is  better  to  adopt  the  latter  method  at  first — and 
the  former  may  be  adopted  later,  when  external  drainage  can  be  abandoned. 
The  first  method  alone  is  preferable  if  the  matter  of  scarring  from  a  granu- 
lating wound  be  of  importance.  Suture  all  of  the  external  wound  except 
that  portion  recjuircd  for  drainage.  The  transversely  divided  muscle  tissue 
should  be  repaired  with  catgut. 

Comment. — (i)   Avoid   passing  the   probe  through   the  ethmoidal  ceils 
into  the  brain.     (2)  It  is  well  to  remove  the  anterior  end  of  the  middle  tur- 


^'K  3.'7  -l".xi'<'stkK  oi-  Kkdntm.  Sim  s  k\  Tran.svkksk  Sipkaokui  iai.  Incision  : — A,  Reitiaiiis 
of  ftoiiial  suture  ;  H,  N;iM>Jn>iital  siiluit-;  C,  Siijiraorhiial  toiaimii.  aitcr\  ,  anil  m-rve;  D,  Tifphirie- 
oiK-iiiii«  lliroiij^li  iiucriial  an^^ulai  pHMivsdi  fnnital  hum  ;  i; ,  ( »rl)i<  ularis  palpuhiaium  divided  lonRJ- 
ludiiiallv  ;  I",  Dn  ipilolrontalis  divided  traiis\ci>.cl>  ;  (,,  Siipialrurlikar  iKr\e  ;  H,  Pcriosltum  drawn 
aside;   I,  Nasal  suUire. 

binated  bone,  as  freer  access  to  nnd  from  the  infundibukim  is  thereby  given. 
(3)  Where  possible,  the  li|)S  of  ihe  wdund  through  the  cycl>row  should  be 
very  carefully  ai)i)n>ximate<i  and  sutured,  that  the  eyel)rows  may  grow  out 
in  their  proper  axes. 
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the  antrum  are  the  molars,  and  especially  the  first  and  second  molars — 
sometimes  the  roots  of  all  the  teeth  of  one  side  may  be  in  contact  with  floor 
of  antrum  of  that  side. 

Muscles  in  Relation.— (i)  In  Relation  with  Anterior  or  Facial  Wall; 
levator  labii  superioris  ahuque  nasi;  levator  labii  superioris;  levator  anguli 
oris;  zygomaticus  major;  zygomaticus  minor;  orbicularis  oris;  buccinator; 
risorius.  (2)  In  Relation  with  Posterior  or  Zygomatic  Wall;  masseter; 
temporal;  external  pterygoid. 

Arteries  in  Relation. — (i)  In  Relation  with  Anterior  Wall;  facial  of 
external  carotid;  transverse  facial  branch  of  tem|)oral  branch  of  external 
carotid.  (2)  With  Posterior  Wall;  internal  maxillary  of  external  carotid; 
posterior  dental  (alveolar)  of  internal  maxillary;  descending  palatine  of 
internal  maxillary.  (3)  With  Internal  Wall;  sphenopalatine  of  internal 
m?ixillary.     (4)  With  Superior  Wall;  infraorbital  of  internal  maxillary. 

Veins  in  Relation. — Corresj)ond  with  arteries. 

Nerves  in  Relation.— (i)  In  Relation  with  Anterior  Wall;  middle  supe- 
rior dental  branch  of  superior  maxillary;  anterior  superior  dental  branch  of 
superior  maxillary;  malar  branches  of  facial;  infraorbital  branches  of  facial; 
buccal  branches  of  facial.  (2)  With  Posterior  Wall;  posterior  su])erior  dental 
branches  of  superior  maxillary;  anterior  or  large  palatine  nerve  from  Meckel's 
ganglion;  posterior  or  small  ]>alatinc  nerve  from  Meckel's  ganglion.  (3) 
With  Sujjerior  Wall;  infraorljital  division  of  superior  maxillary  (emerges  on 
anterior  wall).  (4)  With  Internal  Wall;  nasojialatine  nerve  of  Meckel's 
ganglion. 

Walls  and  Their  Relations.— (i)  Hase  or  Internal  (Nasal)  Wall;  pre- 
sents the  very  irregular  oj)ening  of  antrum  of  Higlimore,  at  its  posterior  part, 
communicating  with  middle  nuatu.s  of  nose — and  is  partly  fdled  in  by  vertical 
plate  of  palate,  unciform  ])r(!(css  of  ethmoid,  maxillary  process  of  inferior 
turbinated,  part  of  lachrymal  and  l)\'  mucous  membrane.  (2)  Apex;  formed 
l)y  malar  j)rt)cc>s  of  >upcrior  maxillary.  (3)  Superior  Wall;  orbital  plate  of 
superior  maxillary.  (4)  Inferior  Wall;  alveolar  ridge.  (5)  Anterior  Wall; 
facial  surface  of  superior  maxillar}'.  (6)  Posterior  Wall;  zygomatic  surface 
of  superior  ma.xillary. 


SURFACE  FORM  AND  LANDMARKS. 

The  antero-external  and  [lostero-external  walls  of  the  sinus,  together  with 
the  alveolar  ridge,  which  are  the  as))e<  ts  where  o[)enings  are  usually  made, 
are  best  exi)osed  by  upward  and  backward  traction  of  the  U|)per  lip  and 
cheek  of  that  side,  sufficiently  to  (obliterate  the  fold  of  mucous  membrane 
reflected  from  cheek  to  gums. 


GENERAL  SURGICAL  CONSIDERATIONS. 

The  maxillary  sinus  may  be  approached  by  enlarging  its  natural  opening 
into  the  middle  meatus  of  the  nose;  by  making  an  o]>ening  through  its  ex- 
ternal wall;  or  by  going  through  a  socket  of  one  of  the  molar  teeth.  The 
best  site  for  the  opening,  upon  the  facial  as|)ect  of  the  bone,  is  in  the  interval 
between  the  first  and  second  molar  teeth,  upon  the  posterior  aspect  of  the 
malar  ridge  of  the  suj)erior  maxillary  bone,  sufficiently  high  to  avoid  the 
roots  of  the  teeth.  Above  the  second  molar  might  be  l)etter,  but  the  malar 
ridge  makes  it  difficult  to  get  high  enoui^h  up  to  avoid  the  root  of  the  tooth 


— but  this  site  would  be  better  if  the  tooih  were  aljsent.  Where  the  opening 
is  made  ihrnuRh  the  alveolar  ridge  the  second  moiltLr  tooth  is  drawn  and  the 
socket  penelrale<i  by  a  burr  t>r  drill. 


INSTRUMENTS  USED  IN  OPERATIONS  UPON  THE  RIAXILLARY 

SINUSES. 

See   those  mentioned    under   the  Cranio-cerebral  and    Mastoid  regions 
(pages  480  and  504). 


OPENING  OF  MAXILLARY  SINUS  {ANTRUM  OF  HIGHMORE}  THROUGH 
ITS  FACIAL  ASPECT.  ABOVE  THE  ALVEOLAR  MARGIN. 

Description.— The  upper  lip  and  check  are  di.-iplaied  upward  and  back- 
ward, and  the  antrum  entered  above  the  fangs  of  the  nmlar  teeth,  preferably 


[  f^.  pfi,— Exmst'RK  OF   Maxillarv  Anirim  :— ThrnUj;;tt  Ihc  malar  ti(li;c  of  the  sutx^rior  tiuxilU, 
above  Ihc  intervjil  between  first  tinti  second  molnr  teeth  fangs. 


[In  the  interval  between  the  first  and  second  molars,  upon  the  postero-cxternal 
cil  of  the  malar  ridge  of  the  superior  maxilla.     (See  Fig.  32S.) 
Preparation.— ^^^uth  rleansed;  ispongc  so  jdaced  as  to  absorb  bl«H>d  and 
^"prevent  it-^  reaching  throat. 

Position. — Patient    supine;   head   elevated,   resting    upon    sound     side. 
'  Surpcon  nn  »-i(le  of  ofieration.     Assistant  opposite. 

Landmarks. — .Alveolar  margin;  first  and  second  molars;  malar  ridge  of 
ior  maxilla. 
33 
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Incision. — Having  retracted  upward  and  backward  the  upper  lip  and 
cheek,  a  vertical  incision  is  made  above  the  roots  of  the  first  and  second  molars 
and  as  nearly  over  the  interspace  between  them  as  is  accessible,  being  guided 
in  the  placing  of  the  incision  by  the  prominent  ridge  of  the  superior  maxilla 
leading  up  to  the  malar  process. 

Operation. — (i)  Carry  the  incision  through  mucous  membrane  and 
periosteum  to  the  bone — free  the  periosteum  from  the  bone  by  periosteal 
elevator — retract  soft  parts  anteriorly  and  posteriorly.  (2)  ."^pply  a  small 
trephine  just  above  the  back  part  of  the  root  of  the  first  molar  and  high 
enough  to  avoid  its  fangs,  directing  it  upward,  inward,  and  backward — 
until  it  is  felt  to  have  entered  the  ca\ity.  (3)  Remove  diseased  tissue  of 
antrum  with  scoop  or  curette.  By  tilting  head  forward,  irrigation  may  be 
made  from  artificial  opening  through  middle  meatus  of  nose.  The  opening 
should  be  plugged  during  meals,  or  a  tube  with  an  adjustable  plug  should 
be  worn. 

Comment. — (i)  Avoid  injury  to  infraorbital  vessels  and  nerves  by  keeping 
below  and  to  outer  side  of  infraorbital  foramen.  (2)  Avoid  entering  the 
orbit.  (3)  This  operation  is  probably  better  than  entering  through  the 
socket  of  a  tooth — while  the  latter  gives  bettor  drainage,  the  former  better 
protects  from  entrance  of  food  into  the  sinus  from  the  mouth. 


OPENING  OF  MAXILLARY  SINUS  (ANTRUM  OF  HIGHMORE)  THROUGH 
THE  SOCKET  OF  THE  SECOND  MOLAR  TOOTH. 

Description. — The  removal  of  the  tooth  alone  may  accomplish  sufficient 
drainage,  as  the  fangs  may  open  directly  into  the  antrum,  save  for  their 
thin  bony  covering,  which  is  easily  broken  <lown.  If  the  opening  made  by 
the  simple  withdrawal  of  the  tooth  be  insufficient  (which  is  usually  the  case) 
it  may  be  deepened  and  enlarged. 

Preparation  and  Position. — Same  as  in  last  operation. 

Landmarks.— Second  molar  tooth. 

Operation. — Draw  second  molar  tooth.  If  fangs  leave  opening  com- 
municating with  the  antrum,  deepen  and  enlarge  it  with  a  bone-drill.  If  no 
opening  be  found,  drill  through  the  intervening  bone.  Drain  and  treat  as  in 
the  above  operation. 

Comment. — This  operation  gives  better  drainage  than  the  preceding, 
but  is  more  apt  to  be  contaminated  from  the  mouth,  unless  the  opening  be 
closed  artificially  by  some  form  of  j)lug,  c.\ccj)t  during  irrigation.  The  loss 
of  the  tooth  is  entailed.  The  operation  is  especially  indicated  when  the 
tooth  is  already  absent. 


m.  THE  EYEBALL  AND  THE  ORBIT.* 

OPERATIONS  UPON  THE  EYEBALL. 

SURGICAL  ANATOMY  OF  THE  ORBIT. 

Fibrous  Tissues  of  the  Orbit. — fi)  Orl)ital  periosteum.  (2)  Fascia 
ensheathing  muscles,  vessels,  optic  and  other  nerves,  and  enclosing  lobules 
of  fat.     Posteriorly,  it  blends  with  periosteum  (where  the  fascia  is  thinner 

*Only  the  removal  of  tlu-  eye  will  be  here  considerejl.  most  of  the  operations  upon  the 
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and  looser).  Anteriorly,  it  is  thicker  and  firmer,  accompanying  the  muscles 
nearly  to  the  equator  of  eyeball,  where  it  divides  into  an  anterior  lamina, 
forming  a  complete  investment  and  passing  forward  to  eyelids, — and  a  poste- 
rior lamina,  turning  backward  and  covering  the  hinder  third  of  the  globe. 
(3)  Tenon's  capsule,  a  serous  membrane  (whose  layers  are  separated  by 
Tenon's  lymph-space) — surrounding  the  hinder  two-thirds  of  the  eyeball. 
The  visceral  layer  follows  the  convexity  of  the  sclerotic,  from  the  ciliary 
margin  of  the  cornea  to  entrance  of  optic  nerve,  where  it  is  reflected  from  the 
eyeball  and,  becoming  the  parietal  layer,  blends  with  the  posterior  lamina  of 
the  muscle-fascia  (v.  s.).  Anteriorly,  Tenon's  capsule  is  continued  into  the 
conjunctiva.  Posteriorly,  it  is  continued  with  the  sul)arachnoid  space  through 
the  sheath  of  the  optic  nerve.  Tenon's  capsule  is  pierced  by  the  ocular 
muscles,  which  are  surrounded  by  sheaths  from  Tenon's  capsule. 

Muscles  of  the  Orbit. — Recti  superior,  inferior,  external  and  internal; 
obliquus  oculi  superior  and  inferior;  levator  palpebrse  superioris. 

Arteries  of  the  Orbit. — Ophthalmic  and  its  branches — lachrymal; 
supraorbital;  posterior  ethmoidal;  anterior  ethmoidal;  palpebral;  frontal; 
nasal;  muscular;  anterior  ciliary;  short  ciliary;  long  ciliary;  arteria  centralis 
retince. 

Veins  of  the  Orbit. — Superior  muscular;  anterior  and  posterior  ciliary; 
anterior  and  posterior  ethmoidal;  lachrymal;  central  vein  of  retina; — all  form 
superior  ophthalmic  vein.  Inferior  muscular  and  lower  posterior  ciHary 
form  inferior  ophthalmic.  Superior  and  inferior  ophthalmic  veins  unite  to 
form  the  common  ophthalmic  vein. 

Nerves  of  the  Orbit. — Optic;  motor  oculi;  trochlear;  lachrymal,  frontal 
and  nasal  branches  of  the  ophthalmic  division  of  the  fifth ;  ophthalmic  (ciliar)) 
ganglion. 


ENUCLEATION  OF  THE  EYEBALL. 

Description. — Consists  of  the  removal  of  the  eyeball  intact,  after  incising 
the  conjunctiva,  severing  the  attachment  of  the  ocular  muscles  to  the  globe 
and  dividing  the  optic  nerve  at  its  entrance  into  the  eyeball.  Indicated 
chiefly  in  malignant  disease  and  in  extensive  injury. 

Special  Instniments  Required. — Eye-speculum;  toothed  fixation  for- 
ceps; strabismus  hook;  blunt-pointed  scissors  curved  on  the  flat. 

Position. — Patient  supine;  head  elevated.  Surgeon  on  side  of  operation. 
Assistant  opposite. 

Landmarks. — Reflection  of  the  conjunctiva  on  to  the  globe. 

Operation. — (i)  Insert  a  spring  eye-speculum,  an  arm  passing  between 
the  globe  and  each  lid,  holding  the  latter  out  of  the  way.  (2)  Catch  up  the 
ocular  conjunctiva  with  toothed  forceps  and  snip  it  with  blunt-pointed  scissors 
all  around,  near  to  the  cornea.  (3)  Having  opened  Tenon's  capsule,  catch 
up  each  rectus  tendon — generally  beginning  with  the  external,  then  the 
superior  and  inferior,  ending  with  the  internal — with  a  strabismus-hook, 
drawing  them  forward  and  dividing  them  with  scissors  close  to  their  sclerotic 
attachment.  (4)  Press  upon  the  speculum  slightly  so  as  to  push  it  behind 
the  equator  of  the  eye,  which  will  cause  the  ball  to  start  forward.  Pass 
curved  scissors  backward,  on  the  outer  side  of  and  behind  the  globe,  and 
divide  the  optic  nerve  close  to  the  eyeball.  Draw  the  eyeball  forward  and 
cut  the  superior  and  inferior  oblique  muscles  near  the  sclerotic — and  remove 
the  eye.     (5)  The  ophthalmic  artery  is  immediately  clamped  and  tied.    Other 
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bleeding  vessels  are  controlled  by  ligature  or  by  pressure  maintained  by 
dressing. 

Comment. — ( i )  Where  the  globe  has  collapsed,  or  collapses  during  the 
operation,  seize  it  with  forceps  and  dissect  it  out.  (3)  In  disease  it  is  often 
indicated  to  remove  all  the  soft  tissues  of  the  orbit,  as  well  as  the  eye  proper. 


EVISCERATION  OF  THE  EYEBALL. 

Description. — Consists  in  the  removal  of  the  contents  of  the  eyeball, 
leaving  a  stump  c()mi)osod  of  the  tissues  of  the  globe  for  the  better  reception 
of  an  artificial  eye  witliin  the  original  sclerotic.  Indicated  chiefly  in  suppura- 
tion of  the  eyes  and  in  limited  lesions. 

Special  Instruments. — Those  given  under  Enucleation,  together  with 
the  following  in  addition —Heer  knife;  sharj)  scoop;  needle-holder;  cur\'ed 
needles;  silk;  glass  globes  of  various  sizes,  with  globe-introducers. 

Position  and  Landmarks.— Same  as  for  Enucleation. 

Operation,  (i)  Intr<»(kue  eye  speculum  as  for  Enucleation.  (2)  Steady 
eye  by  grasping  conjunctiva  with  fixation  forcei)s.  Remove  cornea  by 
incising  sclen)tit  with  a  lieer  knife  a  little  outside  of  the  sclero-corneal  junction 
— continuing  the  indsion  a  short  distance  into  the  sclerotic  on  each  side,  at 
ihe  mid-lateral  aspects  of  the  oj)ening — to  provide  for  the  insertion  of  the 
artificial  eye  and  an  easy  (oming  together  of  the  wound.  Remove  from 
the  sclerotic  the  entire  contents  of  the  globe  with  a  scoop,  esj3ecially  from  the 
uveal  tract.  (3)  Control  hemorrhage  l)y  hot  or  cold  irrigation.  Insert  a 
glass  eye  of  ai)i)roj)riate  size  and  ajij)earan(e  -suturing  the  edges  of  the 
wound  over  it,  the  sutures  ]>;issing  through  the  conjunctiva  and  sclerotic, 
around  the  circumference  and  uniting  the  lij)S  of  the  two  lateral  incisions. 


IV.  THE  EAR  AND  EUSTACHIAN  TUBE.* 

SURGICAL  ANATOMY  OF  THE  MEMBRANA  TYMPANL 

Description.— The  membrana  tymj)ani  i>  an  ellipsoidal  disc  (with  slight 
central  dejiression)  about  lo  mm.  (between  {]■  ami  -,v  inch)  in  length,  9  mm. 
(between  yV  ^i"''  i''r  ''i^'i)  i'^  ^vidih.  and  about  o.i  mm.  in  thickness.  It 
extends  obli<iuely  from  above  downward,  its  circumt'erence  being  lodged  in 
the  groove  of  the  tympanic  ring,  at  the  inner  end  of  the  external  auditory 
meatus  -forming  tlie  boundary  between  external  and  middle  ear.  It  con- 
si>ts  of  three  laver-  the  cuticular  covering  without,  the  fibrous  layer,  and 
the  mucous  lining  within.  The  handle  of  the  malleus  descends  downward 
and  bat  kward  between  its  two  inner  layers  and  is  attached  to  the  membrana 
tvmpani  a  little  below  its  c  enter,  at  the  umbo.  The  short  process  of  the  mal- 
leus an<l  long  imue-s  of  the  incus  are  vi-^ible  through  the  membrana  tvmpani 
at  its  ui)per  part.  .\  cone  of  light  i^  generally  visible  extending  from  the 
umbo  (end  of  maiuibrium  or  handle  of  malleus)  downward  and  forward 
toward  the  circumference. 

^  <  "iilv  tlif  iiur(.(hiriinn  n{  tlie  <ar  speniliiin  .iiul  the  eu-lacbinn  c.itbeter  and  the  punc- 
tnn-  ,.f  ih.>  t:.r-<hinn  will  1.,^  h.-rc  considered,  most  of  the  operaticms  uihmi  the  ear  belonging 
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INTRODUCTION   OF  EAR   SPECULUM   FOR  EXAMINATION   OF  MEM- 

BRANA  TYMPANI. 

Seat  patient  upright  in  chair,  with  a  good  natural  light  (other  than  sun- 
light) or  artificial  illumination  available — the  patient  occupying  such  a  position 
as  to  enable  the  light  to  be  reflected  by  a  head-mirror,  worn  by  the  operator, 
into  the  auditory  canal.  Warm  and  moisten  a  speculum  (Gruber's  silver 
sjx'culum,  or  other) — grasp  the  uj)|)er  free  i)ortion  of  the  auricle  between  the 
bent  knuckles  of  the  index  and  middle  fingers  of  the  left  hand — draw  the 
ear  upward,  backward,  and  outward  (suggested  by  the  letters  u,  b,  o),  to 
straighten  the  canal — insert  the  speculum,  held  lightly  between  right  index 
and  thumb,  by  twirling  it  forward  and  backward  in  a  small  arc  until  it  has 
sunk  to  the  right  depth  in  the  proper  axis  of  the  external  auditory  canal, 
when  it  is  steadied  by  the  left  thumb  placed  upon  its  rim.  It  may  then 
be  mani[)u!ated  in  dilterent  directions  to  ex])ose  all  portions  of  the  depth  of 
the  auditory  canal  and  the  surface  of  the  membrana  tympani — noticing  ])ar- 
ticularly  the  color  and  position  of  the  drum  as  to  whether  normally  re- 
tracted, or  abnormally  bulging  from  a  collection  of  fluid  in  the  tympanum. 


PARACENTESIS  TYMPANI. 

Description. — Incision  of  tympanic  membrane  for  the  purpose  of  drainage 
of  the  tympanic  cavity  and  for  irrigation.     Indicated  chiefly  in  otitis  media. 

Instruments  Required. — ICar-speculum;  double-edged  paracentesis 
needle. 

Preparation. — Cleansing  of  auditory  canal  by  antiseptic  irrigation. 

Position. — Patient  sits  upright.     .Surgeon  sits  oj)|)(;sItc  the  involved  ear. 

Landmarks. — Handle  of  malleus  showing  through  the  membrana  tym- 
pani. 

Operation. — (1)  Insert  the  ear-s])eculum — exi)o>e  the  membrana  tympani 
in  the  field  of  the  speculum — and  recognize  the  handle  of  the  malleus.  (2) 
Incise  the  ear-drum,  making  the  incision  in  the  posterior  half  of  the  mem- 
brane, between  the  handle  of  the  malleus  and  the  f)osterior  border  of  the 
membrana  tympani,  and  enlarge  the  opening  vertically — taking  care  not  to 
wound  the  middle  ear. 


INTRODUCTION  OF  THE  EUSTACHIAN  CATHETER. 

Place  the  patient  in  a  chair  oj)posite  the  operator,  with  head  thrown  back 
and  supported  upon  the  back  of  the  chair  or  upon  a  rest.  The  surgeon, 
standing  or  sitting.  i)laces  the  fingers  of  his  left  hand  ujxm  the  patient's  fore- 
head, while  his  left  thumb  jiushes  the  tij)  of  the  j)atient's  noi^e  upward  (to 
bring  the  nostril  on  a  level  with  the  floor  of  the  n()se).  Warm  and  lubricate 
the  eustachian  catheter,  having  atomized  tlic  nasal  cavity  with  a  local  anes- 
thetic, if  necessary — push  the  ti])  of  the  catheter,  jjointing  downward,  aUmg 
the  floor  of  the  nose,  until  it  touc  hes  the  posterior  wall  of  the  pharynx — turn 
the  point  obliquely  outward  but  not  quite  horizontal — withdraw  the  instru- 
ment until  the  point  is  felt  to  glide  over  the  ])rojecting  posterior  border  of 
the  eustachian  tube — now  turn  the  tip  further  outward,  until  the  guide-ring 
at  the  posterior  end  of  the  catheter  [)oints  to  the  outer  canthus  of  the  eye  of 
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the  same  side — when  the  direction  of  the  beak  will  generally  coincide  with 
the  axis  of  the  eustachian  tube. 


V.  THE  NOSE  AND  NASAL  CAVITIES. 

For  operations  exposing  the  Nasal  Cavities,  see  Excisions  and  Osteoplastic 
Resections  (pages  455,  456).  Most  of  the  other  operations  upon  the  Nose 
and  Nasal  Cavities  belong  to  the  special  field  of  Rhinology. 


VL  THE  TONGUE. 

SURGICAL  ANATOMY. 

Connections  of  the  Tongue.— (1)  With  ()s  Hyoides;  by  hyoglossi  and 
geniohyoglossi  muscles,  and  hy<^gl<)ssal  membrane.  (2)  With  Styloid  Process; 
by  styloglossi  muscles.  (3)  With  Inferior  Maxilla;  l)y  geniohyoglossi  muscles. 
(4)  With  Pharynx;  by  suj)eri()r  constrictors  and  mucous  membrane.  (5) 
With  Ei)iglottis;  by  me<lian  and  two  lateral  glosso-epiglottic  folds  of  mucous 
membrane.  (6)  With  Soft  Palate;  by  anterior  })illars  of  the  fauces  (/.  e., 
the  palatoglossi  muscles  covereil  by  mucous  membrane).  (7)  With  Gums 
and  F'loor  of  Mouth;  by  mucous  membrane  and   fnenum  Hnguae. 

Muscles  Entering  into  Formation  of  Tongue. — (1)  Extrinsic  Muscles 
(arising  externally  and  terminating  in  t()ngue);  styloglossi,  hyoglossi,  genio- 
hyoglossi, palatoglossi,  |)haryngcogl()ssal  portion  of  superior  constrictors, 
chondroglossi.  (2)  Intrin>ic  Mus(  les  (entirely  within  tongue  and  forming 
its  chief  bulk);  su|)erior,  transverse,  vertical  and  inferior  linguales. 

Arteries  of  Tongue.— (i)  Lingual  (for  its  surgical  anatomy,  see  Liga- 
tions); dorsalis  linguie  branch  of  Lingual  (arises  beneath  hyoglossus  and 
passes  to  dorsum  of  tongue);  sublingual  l>ranch  of  lingual  (arises  at  anterior 
border  of  hyoglossus  and  passes  forward  l)etween  geniohyoglossus  and  sub- 
lingual gland);  ranine  branch  of  lingual  (arises  at  anterior  border  of  hyo- 
glossus and  |)asses  forward  beneath  under  surface  of  tongue).  (2)  Tonsillar 
branch  of  facial;  muscular  branch  of  facial  to  styloglossus.  (3)  Branches  of 
ascending  pharyngeal  branch  of  external  carotid. 

Veins  of  Tongue. — Correspond  with  arteries. 

Nerves  of  Tongue.  — Lingual  bran(h  of  trifacial  (to  papilla?  of  front  and 
sides  of  tongue);  lingual  branch  of  ^losso])liaryngeal  (to  mucous  membrane 
of  base  and  sides  and  to  f)apilla'  circumvallata?);  hypoglossal  (to  muscular 
.substance  of  tongue);  chorda  tymi)ani  (to  lingualis);  sympathetic  filaments. 


GENERAL  SURGICAL  CONSIDERATIONS  IN  THE  REMOVAL  OF  PART 
OR  THE  WHOLE  OF  THE  TONGUE. 

Indications.— Chielly  removed  for  malignant  growth. 

Varieties  of  Operation  and  Manners  of  Operating. — (1)  Small  por- 
tions of  tongue  may  be  ex<  ised  by  a  V-^haj)ed,  or  other,  incision.  One  half 
of  tongue,  transversely  or  loniiitudinally.  may  be  removed.  The  entire 
organ  may  be  excise*  1.  (2)  The  tongue  may  be  removed  through  the  un- 
altered mouth;  through  an  incision  in  the  neck;  through  the  mouth  after 
splitting  the  cheek,  or  temporarily  dividing  the  inferior  maxilla;  or  after 
excisi(jn  of  the  inferior  maxilla.     (3j   It  may  be  removed  with  or  without 
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previous  ligation  of  the  lingual  arteries,  either  beneath  the  hyoglossi  or  at 
their  origin — and  with  or  without  previous  tracheotomy — dependent  upon  the 
difficulties  and  circumstances  of  the  case.  (4)  It  may  be  removed  by  scissors; 
by  knife;  by  some  form  of  ecraseur,  applied  through  mouth  or  neck;  by 
ligature;  or  by  galvano-cautery. 

General  Observations. — Where  the  involvement  is  strictly  limited  to 
the  tongue  alone,  it  should  be  removed  through  the  mouth.  Where  the  floor 
of  the  mouth  or  the  cervical  glands,  and  especially  both  are  involved,  the 
tongue  should  be  removed  through  the  neck,  together  with  the  simultaneous 
removal  of  all  the  diseased  tissues.  Where  but  a  limited  portion  of  the 
tongue  is  involved,  especially  where  the  involvement  is  at  or  toward  the 
anterior  end  of  the  organ,  a  limited  [)ortion  of  tissue,  or  a  transverse  or  longi- 
tudinal half  may  be  removed.  The  natural  separation  of  the  two  halves  of 
the  tongue  by  a  fibrous  septum  makes  it  possible  to  remove  one  half  alone 
comparatively  easy.  The  tongue  is  readily  split  by  placing  a  stout  silk 
retractor  in  each  half,  about  2.5  cm.  (i  inch)  behind  the  tip  and  about  1.2 
cm.  (^  inch)  from  the  median  line — while  these  are  drawn  in  different  direc- 
tions, the  tongus  is  s])lit  down  the  median  fibrous  rajjhe  with  blunt-pointed 
scalpel  or  scissors.  In  removing  one  half  or  the  entire  tongue,  it  is  readily 
drawn  out  of  the  mouth  after  dividing  the  fra'num  and  mucous  membrane 
of  the  floor  of  the  mouth  in  front,  and  the  anterior  pillars  of  the  fauces  laterally. 
The  chief  difliculties  of  operating  are  the  narrow  working-room  and  hemor- 
rhage. A  good  light  is  necessary  in  all  cases.  In  e.xceptional  cases  the 
extraction  of  two  or  three  of  the  lower  teeth  to  give  fuller  working-room  is 
indicated — the  teeth  being  subsequently  replaced  upon  a  dental  spHnt. 

Control  of  Hemorrhage  in  Operations  upon  the  Tongue.— The  chief 
hemorrhage  is  from  the  lingual  arteries,  divided  in  the  flt)or  of  the  mouth, 
anterior  to  the  liyoglossi  (where  they  are  called  tlie  ranine) — the  position  of 
the  cut  vessels  being  the  chief  diflicully  encountered — the  hemorrhage  being 
apt  to  flood  the  field  of  operation  and  get  into  the  air-passages.  The  head 
is  to  be  held  so  as  to  direct  the  flow  of  Ijlood  away  from  the  back  of  the  throat. 
If  the  mouth  be  kept  well  oj)en,  the  cut  arteries  are  incHned  to  spurt  out  of 
the  mouth.  By  Arm  pressure  aj)plie(l  without  upon  the  neck,  between  the 
inferior  maxilla  and  hyoid  bone,  the  stump  of  the  tongue  can  be  brought 
into  view,  and  the  hemorrhage  also  tem])orarily  arrested  by  that  pressure. 
The  same  thing  may  also  be  accomplished  by  hooking  a  finger  or  an  instru- 
ment around  the  base  of  the  stump  and  drawing  it  forward.  Hemorrhage 
can  be  thus  temporarily  controlled  until  tlie  vessels  can  l)e  clamj)ed  and  tied. 
If  only  the  anterior  half  or  two-tliirds  of  the  tongue  is  to  be  removed,  a  double 
ligature  may  be  passed  through  the  center  of  the  organ,  well  behind  the 
growth  and  temporarily  tied  on  either  lateral  as])ect  of  the  tongue,  thereby 
controlling  hemorrhage.  Preliminary  ligation  of  the  lingual  arteries  in  the 
neck  insures  a  comparatively  dry  field,  and  therefore  more  thorough  work. 


INSTRUMENTS  USED  IN  REMOVAL  OF  THE  TONGUE. 

Special  mouth-gags;  cheek  retract()r>;  blunt  hooks;  tongue  depressors; 
tenacula;  tongue  forceps;  sponges  in  holders;  scalj)els,  various;  dissecting 
forceps;  toothed  forceps;  artery  clamp  forceps,  long  and  short;  scissors, 
straight  and  curved,  long  and  short;  aneurism-needles,  various;  ligature 
carriers;  needles,  various;  ligatures,  silk  and  chromic  gut;  sutures,  silk  and 


'-,/f/  .,/  ?'",'.,/"/.•-  *-,"/./-.  *.%.'.;->:  '  .-*.-i:  '-ra-:ije-'.c.~7  rubes;  lAmpca 
'/»''  ,,..  '•!  f  fnyy >.  .*r:  '/,/„  ' ,'  ' '.^Jr.  ♦^v-.  rxj^rjt  ;L'.jiIr_t  fircej:-*:  bonc- 
'•»•♦/';//'.."';/    '.;,„    /,.'<     /..,''-' .'vr-    !-, '.^y: /."aernijcflii  is  t.^  be  divided  >; 


liXrr,tOU  OP  LIMITED  PORTIONS  OF  THE  TONGUE. 

l)«tiM)ption.  f,iff»if"l  ,v/rtj',f,  '<!  f:jf:  toncrue  are  Ijest  excised,  where 
!»'.  (I/I* ,  I/,  -I  V  }i-i|/«'l  »n' )  i''fi.  W  f.r  r<:  it  i-  ]f,-Ah\t  to  do  so.  the  resulting 
i«l|/«  'd  iIk  -voimi'I  .If  Iwoiij'lif  I'.jMthr-r  arj'l  -ulurcd  with  silk — otherwise 
Hm  »ii,(»i'i''  Mill  1  lir.il  l»v  }'r;iiiul;iti'«ri,  Thi-  mctho<l  is  generally  applicable 
lo  litMili'l  mvolv*  MM  III  >ii  iIm-  fr««-  (»(»rliori  of  the  tongue. 

l'fr*piinilloft  and  PoMition.  A-  in  \hv  removal  of  the  entire  organ. 
I'  <i  I    till     f'llli  AMli|'  o|Mi:itiiiti  ) 

IwtiHliiiiitkN.     'Ilir  l.iKiwii  ;iH;i(  limcnts  of  tlie  tongue  to  the  structures 

I'l    III)     Mi'iiilli,    ,|||i|    llir    |Mi.ili()|l    nf    ils    \^•^'-(•|s. 

()|iriMlloii.  (..!)'  ilii-  jiKKiili  ii\)r\\,  ;is  ill  tlie  ((>mj)Iete  operation.  Place 
ii  lliii  ,ii|  M  II, M  Imi  nil  r.ii  h  idc  III  (he  ;irc;i  to  lie  removed.  An  assistant,  with 
ii  Mil  iilm  III  (Mill  li.iiid.  di.iw  >  llu-  liiiigiie  forward  out  of  the  mouth.  The 
ii|Mi.iliii  til  .  ilif  |i.iil  In  I  nine  ;i\\.i\'  witli  toothed  forreps  held  in  his  left 
h.iiid  Old  l.iKiiii'.  .1  l.iulc  in  lii-.  li-dii  li.ind.  he  enters  it  behind  the  center 
ol  llir  iMouili  I.I  111-  iiino\c.l,  .dlowiiii',  a  fairly  wide  area,  and  cuts  forsvard 
on  old  idi  o|  llir  aic.i  ilu'  kiiih-  i^  ihen  entered  at  the  same  spot  and 
\\\,\\\\'  lo  t  ul  Ii  .  \\a\  oiij  on  ilie  oppoviic  vidi>  o\  tile  area,  thus  removing  a 
V  liaprd  jMr.e  The  MndiM!'  \e-M-K  are  li<:atvired  with  gut,  or  twisted — 
and  ill.'  Ii|«    ol  llu-  nui-ion.  ii  pKutivaMe.  .\\v  >uiured.  otherwise  they  are  left 

|0     >M    OU\l  lU' 

I'tMumrnt       I  o\  uu\o\.d  .^  one  lialt"  of  tlie  to!>.:iie  l«wigiludinally,  see  the 

lolloun'o  o\>,unon  I  Ol  '.vn\o\.il  ol  v>'.-.v>  ImU'  ^m"  ti'.e  li^ngue  transversely, 
h,  M'o;  ;'•  ;,s  !'>..;\  !«,■  v  >>••'.•.  >>"'.k-o.  .'.-  vu".:  :>^:\n  ".  v.-'>:er  rie:'.er.d  Surgical  Con- 
•u'xj  :;  o>  ;^x-  ;o' ■;•,■  ••  ;•,■  v  ■  .u  •  v'u:  vt'  t^'o  'i-o;::':  :v  thread  retractors 
i-->'  ;■>,■  •'.,■•,>;  •V',.--  •.••■. Nv-  ■•\  v-..-,\v  ■  -^v  >-  :->i.  v'ur.-r.c  trar^sversely 
■  ,    ■.     .     ,    .       ,,•    •.  •,•    •., x  .,v-       r'\-    ". -c -'...'    .■.rttTres   at^    :hen 


v\v  \v,xV\  v^>  ''.>\V  :v^\s-.  y  *.>*Kvn  v-H  th>:  \?vMTH  xtthoct  pre- 
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position  upon  the  left  side  of  ihe  mouth  and  held  firmly  pressed  to  the  left 
Bde  of  the  face.     Surt^efHi  stands  to  the  rij^ht.     Assistant  opposite. 

Landmarks.— The  known  attachments  of  the  tongue^  and  the  pt^siiion 
Bf  its  vesstMs. 

Operation.— (I  >    Iki\inp:  gasped  the  mouth  wide  open,  pass  a  heavy 

double  ligature  thr«jui];h  the  anterior  portion  of  the  tongue,  in  the  median 

ine,  and,  by  means  of  this  retractor,  draw  the  tongue  out  of  the  mouth. 


-    ^> 


(S'^ 


n\  I 


/ 


FHr  5»»» — W»'  ,    iiii     1     ..  .  MiB  Mot'TH  —A,  Tongue  pailly 

itiil  >li,inn  (Hit  'il   ilif  j^.ij^K^'l   timiitli  l>y  tlireml  retra<l<irs;  B,  St'js&fjr*  frcc- 

'  ■  tiisig^ur  (Timi  ihe  flt>oi  »»(  llic  tiuiuth  ;  C,  Scisstirs  <livi<lin}(  llir  niilcrinr  pillar 

:ihelmnciie;  U,  Catch-lorccps  clamping  thr  liiigtinl  ini«rv«N  .«</»  prior  (o  tis 

■,,..iit.v  »t^i>».is,  K,  Siiiiire  tlifnuijh  the  iflosso-cpigloUidcaii  fold,  placed  before  its  division,  tor 

JTiivtiniC  ti>*  ^'^^  *'l  *'■•-'  ("iiguu  forward. 


Fig^  329)  (2)  Separate  the  tongue  from  the  llo^ir  of  the  mouth  and 
'  anterior  pillars  of  the  fauces  by  cutting  boldly  through  the  fra-num  linjjiiie, 
onncttivc  liissues  am!  the  anterior  pillars,  while  the  tongue  is  drawn  well 
orward  by  the  thread  retractors,  freeing  the  tongue  hr.st  horizontally  to  a  |)oint 
chind  the  focus  of  disease  (or  as  far  as  practicable)  and  then  dividing  it  trans 
tr^cly  acrtjss  its  base — cutting  not  in  little  snips,  but  in  decided  cuts  carried 
•  iMIyon  until  near  the  known  position  of  the  lingual  arteries  upon  the  lingiialis, 
to  the  outer  side  of  the  geniohynglnssi — sponging  away  all  blood  promptly 
divbion  progresses.  (3)  Just  j>rinr  to  dividing  the  Unguals,  they  are 
,  together  with  the  tissue  immediately  surrounding,  by  artery  forceps 
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and  clamped — the  tissues  including  the  arteries  are  then  cut — after  which 
the  arteries  are  caught  by  a  second  pair  of  clamp  forceps,  twisted,  and  let  go. 
(4)  Before  finally  severing  the  last  attachments  of  the  tongue,  pass  a  stout 
silk  retractor  through  the  glosso-epiglottidean  fold,  to  enable  the  base  of 
the  tongue-stump  to  be  drawn  forward  in  case  of  hemorrhage  or  difficulty  of 
respiration.  Allow  this  ligature  to  remain  attached  for  about  twenty-four 
hours,  in  case  of  need.  (5)  The  stump  receives,  at  the  hands  of  the  author 
of  the  operation,  an  immediate  coating  of  a  special  antiseptic,  st}TDtic  varnish. 
Other  surgeons  merely  dust  the  stumj)  with  some  form  of  powder.  Others 
make  no  special  form  of  application,  merely  frequently  washing  the  mouth 
with  an  antiseptic  solution. 

Comment. — (1)   The  operation   is  rapidly  and  boldly  done,  until    the 
tongue  is  removed  and  the  arteries  and  the  stump  are  in  view  and  in  control. 

(2)  The  thread  retractor  in  the  glosso-cpiglotlidean  fold  may  be  omitted,  as 
the  tongue  may  be  hooked  forward  with  a  finger  or  an  instrument  if  necessary. 

(3)  Jacobson  first  splits  the  tongue  in  the  middle  line  and  removes  each  half 
separately.  He  also  cuts  a  transverse  groove  through  the  side  and  dorsum 
of  the  tongue  nearly  to  the  artery,  and  then  tears  through  with  the  finger  and 
closed  scissors  until  the  artery  is  reached  and  clamped.  (4)  If  necessary-  to 
remove  but  one  half  of  the  tongue,  a  thread  retractor  is  placed  through  the 
tip  of  the  sound  side — the  tongue  is  then  split  through  the  median  fibrous 
raphe  (while  the  opposite  side  is  held  by  forceps  or  another  thread  retractor) 
— the  connections  with  the  Moor  of  the  mouth  and  the  anterior  pillars  of  the 
fauces  are  separated  on  that  side  alone — and  the  operation  completed  as 
above.  (5)  Preliminary  tracheotomy  is  not  generally  done,  but  may  be  done 
if  indicated.  (6)  The  lingual  arteries  may  be  tied,  when  exposed  in  the 
above  way,  instead  of  V^eing  merely  twisted. 


EXCISION   OF   THE   TONGUE   THROUGH   THE  MOUTH.   AFTER   PRE- 
LIMINARY LIGATION  OF  THE  LINGUAL  ARTERIES  IN 
THE  NECK. 

Description. — The  two  linguaN  are  tirst  tied  in  the  neck,  and  the  tongue 
is  then  removed  thn^ugh  the  moutii  by  means  of  scissors. 

Preparation,  Position,  and  Landmarks.— .\s  in  the  preceding  opera- 
tion. 

Operation. — The  two  lingual  arteries  are  first  tied  in  the  neck,  beneath 
the  hyoglossi — precisely  as  in  the  sim|)le  ligation  of  those  vessels  (see  Liga- 
tions, page  38) — and  the  wounds  closed  and  dressed.  The  tongue  is  then 
removed  through  the  gagged  mouth  by  means  of  scissors,  just  as  in  the  White- 
head oj)cration  previously  (lescril)ed.  Thus  comparatively  slight  hemorrhage 
occurs — from  the  dorsalis  linguae  branch  of  the  lingual  and  from  branches  of 
the  facial  and  ascending  pharyngeal  of  the  external  carotid. 


EXaSION  OF  THE  TONGUE,  TOGETHER  WITH  THE  CERVICAL  AND 

SUBMAXILLARY  GLANDS.  BY  AN  INCISION  IN  THE  NECK, 

AFTER  PRELIMINARY  TRACHEOTOMY  AND  LIGATION 

OF  THE  LINGUAL  AND  FACIAL  ARTERIES. 

K<)<"III:R  S  Ol'I.UAl  ION. 

Description.  -After  a  preliminary  tracheotomy  and  the  ligation  of  the 
lingual  and  facial  arteries  in  the  neck,  upon  both  sides,  followed  by  the  removal 
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of  the  cervical  and  submaxllkirv  glands  (and  ihe  sublingual,  if  necessary) 
of  both  sides,  the  tongue  is  drawn  through  an  incision  made  through  one 
side  of  the  floor  of  the  mouth,  from  the  wound  in  the  neck,  and  removed 
by  division  transversely  at  its  base,  The  preliminary  Inichtolomy  is  prefer- 
ably done  a  few  days  in  advance,  that  the  patient  may  have  liecome  accustomed 
to  breathe  through  the  tube  at  the  time  of  the  operation.  Thus  several 
distinct  operations  are  done — ^traclieotomv;  ligation  of  both  lingual  and 
both  facial  arteries  at  their  origin;  excision  of  the  cervical  and  submaxillary. 
and  probably  sublingual,  glands;  and  the  removal  of  the  tongue. 

Preparation. — Thorough  cleansing  of  mouth  and  teeth.  A  preliminary 
tracheotomy  done  several  days  in  advance  of  the  main  o[>eration. 

Position. — Patient  supine,  at  right  edge  of  table;  shoulders  elevated; 
head  thrown  back  and  turned  to  one  side;  neck  prominent.     Surgeon  on  side 
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Pit-  jjo.— Incision  I'oa  Excision  of  Tonguk  tmrocgk  thk  Nkck,  together  with  the  I-ica- 
riott  ov  Facial  and  LiNcirAi.  Akteries,  and  Rhmoval  of  Guandixar  Tissck  (Kochkk's 
OrB.a>,noN}. 


of  operation.  Assistant  opposite.  (The  positions  of  the  principals  wil!  differ 
somewhat  with  the  various  steps  of  the  complex  operation.) 

Landmarks. — Those  of  the  following  operations  {q.  v.),  tracheotomy, 
li^tion  «if  lingual  and  facial  arteries  in  the  neck,  excision  of  submaxillar)', 
sublingual,  and  cervical  glamJs.  together  with  the  following; — the  anterior 
border  of  the  stemomastoid.  the  hyoid  bone,  and  the  anterior  belly  of  the 
digastric  muscle. 

Incision.— See  step  No,  .^  of  the  Operation. 

Operation. — (l)  A  tracheotomy  is  first  |>erformed  in  the  usual  way — 
and,  where  [M)ssible,  several  days  in  advance.  (See  page  550.)  (2)  The 
phar>'n.Y  is  plugged  with  a  sterile  sponge  attached  to  a  piece  of  silk — to  prevent 
the  ingress  of  blood  into  ihe  trachea  or  esophagus.  (J)  The  incision  is  now 
made  along  the  anterior  bonk-r  of  the  stemomastoid,  from  the  mastoid  process 
,  lo  about  the  center  of  the  muscle — thence  transversely  forward  in  the  crease 
Iwcen  the  tloi^r  of  the  mouth  and  the  neck,  to  the  hyoid  bone — thence  along 
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'.h-  -.I'l  riiu  '  :•  :  }'.  '-'  ]-•.'. rs  i!.tro<iii.,.jfJ  throui,'ti  m-juth.  cuttinj; 
Ki'l  ii  \<  u\A\n\w^  :it;.i' hni' '.t-  .  f.".  Y\.\\>  rai>t«i  from  neck  and 
iii'l  h'  itii^  'li   ■,'-ii''l  <«i;t  ;   1..  I.;.  m{>li;iiii   v''>'i'i*  and  cimnvctive 
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fii.i -t'.i'l  inu  '  1'  ,  I  I  .1' i;il  ;iii<t-  li^ii' 'I  ri<  .'ir ',ri;;iii  ir'.rn  '  xt<  riia'i  f  .irotifl  ;  J.I-itiKual  arterv' lijjated 
fi<  .ir  '.I  li/ii.  .  K  I  't<  Mi;il  )iiiMiLit  v  III  iij;;il«  >1  :  \..  Irit<rii.-il  juKiilar  \  »iii  nnrl  cornmunicatiiiK  branch 
vt/ih  f.i'iil,  M  AiiKii'ir  )n;Mil;ir  v<iii,  N,  J ( y|jo;<lo-.sal  iiorvL-  truh^iriK  IivokIossus  muscle;  O, 
Miinn.'    v>  II. 


hnir.-illi  llir  ;iii)Mr  ;ifMl  ixxly  (if  the  inferior  maxilla  (>ee  page  134).  The  veins 
lire  liiMinl  ;i  ,  <im  (Miiiti-nrl  .iiid  flic  mass  of  involved  glands  and  connective  tissue 
WW  i.ii  id  lo)'rilier,  <-\|io-iiii.'  ihe  jKjsterior  helly  of  the  digastric  and  stylohyoid 
iim  (  Ir  .  |)o  ictiorlv.  (6)  The  suhma.Niliary  gland  is  dissected  up,  working 
lioiii   hiiiiiid,   ;iiid    removed   >imul(aneously  with  the  cervical  glands.     (See 
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(see  page  40).  The  lingual  artery  is  also  tied  near  its  origin,  liefore  passing 
under  the  hyoglossus  i^c  page  38).  All  veins  encountered  are  tigated.  (8) 
Steps  (3),  (4),  (5),  and  (7)  are  repeated  on  the  op[H)site  side,  if  the  entire 
tongue  is  to  be  removed — and  also  (6)  if  the  sulimaxillary  and  sublingual, 
as  well  as  the  lymphatii  glands,  be  invrilved.  (9)  The  mylohyoid  muscle  is 
now  eX]M)Sed  and  divided  as  far  as  necessary.  The  mucous  membrane  is 
then  cut  close  to  and  parallel  with  the  inferior  maxilla — and  the  mouth  thus 
entered.  (10)  The  tongue  is  seized  and  drawn  through  the  floor  of  the  mouth 
and  the  wound  in  the  neck.  While  under  tension  it  is  cut  away  from  the  hyoid 
bi>ne,  by  means  of  blunt  scissors  inlroiluced  through  the  mouth.  The  stump 
is  then  drawn  forward  in  the  mouth  and  the  few  remaining  arterial  twigs 
which  bleed  are  twi.^ted.  (n)  The  wound  is  n<tt  sutured — but  is  allowed  to 
close  by  granulaticm,  with  the  freest  i>ossiblc  <lrainage.  (12)  The  trachent 
omy  tube  remains  in  until  the  wound  is  granulating  well — the  entrance  to  the 
larvTix  being,  in  the  mean  lime,  plugged  to  prevent  lung  infection.  Feeding 
is  carried  on  t)y  the  introducliim  of  fluids  through  an  esophageal  tuf^e.  The 
mouth  is  frequently  vvashetl  with  an  antiseptic  solution. 

Comment. — If  but  one  half  of  the  tongue  is  to  be  removed,  an  incision 
is  made  only  upon  the  corresponding  side  of  the  neck — the  tongue  is  then 
split  down  its  center,  from  within  the  muulh,  and  the  di>>c:ised  half  drawn 
through  the  wound  in  the  neck  and  divided  at  its  base  by  blunt,  cuned 
scissors  introduced  through  the  mouth. 


NOTE. 

Operations  ufx>n  the  Teeth;  flard  Palate;  Lips;  Gums;  Soft  Palate;  and 
Uvula,  will  not  l>e  separately  considere*!. 

Operations  upon  the  f<illowing  structures  of  the  Head  will  lie  found  under 
those  structures  amung  the  (Operations  of  General  Surgen,'.  namely.  Bones; 
Joints;  Ligaments;  Fascia?;  Muscles;  Arteries;  Veins;  Lymphatics;  Nerves, 
Plexuses,  and  Ganglia. 
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OPERATIONS  UPON  THE  SPKE  AND  SPINAL 

CORD. 

I^.TrOiCAL  AJf ATCMTT  OF  THE  5PD5Z  ASD  SPESaL  OORDl 

MttK.i«;t  s£  £i(iatki<i  T^  tbe  apcze.—  ■ 

f/,^.'     f:.'*.,:x    ';<.','.'..    '<.:'.■■■.:'.    "^■'.•.r     r^:'_r    ::i-v 

'//:*..'  .'.  x-,'.^:.'.':     '.yrr.  -    -/<.',.*.-     •'.^'.,.*   .  1..  : 
/*rrx>.,.i  "....    *.->./,'>:..'.''-<.  *..'i     •:..-.>-.-      .r_     :  ~ 

i:.-.-    :•-'::_?    zli-  r:    recrj3    capstis 

-  1-    -'.'.■  z.     P :-r:e-:-:^:er^y:  trape- 
::..:.  z.   .'h  r-..  :ie.:5   major:   serrarus 

'f'-r!  r    -'i-irriu-  laritif;  splenius  colli; 
•r-i'^:.*:!  ..T.i-'  :i:  fp:r.j.Iif^  dorsi:   com- 

-  ':'.--.'.    -<::r.:-:  ir.il:-   c>:lli;  multifidus 
. '  \^.r.:>  -:. - . »: r-i!e^ :  ievit- -res  cx>starxiin. 

^3y  \.'iu\\,.iX  i^'-'/i',:-.  .\:.UT',  '/'..' *:r::'.'.y.  <r.ri  '.:'  'iiar-hrizir.:  psoas  magnus; 
|/>y/;l^  ut'M>*>r  IV-f'-ro  lav-r;!!;.;  !>*;--.rr.\:-  '^i'.r-i:  ~<rrritii5  posticus  inferior; 
t-ntU,r  ■\t\u:f:  lonj/j-  jrr.'j-  '!'.."-;:  -pir.iii-^  ^i'.r-i:  rr.jltindus  ^pinje:  inter- 
>.]i'tftitU-:,  jfif<:rir;iri-v<:r  ;ti':- :  «r;iri--.'r-al:-  avi'mir.:-:  quadraius  lumbonim. 
AV//^  'Hi*-  Ij'/;jrn*:fitijrri  r.u' h;/-  »:>.rfr.'!-  ir^.m  exitrr.:-.!  '^xcipital  protuberance 
to  <-.pir)oii'  pro'*-,  of  vvf-nth  r«-r-.  i^al  ■.«.rtf.!;ra.  The  ^u{>ra5pinous  ligament 
f:  .1  <'uitjf)ij;ifJof)  dov.ri'.'.ar'J  of  thf  li'jarrienium  nucha-,  ^lretching  between 
\\n'  '.\>\t\ii\i:  \iT<tt  f  '■*■■-.. 

Arteries  of  the  Spinal  Region,  (i^  Artcrie>  in  the  Neighborhood  of 
t)u'  S\tiuf,  rnij  «ij|;ir  l;r;ui<  hf-,  .'inrl  arteria  |»rinref)^  cervicis  of  occipital;  pre- 
vrr»«-l>ral  Ijran*  h*--.  of  a(«-ri'liri^  pliaryngeal;  lateral  s|>inal,  muscular,  anterior 
'pinal,  ari'l  po  li-rior  -jn'nal  hran<  hes  of  vertebral;  a>cending  cerrical  of 
inferior  lliyroid;  ■•.ij[»<Tf'iM'al  f«Tvi«al  of  transversali-  colli;  muscular,  anterior 
'.piri.il,  and  profmida  Mrvi(  is  of  superior  intercostal;  muscular  and  spinal 
\tntuf\u-  ■  from  the  po^-lcrior  hraruhe^  of  the  intercostal.-;  muscular  and  spinal 
hranclu".  Irom  ilic  dorsal  hraruhcs  of  the  lumbar;  middle  sacral  artery  from 
abdoniinal  aoria;  jinnbar  brandi  from  ileo  lumbar;  superior  and  inferior 
brari<lic.  Ironi  tin-  lateral  satral  arteries.  (2)  .Arteries  of  the  Spinal  Cord; 
anirrioi  |»inal  from  vcrlcbrals,  intercostals,  lumbar  and  other  arteries 
f|.a-.in|'  to  (ord  al<»n|',  anterior  roots);  posterior  spinal — from  vertebrals, 
inleno'.ia!  ,  aiifl  other  arteries  (ruimin<^  just  in  front  of  line  of  attachment 
i»(  |»o'.irri(>r  ncrv*-  roots);  anastomotic  chain — formed  by  branches  of  posterior 
••|»inal  uniniii)'  behind  line  <if  posterior  nerve-roots. 

Veins  of  the  Spinal  Region,  (i)  Kxtra  spinal;  anterior  spinal  plexus 
(in  fidhl  of  bo(h'<s  of  vertebra-,  emptyinfi;  into  neighboring  veins);  dorsal 
?.pinal  pieviis  (around  spinous,  articular,  transverse,  and  laminar  processes, 
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emptying  into  vertebral,  dorsal  branch  of  intercostal,  lumbar  and  lateral 
sacral).  (3)  Intra-spinal;  (a)  Meningeal  Veins;  two  anterior  longitudinal 
spinal  (on  each  side  of  [xisterior  surfaces  of  bodies  of  vertebra?)  connected 
by  transverse  branches,  into  which  the  vena?  basis  vertebra*  o|>en  (emptying 
into  posterior  longitudinal  veins,  the  vertebral,  intercostal,  lumbar,  antl 
sacral  veins);  two  posterior  longitudinal  spinal  (between  posterior  wall  of 
spinal  canal  and  dura  mater),  emptying  into  anterior  longitudinal,  dorsal, 
and  spinal  veins,  (b)  Medullar)'  Veins;  coming  from  substance  of  cord, 
empty  into  the  venous  ring  of  each  vertebra. 

Herves  of  the  Spinal  Region, — Spinal  nerves  (emerging  through  the 
intervertebral  foramina  at  a  considerably  lower  level  than  their  origin  from 
the  cord);  posterior  divisions  of  the  cervical,  dorsal,  and  lumbar  nerves; 
sjTTJpathctic  ganglia  and  nerves. 

Membranes  of  the  Cord. — (i)  Dura  Mater;  loose,  strong,  fibrous  sheath 
surrounding  the  cord — jindonged  in  tubular  form  around  spinal  nerves  and 
Cauda  equina^separatefl  frum  s[>inal  canal  by  lax  areolar  tissue  and  plexus 
of   veins  which  connect  its  ruugh  external  surface  to  periosteum  and  liga- 
ments— extends  from  dura  <if  brain  to  second  or  third  sacral  vertebra,  and 
thence  to  base  of  coccyx  as  sheath  of  ftlum  terminale — its  smooth  inner  surface 
is  separated  by  subdural  space  from  arachnoid  and  is  connected  to  cord  by 
ligamenium  dcnticulatum   (a  special  development   of  pia  mater) — it  sends 
tubular  prolongations  around  spinal  nerves,  which  merge  into  their  epineurium, 
«ach  tube  being  divided  into  an  anterior  compartment  for  anterior  nerve-riMit 
and   posterior  compartment   for  posterior  nerve-root.     (2)  Arachnoiil;  con- 
tinuous with  cerel>ral  arachnoid,  surrounding  cord  down  to  second  or  third 
sacral  vertebra — separated   from  dura  by  subdural  space — separated  from 
pia  mater  by  subarachnoid  tissue  (subarachnoidean  space,  for  cerebrospinal 
fluid) — sends  tubular  prolongations  along  nerve-roots — connected  to  pia  by 
incomplete  septum  p^lsticum.     (3)  Pia  Mater;  formed  by  two  layers,  only  the 
outer,  stronger  layer  being  continuous  with  cerebral  pia  mater — outer  and 
inner  lasers  pass  into  anterior  fissure  of  cord — only  inner  layer  dips  into 
posterior   fissure.     Ligamenla   dcnliculata — fibrous  bands   continuous    with 
pia.  attached  on  cither  side  of  cord  and  externally  to  dura — not  piercing 
arachn<»id  but  its  <lcnticulations  receiving  tubular  sheaths  from  it — extending 
from  foramen  magnum  above  and  continuous  with  filum  terminate  Ijelow, 
Linea  splendens— a  linear  thickening  on  anterior  surface  of  cord,     Filum 
Icrminale — prolongation  of  pia  mairal  covering  of  cord — attached  lo  lower 
end  of  sacrum  or  first  piece  of  coccyx. 


I 


SURFACE  FORM  AND  LANDMARKS  OF  SPINE  AND  SPINAL  CORD. 

The  spinal  cord  exten<ls  from  the  upper  l>order  of  the  atlas  to  the  lower 
part  of  the  body  of  the  first  lumbar  vertebra,  and  is  thence  continued  as  the 
filum  terminale  to  the  lower  end  of  the  sacrum  or  the  first  piece  of  the  coccyx. 
At  birth  the  cord  extends  to  the  third  Hmibar  vertebra. 

The  cemcal  enlargement  of  the  spinal  cord  extends  from  the  third  cervical 
to  the  second  dorsal  vertebra,  and  the  luml>ar  enlargement  from  the  ninth 
to  the  twelfth  dorsal. 

The  anterior  nerve-roots  emerge  from  the  cord  along  the  antero-lateral 
fissure,  and  the  posterior  nerx'e-roots  along  the  j)ostero-la!eral  fissure — and 
unite  near  the  outer  part  of  the  intervertebral  foramina.  The  intrathecal 
nen"e*roots  increase  in  length  as  ihcy  descend. 
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N     s  .      .WAV     aVNSlPERATIONS  IN  OPERATIONS  V?05  T-iE 
N.'lNh  AND  SPINAL  CORD. 

•  -^  ^iM\o!  if  any  h.air  i  c  :  r-i-^.-' 

\-  ><-mi  !iriint'  Tio'turt-.  'U:  '■  r*'.-:    "     -*'.  "* 
.  •         \>^i"«l.int   at   >uri!r"r/'   :«:  ir.     -.:r."i'    "■' 

;     .....,»  J....      !v^v«!iri'.i  i-i  a|»l  l<>  lie  >:><r.^:.:^T  ,'\r:    :-"- 
1-  ■-  '>o>i  oinlrnllo"!  in  the  i -V.    ■  .zz  •.'..;'■ 
w   o-'*    '^ul  Ii;.;aliirini:.  the  larger  ^c^^c^.■'  *, 
■i     »".i'li-i    M'>iX*U,  -  1.31    runir-iUi"-.:   *he   Zt''^'"\ 
■  -    \-    •■■.*   i<<»t   >alino  si»lutii.n.  -.4     liv  'A^r'^"." 
'V  \v:H!'iaI  Uirrows.  lcmj»i»rarily  TM.kivz 
,  .  \.  !-',.xini;  anil  vli-arinii  the  >ec"n<i  >iiii-.  f  *'* 

•  • ;  '.'  »ho  iirsl.  ami  ."io  fdrth.  t 
^i  '.  -s  X  .;  vo  Si»tt  Parts  and  Clearing  the  Vertel^  ^* 
'■'.  ^•^                           ..■■••  N\hrvh  !  ho  lamina*  lie  and  the  clo-^' atla   "*"'.. 

•   »  -^-v.v'-  ti»  the  spine*,  lamina*,  and  Iran-M^    ' 
«;.■•»••. I !".\.  al  the  tirsl  atlempi.  a  dirt'iculi  nuT    *^' 
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weaki-zilr-Z  ihe  ir.c:^.  r.  Ir  T-ir_riI  : :   f:--«:»:*ie  liii  ibe  iadividual  woald  be 
berer    5  if  -Jte^  :jjri-^  ^rrt  ;  rt^t^r: -i.     In  in  «>s«ic^ii5aic  Resccdan  of 
li>e  ^iir>t  v*  Ll-^'jis  i_~-t  ir^.«c-ir'"    r_-n»^i  ":^:k  ire  5ui!i<*:pienth-  rrplacxd 
a:  :ht  en-:    f  -jj*    ctrriti'C-  :n-j^  je^i.  --r  :V  s:ine  rncifcilh-  intact,     lillieic 
f-ra-iii'je.  :--trr:  rt.  i.-     -----_.-_    rr^:'J  -    ::  ih*  fc-irie   is   preferable, 

I'.'  i  lini-r-:*   ~; — i.--:  ':;   — -ri"-     :  !•  ;  t"  f  ?>i~.  ir.'i  rrji  the  valuable  aid 
!     ::-   1   :  — ilirn=Kr--i:  -.jr^-r:   :      yi-nr:  .  'Jx  ^tviizical  difficulties  df 


ISSTRIJJSESTS  USED  IS  OPERATl^fG  UPOS  THE  SEISE  AND  SPINAL 

CORD. 

S:  ::  -ilrr:-  ir  :  -;_-:.;  r  ^  ir-i  .:r:  e>.  li^r^re.  sor^nsr  retractors  of 
var.  .«  -^.-Zrr-  _' :  :v:""r  :  rr_  "  r-:  -:^"^:  :  r».^f»>:  soissors.  curved 
ar. :  -:r^.j'.-..  '  !-r:  _- .  >._-  .  r'--.  r  -.t  :  rr.e  i-.-r  leverin;s  soft  parts 
IT>  rr.  rr-rr^.  jr  •  r-  -i-c.-.  :  '.:-.'■.  -  .-  -.-.ere  r-ece<>ar\-  to  complete 
i-<- /:   r.>r_-^^r.     ::----    .  -r     r    -:  ;  ^r:  >:eal  elevaicns;  raspjaton-; 

\>   ..'.-   --        -r-   ;'>..---:.:•      :      -  -  r   ~_k:r.^  the  section    of  bone); 

'xij!:.        li"    -7.  .    ':■--   ~-    •■  -J  :.;^r-;  r- r.-ztur  Urcepsi  special 

•  rr      .:-     _•   :   r       -     -_   -    _-    :.    --  .      -     :'   r-.  y  >.   ■■  t  Keen'sv;    lion-jaw 
i:  _'  :  r  .-.      .- •      -r    _    ■-  -     :   -    - -.  rr.^V.ci:  trephine;  prcbe; 


".y-: 


tnexi  i.»rceps;  needle- 
.r-  c  .  i«  r  membranes,  and 
_"j:  ir.'i  silk  sutures  and 


LAJTDsECTO^n'. 

Description.  - 1,  r.-  •  -  .  -  L  •  •  .  :  r.v.  -iirnines  a  complete  per- 
marr-'  •  r'-".  :'  •   •.-  '.   -^  -     ■     >  :  r     •,--  .  i  'ne  or  more  vertebra* 

— f'.r  -::■•:  :  ..r    ~r     :  •  •.      -;■  :  :    ■■  -  i-   .:  •  .•   .:  .-;.i  t-.ni. 

Preparation  and  Position.- ^v,  ti,(.r..!  ^■-.T'S.kwI  C"n>i<lerations. 

Landmarks.  '!  ■:  ~:  '.:  -  •  -  •  —■  -  .  rrt- ;•  r.iir.i:  with  the  lamina*  to 
h<-  r<r:  ■  k  r-  "•  -^  '.ri:  _'  "  /  :  :  r  j-t,  .:rr  r\>".:  «  f  ihe  spine  the  spinous 
j^p. ,...,,  ,.•,•:..         -:  >-r.  '  !;    •..;•.     :  ;v  .    rrt-;  ■•:;•:  :-;i:  lamina^. 

Incision.  A  rr-  :.:.  •'•:■  i  !:..;-:•:.  i-  r  ;■.':«.  •iircctly  over  the  tips  of 
th«:  -:/::.'  •.-  :  p  • '. -  -  -  •■.■•  ■  -  r.r..r  <  f  '/:c  ::.-  i-i'  n  l-cinir  •  ver  the  center  of  the 
an.-.;  !>'  r.-:  v  ;.;  '.  •.'■.••  ;-<  -trri'-r  v  I!  ■  f  the  -:  i:...!  <  .ir.al  is  to  be  removed,  and 
i:y.U:\  <:]:  'j  :-  t  .r  ;••,'  •.<;  ;:•  'i  l.el'.v.  ir.c  -pc.  :,-.l  1  .n-.ina'  t'»  be  excised  as  may 
\>i-  xn-((--  -ry  r  .  f.:-  -<•  ih'  r'Ui'hly  the  -itc  <  f  ;••  r;e  sorti<'n  (which  will  neces- 
-ifai<-  ;?-  r<-.'<  -.ir.'j  <.r<-  <.r  i'.v<.  -pir;*-  ,;b'.vi-  a:'<i  the  same  number  below  those 
t<;  !.<■  r<rr:"-. •■';.  ':«;.<;i<i*-iit  uji"n  the  re'ji*  r.  <  i  th.e  spine).     (See  Fig.  332,  A.) 

Operation,  'i.  'V\i<-  in.  i~i<.!i  i-  ..:rrie<i  (iirecily  over  the  apices  of  the 
spiri'/i]-;  [.r',«'— e-,  :!ir'.',;'jli  -kin  nrai  f;!-(:a— and  then  passes  boldly  down 
ai'-ii;:  "ii«-  -idf  '.f  tin-  -pinmj-  pnie.--*.-  for  the  entire  length  of  the  wound, 
U\\<;[</\\\'S  the  lannii  a-pctt  '>t  the  -pine-  a-  cloely  as  possible.  This  incision 
i~.  prefer.-iidv  ni;iHe  \vii}i  a  fair!)-  htrL^e.  -tout  knife  having  a  somewhat  rounded 
point  th<-  <ut  l>eing  made  tou.ird  tlie  apex  of  the  acute  angle  formed  by  the 
rrni  <  le-  au'l  apoiieuro'^(v>,  alta(  hefi  to  the  --{jinous  processes.  (See  General 
Siirt'ir.il  Crin-ifh-rations.)  (2)  ( "orij-ifjerable  bleeding  will  occur  in  this  long 
and  deep  wrMWi'l     and  i^  to  be  deah  with  as  deseril»ed  under  General  Suigical 
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ISonsiderations — as  is  also  the  hemorrhage  which  occurs  while  exposing  the 
imiiue.  (3)  The  entire  spinal  furrow  on  each  side  of  the  spines  is  to  be 
Oir  cleared.     These  furrows  are  bounded  by  the  spinous  processes,  laminae, 


Fijf.  332.— Rf.«;ion  of  thk  Spinai,  Coh-mn  and  foRo  :  — A.  Position  for  incision  in  laminectomy 
'  fourth,  fifth,  and  sixth  cervical  vertebrie  ;  B,  P«)siti<»n  for  incision  in  Hartley's  preliminary  excision 
a  spinous  process  (of  sixth  dorsal  vertebra)  prccetiinK  osteoplastic  resection  ;  C,  Position  of  inci- 
im  in  an  osteoplastic  resection  of  seventh,  eij^hth.  and  ninth  dorsal  vertebrar ;  D,  Lumbar  puncture 
rtwc«n  the  fourth  and  tifth  lumbar  laminae,  for  spinal  anesthesia. 


nd  bases  of  the  transverse  processes.  They  should  be  thoroughly  cleared 
f  muscular  and  aponeurotic  attachments  and  all  hemorrhage  controlled 
efore  the  section  of  bone  is  attempted.  They  are  most  readily  cleared  by 
ang  a  chisel,  or  osteotome,  against  the  spinous  processes  as  a  fulcrum,  and 
•vering  off  all  soft  attachments  from  the  base  of  the  spinous  processes  and 


?;2 


jPERATT  .N:i    .?  N  TllE  r^PINE  AND  SPCN'AL  CORIX 


Un-.ir.j?  :-.viri  :r.e  :rir^ver^  ir.ii  ir.-«:.i^  pp:cc=r=es.  Fibers  which  hane 
cs«ar.e;:  r-rrrj  •. il  ■*;:.-.  :h:-^i  r  ste-  t  me  :.tu^  useii-  mav  be  removed  wirii 
the  rjL-L..i'.  .r:.  W  her.  r.e  -ii:e  r.jL-  'err.  -jntireiy  prepared,  it  siiould  be  irralj 
pa.\<t;ti  v:-'-  ij  i.!r.  :^-:'.e  the  pi* -ite  -i-te  :>  -iiniiliiriv  preparecL  The  side 
Li.-t  rrepir-r:  !-  :r.er.  i-  kc:  — i-.'i  :.-.e  ~r~z  -i-ie  L-  r..  w  ready  for  the  divisiun 
'  f  "■•  r.e.      ^re  F!j.  4    Nrrr.-  ■■t  :he  pj.  xir.ir  jrni  drmlv  retract  the 

^.i".  z.J.r..:  i  v^y  :r  rr.  :-c  rri-c-.  :."  .:.7  :r«r/.  e:q:«  =irji  ihe  spinal  furrow  of  that 


•--  r    .r.-r:.-T7  ^«::h  the 
:  r-   ■   •  c  :he  -itrpch  of 

^-  V  r     .^ir^t-r.ti  sub- 
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For  indications  for  opening  the  spinal  membranes,  see  General  Surgical 
Considerations.  If  it  be  decided  to  open  the  membranes,  seize  the  dura  by 
means  of  two  pairs  of  toothed  forceps,  one  held  by  the  assistant  and  the 
other  by  the  surgeon.  While  the  membranes  are  thus  steadied  and  drawn 
away  from  the  cord,  a  median  vertical  incision  is  made  in  the  posterior  aspect, 
for  as  long  a  distance  as  considered  necessar)',  passing  between  the  grips  of 
the  two  forceps.  Having  opened  the  subdural  space,  and  then  the  sub- 
arachnoidean  space  (from  which  the  cerebrospinal  fluid  will  escape),  these 
areas  are  carefully  examined  by  means  of  a  bent  probe — for  tumors,  hemor- 
rhage, adhesions,  spiculae  of  bone,  foreign  bodies,  bony  irregularities,  diseased 
products,  etc.  If  the  spinal  nerve-roots  have  been  severed,  they  are  sutured 
prior  to  opening  the  membranes.  (9)  Having  finally  thoroughly  examined 
the  surface  of  the  cord,  the  incised  membranes  are  treated  as  indicated  bv 
the  particular  case.  If  infection  be  not  anticipated,  and  where  possible  to 
do  so  (where  that  membrane  has  not  been  destroyed),  the  incised  dura  should 
be  sutured  with  fme  catgut,  carried  upon  a  fine,  fully-cur>'ed  needle.  In 
other  cases  the  dura  should  be  allowed  to  fall  into  place  as  completely  as 
possible,  or  may  be  sutured  in  part,  and  temporar)'  drainage  of  the  intra- 
membranous  region  be  instituted  by  means  of  strands  of  silk,  fine  gut.  or 
silkworm-gut  introduced  within  the  theca,  and  thence  out  of  the  general  wound, 
(10)  In  any  event,  drainage  down  to  the  theca,  through  the  depth  of  the 
wound,  is  instituted  for  a  few  days,  that  a  free  escape  may  be  pro\ided  and 
pressure  upon  the  cord  structures  be  avoided — by  means  of  rubber  tubinfj 
or  gauze.  (11)  The  spinal  muscles  and  aponeuroses  are  quilted  together 
with  chromic  gut,  in  one  or  two  tiers,  (la)  The  skin  is  sutured  with  silkworm- 
gut  or  silk,  except  where  drainage  comes  through.  An  abundant  aseptic 
dressing  covers  the  site. 

Comment. — It  is  well  to  excise  the  spinous  process  of  the  vertebra  above 
the  highest  one  the  lamina;  of  which  are  to  be  removed,  in  order  to  furnish 
freer  access. 

For  the  purpose  of  removing  the  scar  of  the  skin  wound  from  the  lines 
of  the  spines  and  the  deeper  wound,  some  surgeons  use  a  cur\'ed  incision,  its 
upper  and  lower  ends  crossing  the  median  line  and  its  vertical  portion  lying 
parallel  with  and  considerably  to  the  outer  side  of  the  median  line— thus 
raising  a  curved  lateral  flap  of  skin  and  connective  tissue — which  is  retracted 
to  the  opposite  side — and  then  the  muscles  are  incised  and  the  operati>^i^ 
completefl  as  above.  If,  however,  it  be  found  necessar}'  to  expose  additio^i 
spines,  the  incision  becomes  complicated.  Also  for  the  same  reason,  sotne 
surgeons  turn  upward  or  downward  a  skin  and  connective-tissue  flap,  be^**^ 
proceeding  to  bare  the  spines. 

Sometimes  after  exposing  the  part  as  for  ordinarj-  Laminectomy,    * 
lamina*  are  removed  by  an  osteoplastic  operation. 

Keep  the   patient's  head   dependent  while  opening  the   membranes, 
allow  the  cerel)ros})inal  lluid  to  collect  in  the  skull. 


OSTEOPLASTIC  RESECTION  OF  THE  SPINE. 


^ 


Description.— .\  flap  composed  of  skin,  fascia,  muscles,  together  wi 
spinous  processes  and  laminic  (all  parts  composing  the  flap  remaining  adhere^ 
to  each  other  and  in  their  relative  positions),  is  partially  removed  en  mas^ 
and  temporarily  turned  upward  ancl  backward,  to  expose  the  portion  of  ih^ 
cord  or  spine  involved— and  then  dropped  back  into  place  at  the  end  of  tl^ 
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f operation.     Thus  no  part  of  the  spine  is  permanently  sacrificed,   n*ir  its 

sucni;ib  impaired. 

In  those  repons  of  the  spine  where  the  spinous  processes  overlap  it  is 
[impossible  satisfactorily  to  turn  this  osteoplastic  flap  upward,  in  the  ordinary 

method  of  doing  the  operation,  owing  to  the  interlockin*;  of  the  two  adjacent 
I  spines — and  it  is  not  easy  to  do  so  even  where  the  spines  do  not  actually 

o%Terlap.     To  avoid  this  diflScully.  Hartley  begins  the  ojieration  by  excising, 

by  a  separate  incision,  the  spinous  process  ju.st  above  the  highest  one  which 
I  is  to  form  part  of  the  osteoplastic  riaii. 

For  comparison  between  Laminectomy  and  Osteo[>lastic  Resecti<in  of  ihe 
,  Spine,  sec  General  Surgical  Considerations.     A  special  indication  for  thus 


Fi(.  j34.'-HARTLev's  Method  or  Pkeliminaniuy  Excising  thb  Spinous  Prockss  Immkdi- 

iTKt-V   AMOVK    THK    LaMIN^B  TO   BH  TSMfOftARiLV    TtRNKU   BaCK    IN   OSTEOPUASTIC    RESECTION  OK 

IK  Spinal  Cou-mn. 


preserving  the  spines  and  laminie  is  in  Pott's  disease,  where  the  bodies  of 
the  diseased  vertebrae  might  be  loo  weak  if  many  lamina  and  spines  were 
removed. 

Preparation — Position— Landmarks.— .\s  in  Laminectomy. 
Incision. — (a)  For  the  preliminary  excision  of  the  adjacent  spinous 
process — a  median  vertical  incision  of  2.5  to  4  cm.  (i  to  ij  inches)  is  made 
directly  over  the  spinous  process  immediately  alwve  the  highest  one  entering 
into  ihc  osteoplastic  flap.  (See  Fig.  ^^^2,  B. )  (b)  For  the  raising  of  the  osteo- 
plastic flafi — a  U  shaped  incision  is  outlined;  its  length  determined  by  the 
number  of  laminae  to  be  removed;  its  convexity  downward,  crossing  just 
the  last  spine  in  the  llap;  its  limbs  parallel  with  the  spinous  processes 
placed  over  the  bases  of  the  transverse  processes  (over  the  articular 
in  the  cervical  region).  (.See  Fig.  332,  C.) 
Operation.— (I)  In  doing  Hartley's  modification  of  the  operation  (which 
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has  for  its  object  the  removal  of  the  spine  of  the  adjacent  vertebra  abo\Te, 
thereby  making  the  turning  back  of  the  osteoplastic  flap  in  all  regions  of  the 
column  an  easier  undertaking),  the  median  vertical  incision  over  this  spine 


I'iij.  .v^^  — OsiKoi'LASTic  Rkpkction  OF  THE  Shinai.  CoLi'MN :— A.  Flap  of  musclf*.  '..im   ^^ 
sj>iii'>ii>  i>Mi<  tsscs,  aiuJ  lii;aniotila  siibllav.i  turned  back  ;  It,  Spinal  canal  exjn>M.'iI,  sho>»inK  ihi  ir  "^ 
bi.mo  iiii  isol  .iiid  ittravtcd,  ttiKCther  with  the  nerves  and  their  course  lo  the  spinal  tV»amitia. 


i^  (lefpt'iicd  until  its  ajx'x  is  reached,  and  is  then  carried  along  each  side  "^ 
the   spine  lo  it^  l)ase.     (2)  The  detached  soft  parts  are  retracted  laiera^^ 
and    the    spindiis   process   bitten    olT   close   to    its    base   with    bone-cuti#^ 
j>liers,  or.  l-eiter.  witli   (iifzli   saw.     (.See  Fig.   334.)     (3)  If  this  wound 
at   once   closed   (wliich   is  generally  best),   the   muscles  are  approxima^^ 
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jihree  buried  chromic  ^ut  sutures,  and  the  superficial  wound 
difficulty  occurs  in  luminj;  back  the  flap,  or  in  replacing 
at  the  end  of  the  operation,  ihis  wound  may  be  reopened,  if  it  have 
jiecn  closed,  and  the  manipulation  aided  in-  a  linger  introduced  through 
||  down  to  the  bony  structure^-.)  All  is  now  ready  for  the  operation 
proper.  (4)  The  incision  for  the  U  shaped  flap  passes  directly  to  the  bone, 
the  knife  being  directed  oblitjuely  so  as  to  pass  down  along  the  median  surface 
tkf  the  posterior  asf>ect  of  the  transverse  processes  and  come  uf>on  the  laminne 
kt  the  inner  marj^in  of  the  articular  processes  (directly  down  to  the  junction 
bf  the  laminre  and  articular  processes  in  the  cervical  region).  This  cut  passes 
boldly  to  the  bottom  of  the  spinal  furrows  along  its  vertical  limbs,  but  the 
^>wer  curved  portion  is  made  with  special  care  where  it  passes  between  two 
Contiguous  spinous  processes,  cutting  the  su[traspinous  and  interspinous 
ligaments  and  guarding  against  entering,  at  this  stage,  the  s[>inal  canal. 
l(See  Fig.  335.)  (5)  Hemorrhage  is  now  controlled  as  in  Laminectomy. 
(See  General  Surgical  Considerations.)  (6)  The  S4jft  parts  are  well  retracted 
,j(b<ilh  toward  the  apices  of  the  transverse  processes  and  toward  the  spines) 
nrithout  detaching  soft  parts  from  bones,  thus  exposing  a  deep  furrow  upon 
©ne  side  of  the  spine,  the  bottom  of  which  is  formed  by  the  laminie.  (7) 
Having  again  strapped  all  bleeding  and  thorouglily  exposed  the  lamina*,  the 

feTinstcum  of  the  lamina:  is  cut  through  in  a  vertical  line  down  their  center 
/  means  of  a  stout  knife,  and  the  periosteum  turned  away  with  a  periosteal 
iclev:itr>r  upon  each  side  of  this  incision  just  sufTuienlly  to  f«>rm  a  bared  path 
tfor  the  saw.  (While  this  baring  of  the  lamina*  by  turning  back  the  i^rios- 
tcum  from  the  saw-groove  is  not  always  done,  it  is  l)eller  to  do  so.)  (8)  This 
adde  i-s  now  tirmly  packed  with  gauze  and  the  op[>osite  spinal  groove  similarly 
[prepared,  before  either  is  sawed.  (9)  The  iaminjc  are  now  divided  in  a 
vertical  line  just  within  the  articular  processes,  by  means  of  Doyen's  saw, 
in  exactly  the  same  manner  as  in  Laminectomy  (see  4,  under  t>peration, 
page  532).  (lO)  The  ligamenla  subtlava  connecting  the  lower  liorder  of 
the  lowest  pair  of  lamina*  to  be  removed  with  the  upjier  border  of  the  pair 
just  below,  is  now  carefully  divided  with  knife  or  curved  scissors,  (il)  By 
means  of  an  osteotome  used  as  an  elevator  the  entire  *)Sleop]aslic  flap  is  now 
carefully  elevated  and  turned  upward  upon  the  Ugumenta  subflava  at  the 
upper  limit  of  the  section,  as  a  hinge.  (I2)  The  cord  is  thus  amply  exposed 
— ."uul  the  steps  of  the  operation  which  concern  the  cord  and  its  membranes 
arc  identical  with  those  in  Laminectomy.  (13)  \l  the  end  of  the  ojjeration 
all  bony  projections,  both  upon  the  spinal  column  and  upon  the  lamioiu  in 
the  flap,  which  are  apt  to  interfere  xvith  exact  apposition,  are  removed  with 
the  saw  while  grasj>ed  with  hone-forceps,  or  by  rongeur  forceps.  (14)  The 
ilum  having  been  sutured  fif  op>ened  and  its  closure  not  0)ntraindicated) 
-Tnd  all  hemorrhage  controlled,  the  large  osteoplastic  flap  is  allowed  to  fall 
k  into  place  and  is  adjusted  so  as  to  accurately  fit.  (IS)  If  necessary  to 
porarily  drain  the  spinal  canal  this  should  be  done  by  a  few  strands  of 
silk,  catgut,  or  silkworm  gut  conducted  inti)  the  wound,  a  small  portion  of  the 
lower  laminie  being  bitten  away.  To  provide  Uw  drainage  of  the  wtmnd  of 
the  soft  pans,  drainage  tubing  or  gauze  may  be  placed  ilown  to  its  l>*>ltom 
and  come  out  between  sutures  which  have  been  placed  but  not  tied.  (i<i) 
The  muscles  should  Ik*  quilted  in  one  or  two  tiers  with  chromic  gut.  The 
skin  w(»und  is  closed,  except  where  the  drainage  comes  through.  A  volumin- 
ous ,^scf>tic  dressing  is  applied. 


i^A 


538  OPERATIONS  UPON  THE  SPINE  AND  SPINAL  CORD. 


SUBARACHNOID  PUNCTURE  FOR  SPINAL  ANESTHESIA. 

Description. — The  injection  into  the  subarachnoid  space  of  the  spinal 
cord  of  an  anesthetic  solution  for  the  purpose  of  producing  regional  surgical 
anesthesia,  or  analgesia. 

Injections  for  this  purpose  have  been  made  into  various  portions  of  the 
entire  cerebrospinal  tract — but  the  operation  as  practised  for  surgical  pur- 
poses is  practically  limited  to  the  lumbar  region  of  the  spine.  As  the  cord 
ends  at  the  lower  border  of  the  first  lumbar  vertebra,  any  inter>ertebral 
space  below  that  may  be  used,  namely,  between  the  second  and  third— 
between  the  third  and  fourth — between  the  fourth  and  fifth — or  between  the 
fifth  lumbar  and  sacrum.  The  space  usually  chosen  is  that  between  the 
fourth  and  fifth  lumbar  vertebrae — next,  the  lumbo-sacral  space,  or  the  space 
between  the  third  and  fourth  lumbar. 

Various  anesthetic  solutions  have  been  used — chiefly  cocain  or  eucain  B, 
used  alone  or  combined  with  morphin.  The  cocain-morphin-saline  solution 
of  Matas  (from  whose  writings  the  accompanying  description  is  largely  taken) 
consists  of  cocain  hydrochlorate  gr.  \,  morphin  hydrochlorate  gr.  :^,  sodium 
chlorid  gr.  4,  dissolved  in  20  minims  of  water,  the  water  first  sterilized  and 
the  mi.xture  subsequently  resterilized  by  the  fractional  method,  and  injected 
warm  by  means  of  a  special  syringe. 

Preparation. — Thorough  sterilization  of  the  field  of  operation. 

Position. — Where  possible,  the  patient  sits  upright  upon  the  edge  of  the 
table,  with  feet  upon  a  chair,  and  leaning  forward,  supporting  himself  by 
hands  upon  knees,  so  as  to  round  out  the  back  convexly  and  increase  the 
transverse  width  of  the  inter\'ertebral  spaces  by  1.5  cm.  (f  inch) — and  also  to 
cause  the  cerebrospinal  fluid  to  gravitate.  Where  the  patient  cannot  sit  up, 
he  may  lie  \i\Km  his  side  in  Sims's  position  with  back  similarly  arched. 

Landmarks. — The  spinous  processes  of  the  fourth   and   fifth  lumbar 
vertebra*  should  Ix;  identified,  which  is  not  always  easy  in  thickly  covered 
baeks.     A  straight  line  drawn  transversely  between  the  highest  points  of  t^^ 
iliac  crests  posteriorly,  while  the  patient  is  as  erect  as  possible,  will  cross  ^^ 
tip  of  the  spinims  prcKess  of  the  fourth  lumbar  vertebra.     The  point  of  inj^' 
tion  lies  just  below  and  slightly  to  the  outer  side  of  the  junction  of  this  "^ 
with  the  tip  of  the  spinous  process  of  the  fourth  lumbar  vertebra.     ^^^ 
spiniuis  j^n>cesses  may  be  also  iilentified  by  counting  downward  from    ^ 
sevet\th  cervical  spine  {ihe  vertebra  prominens).     (See  Fig.  332,  D.) 

Operation. —(i^   The  skin  having  been  thoroughly  prepared — the      ^^ 
mediate  area   innlirattHl  with  a   few  drops  of  Schleich's  cocain  solutic^^^ 
the  hack  rouiuit\i  out  by  the  patient's  leaning  forward — the  tip  of  the  spii"^  *^^^ 
process  oi  tl\e  fourth  lumbar  vertebra  is  marked  by  the  left  index-fin^ 
The  needle  of  an  eniiny  syringe  (preferably  a  special  S)Tinge  and  one  n* '^ 
withvHit  screw  attachment  for  the  junction  with  the  needle)  is  entered  ^'  . 
poiru  al'o;:t  \  cm.  ,  nearly  \  inch^  to  the  right  and  just  below  the  tip  of  ^ 
spinvHi<  pr»Hess     anii  is  made  to  penetrate  slowly  in  a  direction  forw^*'  ' 
inward  ^ivn\ar»l  the  nuHlian  linc\  and  slightly  upward  into  the  interspin^^ 
>pace  UiwiH n  ihe  lo'irth  and  fifth  lumbar  \-ertebne,  recognizing,  if  possit^ 
the   enirar.ce  v^t    ihe   luvvlle   into   the  sul>arachnoid   space  by  the  lesse^^ 
tv^\<ia:wc  a>  tr.e  nlH^ile  passt^s  thn^ugh  a  tense  structure  into  a  freer  cav^ 
T'le  vM<ta:ue  liras  :vnetrati\i  is  ijenerally  between  6.5  and  7.5  cm.  (ab^^ 
2)  to  ;  iT.c!u»\     ■.2''  rhe  pistv>n  of  the  s}Tinge  is  now  drawn  and,  if  the  neer*^ 
U'  in  the  subarachnoid  space,  the  clear  cerebrospinal  fluid  will  appear       ^ 
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ttceflle  be  of  fair  size  and  not  occluded).  As  soon  as  a  few  drops  have 
bwed.  the  cylinder  of  the  syringe  is  detached  from  the  needle  (which  is  left 
i  situ),  with  the  least  possible  loss  of  cerebrospinal  fluid— and  the  cylinder 
I  the  svringe,  now  charged  with  ihe  anesthetic  solution,  is  reattached  tu  the 
leedle  and  the  fluid  carefully  injected.  The  needle  is  alknvetJ  lo  remain  in 
pu  a  few  moments  and  is  then  withdrawn — anti  the  neetlle  wt>und  sealed 
rilh  sterilized  cotton  and  flexible  collodion.  Anesthesia  should  follow  in 
pom  ten  to  fifteen  minutes. 

Comment. — Where  the  space  originally  sought  cannot  be  found,  or 
^tisfaclorily  entered,  resort  to  any  available  interlumbar  space  lieiow  that 
^tween  the  first  and  second.  Sometimes  an  incision,  under  local  anesthesia, 
i&s  been  made  down  to  the  ligamenta  subtlava.  A  Laminectomy  has  some- 
itnes  been  first  performed.  But  these  steps  are  unnecessary  in  the  vast 
liajority  of  cases. 


SPINAL    PUNCTURE  FOR    DRAINAGE    OF    THE    SUBARACHNOID 

SPACE* 

]  Description. — Excess  of  cerebrospinal  lluid  is  sometimes  rcmove<l  for 
lie  relief  of  pressure  in  the  cerebrospinal  tract.  This  may  be  ilone  through 
fcny  of  the  interspinous  spaces — but  is  usually  done  in  the  lumbar  region,  in 
pe  same  space  and  in  the  same  general  manner  as  Subarachnoid  Puncture 
pr  Spinal  Ane.sthesia,  For  the  same  pur|>(>se  the  occipital  bone  has  been 
irephined  and  the  basal  subarachnoid  space  beneath  the  cerebellum  entered 
|sid  drained — see  Incision  of  the  Cerel>ellar  Subarachnoid  Space  for  Drainage, 
bage  496.  Drainage  of  the  cerebrospinal  fluid  is  chiefly  indicated  in  Menin- 
ptis  and  Hydrocephalus. 

I  Preparation— Position — Landmarks.— .As  in  Subarachnoid  Puncture 
br  Spinal  Anesthesia. 

t     Operation. — The  steps  of  the  oiieration  are,  in  all  practical  respects,  the 
iBRie  as  in  the  jireceding  one.     The  cerebrospinal  Ilui<l  may  be  withdrawn 
l^'  trocar  and  cannula — or,  better,  by  aspirator)'  syringe — preceded  by  in- 
Itration  anesthesia. 


KTION  FOR  THE  REMOVAL  OF  TUMORS  OF  THE  SPINAL  CORD. 

I  Description. — ^ Tumors  of  the  spinal  cord  are  exposed  by  Laminectomy 
br  Oste«ipIastic  Syunal  Resection,  After  e.-^posure,  ihetr  rem«ival  is  conducted 
llong  the  same  general  lines  as  is  the  removal  of  Cerebral  and  Cerebellar 
Tumors  (q.i\).  Extradural  tumors  and  those  of  the  meninges  are  those 
:  favorable  f«>r  removal.  Intra  meningeal  tumors  involving  the  structures 
cord  in  part  only  are  removed,  after  opening  the  membranes,  by  careful 
Kcislon  of  the  tumor  from  the  neighboring  cord  structures.  Intrameningeal 
lore  involving  and  completely  infiltrating  the  cord  are  inoperable.  Tem- 
arary  intrameningeal  drainage,  as  well  as  drainage  of  the  main  wound,  are 
iteti,  ius  a  rule,  after  the  removal  of  a  tumor. 


^ITRASPINAL  PARTIAL  NEURECTOMY  OF  THE  POSTERIOR  NERVE- 
ROOTS, 

Description. — In  cases  of  inveterate  neuralgia  sections  of  the  posterior 
vc-roots,   representing   the   nerve^i  involved,   have   been   removed,   after 
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opening  the  spinal  membranes.  In  the  cases  operated  upon  the  results  have 
not  been  altogether  satisfactory.  If,  as  in  one  of  Abbe's  cases,  the  limb  has 
been  amputated  and  spasms  still  continue  in  the  stump,  as  well  as  the  mani- 
festation of  pain,  the  motor  roots  may  also  be  cut  (neurotomy),  besides  the 
partial  excision  (neurectomy)  of  the  posterior  roots.  In  addition  to  the 
excision,  Keen  has  suggested  the  breaking  up  of  the  ganglia  upon  the  posterior 
nerve-roots,  for  fear  of  reestablishment  of  connection.  The  technique  of  the 
operation  is  simply  that  of  a  Laminectomy  or,  preferably,  an  Osteoplastic 
Spinal  Resection,  as  far  as  the  exposure  of  the  membranes  and  cord  art 
concerned.  Care  is  exercised  in  choosing  the  site  of  the  exfx)sure,  that  the 
roots  of  the  nerves  involved  may  be  accurately  located.  After  the  anal  is 
exposed  the  membranes  are  opened  as  described  under  Laminectomy— the 
particular  nenes  are  recognized — and  as  much  of  the  posterior  roots  as  can 
be  resected  within  the  dura  is  excised — and  the  membranes  and  the  wound 
dealt  with  as  in  Laminectomy  or  Osteoplastic  Spinal  Resection. 


NOTE. 

For  operations  upon  Bones,  Muscles,  Joints,  Ligaments,  Arteries,  Veins, 
and  Nerves  of  the  Spinal  Region,  see  General  Surger>'. 


fAPTER    in. 

OPERATIONS  UPON  THE  NECK, 

I.  THE  LARYNX. 

SURGICAL  ANATOMY  OF  THE  NECK. 

For  Surgical  Anatomy  nf  the  antero-latcral  region  f>f  the  Neck,  see  under 
"Lymph.itir  Olamls  and  Vessels."  page  13-,  For  Surgical  Analomy  of  the 
posterior  region  of  the  Xcckt  see  under  "Spine  and  Spinal  Cord,"  page  52O. 

SURGICAL  ANATOMY  OF  THE  LARYNX. 

Situation. — Lies  in  upper  forepart  of  median  aspect  of  neck — below 
tongue  and  hyoid  bone — in  front  ui  pharynx — ^and  between  large  vessels  of 
neck. 

Relations.— Anteriorly^  skin  and  cervical  fascia; — Posteriorly,  se|ia- 
rated  from  fourth,  fifth,  and  sixth  cervical  vertebra;  and  f)revertebral  muscles 
by  laryngeal  portion  of  pharynx; — Laterally,  sternohyoid;  sternothyroid; 
thyrohyoid;  superior  end  oi  lateral  lolie  of  thyroitl;  portion  of  inferior  con- 
itrictor;  -Superiorly,  opens  into  phannx;— Inferiorly,  o])ens  into  trachea. 

Arteries. — Superior  laryngeal  branch  *>i  su|X'rior  thyroid;  inferior  larNTi- 
Real  branch  of  inferior  thyroid;  dorsahs  Unguie  of  lingual. 

Veins. — Empty  into  superior,  middle,  and  inferior  thyroid  veins. 

Lymphatics. — Drain  into  carotid  glands  and  into  glands  in  front  of 
cricothyroid  membrane,  or  into  inferior  laryngeal  glands. 

Nerves.  -From  superior  laryngeal  and  recurrent  lar}'ngeal  branches  «if 
the  pneumogastric,  and  from  the  sympathetic. 

SURFACE  LANDMARKS  AND  GENERAL  SURGICAL  CONSIDERATIONS. 

The  contour  of  the  thyroid  and  cricoid  cartilages,  with  the  intervening 
cricothyr«>id  membrane,  can  generally  lie  outlined  in  the  average  neck — with 
ihc  thyrohyoid  membrane  extending  u[>waril  fn>m  the  upper  border  of  the 
thyroid  cartilages,  an<l  ihe  rings  of  the  trachea  extending  downward  from  the 
cricoid  cartilage.  The  height  of  the  cricothyroid  space  is  about  i  cm. 
(nearly  i  inch)  in  the  average  adult. 

The  internal  (sensory)  branch  of  the  superior  laryngeal  nerve  pierces  the 
thyrohyoid  membrane  above  the  superior  laryngeal  artery.  The  external 
branch  (principally  motor)  »)f  the  superior  larA-ngeal  is  distributed  to  the 
cricoth\Toid  muscle  and  to  the  mucous  membrane.  The  inferior  or  recurrent 
lar)'ngeal  (motor)  runs  up  in  the  grooAe  between  the  trachea  an«1  esophagus. 
and  reaches  the  larynx  below  the  inferior  constrictor  and  just  behind  the 
cricoth\Tnid  articulation,  where  it  divides  into  anterior  and  posterior  branches. 

The  cricothyroid  artery  (brunch  of  superior  thyroid)  crosses  transversely 
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over  the  upper  part  of  the  cricothyroid  membrane,  and  is  the  chief  arteiy 
complicating  laryngotomy. 

Small  venous  trunks  cross  the  laryngeal  region  irregularly,  chiefly  empning 
into  the  superior  thyroid  vein. 


INSTRUMENTS. 

Scalpels;  scissors,  sharp  and  blunt,  curved  and  straight;  forceps;  dis- 
secting, toothed,  and   artery-clamp;   tenacula;   wound   hooks;  lar}'ngotomy 


v„*^ 


I' iu  .v;ti.—  !'<isi  HON  UK  Incisions  for  Opkninc.  thk  Larynco-trachf.ai.  Tkact  :— A,  Sui>^^ 
tlivioiil  lai\ii,ii'>t<)my  isiibh\uul  pliar\ iinotom\ )  ;  B,  Thyrotomy  ;  C,  Laryiigolomy  ;  I>,  Hi^h  tiai^" 
otoriiv  :   K,  low  u;u  hcouimy.     The  con  trspuiidin^  skin  incisions  arc  longer  than  iIk- inci>iun>  it   '^ 

l\w  l.u\ii>;i)-tr;n.lu;il  liacl. 


tul»c>;  tamj><)n  cannuhT;  artificial  larynx;  laryngeal  forceps;  artificial  feath* 
for  clcansini;  tube;    fjjroovecl  director;  mouth-gag;  tongue  forceps;  tongi- 
depressor;  wountl  retractors;  dilator  for  lar>*ngeal  wound;  larv'ngeal  aspiraio 
spatul;e;  needles,  curved  and  straight;  needle-holder;  sutures  and  ligature 
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silk  and  gut;  traction-ligatures;  O'Dwyer's  intubation  set;  shield  for  mouth 
and  eyes  of  operator;  tracheotomy  tubes. 


LARYNGOTOMY. 

Description. — Laryngotomy,  or  Infrathyroid  Laryngotomy,  consists  in 
the  opening  of  the  larynx  through  the  cricothyroid  membrane.  The  super- 
ficial incision  is  made  in  the  median  line  of  the  neck,  and  the  opening  into  the 
larynx  is  made  transversely  through  the  cricothyroid  membrane,  followed 
by  the  introduction  of  a  special  laryngotomy  tube  flattened  from  above  down- 
ward so  as  to  present  an  oval  opening. 

Preparation. — The  neck  is  shaved,  if  covered  by  hair. 


Fi«.  vc  — 1-AKN  N(.oroMY  :— A.  Sternohyoid  iniisck- ;  B,  Stcriioiliyioid  imis>  If  ;  C.  Tin  roliyoiil 
musrk- ;  1).  fi  i<  <)tliyr(»i<l  imisi.  lu  ;  I",  Tin  rt^>i(l  i  :ittil;ii;c  ;  1'.  Ci  i<  oi<l  larlilaj^c  ;  (i,  d  icotlu  roid  artvr\  ; 
H,  Dtiulili-  ttiiaciiluui  slt-a'ls  im^  tli\  roid  cartila^t.- ;  I.  Sharp-iioiiilfil  kiiilo  co!i)|ikliii)<  incision  of  ci'ico- 
tturoid  iTKinlitanc- ;  J,   rooilicd  toiceps  cvcrtitiy  lip  ot  lar>ngcal  incision. 

Position. — Patient  suj)inc,  shoulders  su|)p<)rted  and  head  thrown  back, 
so  as  to  round  out  and  tense  the  laryngeal  region. 

Landmarks. — Thyroid  and  cricoid  cartilages  and  cricothyroid  space. 

Incision. — A  vertical  incision  is  made  exactly  in  the  median  line,  from 
3  to  4  cm.  (about  1}  to  i^  inches)  long — beginning  over  the  lower  part  of 
the  thyroid  cartilage,  j)as.sing  over  the  cricothyroid  membrane,  and  ending 
at  the  lower  border  or  just  below  the  cricoid  cartilage — while  the  larynx  is 
steadied  in  the  middle  line  between  the  left  thumb  and  forefinger.  (See 
Fig.  336,  C.) 

Operation. — (i)  Incise  the  skin,  superficial  fascia,  platysma,  and  cervical 
fascia — dividing  between  ligatures  any  veins  encountered.  (2)  Recognize  the 
interval  between  the  sternothyroid  and  cricothyroid  muscles  and  open  up 
this  interval  by  blunt  dissection,  thus  exposing  the  cricothyroid  membrane 
(see  Fig.  337).     Retract  the  tissues  laterally.     Divide  the  cricothyroid  artery 
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between  two  ligatures,  fjj  Steady  the  lan-nx  by  means  of  left  thumb  and 
forefinger  and  incise  the  cricoth\Ti>id  membrane  laterally,  carefully  stabbing, 
with  a  narrow,  sharp  knife,  into  the  h:men  at  one  side  and  incising  trans- 
versely just  alx)ve  the  cricoid  canilage  in  the  act  of  u-ithdra^*-ing  the  knife. 
(4)  Seize  and  evert  one  lip  of  the  lar^nseal  wv)und  \nth  toothed  forceps,  and, 
parting  the  lips  of  the  wound  by  a  special  ijr)nsreal  dibtor.  insert  the  oval 
larA'ngeal  tulje  into  the  lar)nx.  s*»  that  its  irreatest  width  corresponds  with 
the  length  <>i  the  wound.  Aiiach  tube  t.-  the  neck  by  means  of  a  hand.  (5) 
If  the  >ui>enicial  wound  Ijc  lornr.  its  t-nds  may  l»e  sutured,  leaWng  less  of  an 
area  for  granulation.  i6i  A  drt'>--ini:  sh.-uld  be  applied  between  the  flange 
of  the  iul>e  and  the  r.c*.k. 

Comment.— .^lab  v.dl  int.'  the  lumer.  of  the  larmx  (while  guarding 
against  stabbing  t'>o  f.ir'.  S"  .i^  :■•  .iv  .!-:  pushing  the  mucous  lining  of  the 
lar.nx  ahead  <>f  the  knife  an<i  rL-ally  r.--:  enterinii  the  lumen  at  aU.  Cut 
ven-  near  the  crit<'id  cariila-je.  oi-cci^illy  if  comf»elled  to  operate  hastily — 
as  the  (.rirothyriiid  unery  runs  nearer  the  lower  b.irder  of  the  th\Toid  cartilage. 

Sometimes  the  criothyfid  meml-r.-.r.e  i-  incise*!  vertically,  just  as  the 
Su|jerti<ial  w..ur.d — ;iddiiiun.-l  r.^^-n^.  Ix-ir.ii  'j-iten  by  di\iding  the  cricoid 
cartilaire  in  the  ^^ime  line.     The  .i'—ve  i-.  h.»'.vever.  preferable. 

Larj.T;i:ot"my  .ind  Tr;iche<'t"n-.y  L'-miMre'i;  -Lar}-n<rt>t.-my  is  rapidly  and 
easily  [>erf<irmed  —it  is  the  <t}>en::i-n  where  i:re;it  haste  is  necessary-  and  few 
instrume.-.ts  and  I'mited  .i--i>ta:-.<  e  are  ..:  har.-i.  It  is  inapplicable  under 
thineen  year-  ahe  -!ia<e  beinj  t^-  n.-.rr  a  .  I:  i>  more  dimcult  to  insert  a 
f;ro|H.'r  lar}'nir"t<'my  tul.e  than  a  ira.:".e':.'n-:y  :ul»e.  The  vocal  cords  are 
nearer  and  are  more  .-i:':  i"  be  injure'!  \  "■■  •■ve:.r::'s:  a  larynii-'iomy  tube.  Larvn- 
'j"l"my  i-  n..i  ar.j»li'\:^'le  v.here  ::  fa*-e  nr.>:  be  v.-.«rn  h^r  some  time.  In 
Lar.nL:<.t-.mv  the  t.ric-'t:"Nr.  i-i  ^rterv  r:-.>:  be  av.'i.iei.:  or  tied. 


TITi'ROTO^n'. 
Description. —I ):-.;-:  n  .  f  'l.e  t:.- r  :  :  ^artihtje.  partially  or  completely. 

in  the  me'i:  .n  line,  in  '-r'ier  :  e\'  '■-<•  the  vav::y  .-f  :he  larynx.  Res<->rted  to 
for  the  ren-;'.-.\:l  <.f  f-reijr.  ■•■•::<:--  ..v  :  -^t  v.th-.  \'ocaHzaii«>n  is  apt  to  be 
pernri;:n(-nt!y  in-. ■  Ived.     T":.e     "vr..*.:.  -   ;-  -.erv  -:n-:!..r  t-^  Lar\"ngolomv. 

Preparation.  -.\s  in  L..r;. :  _•  :■  n  \ .  I:.  :■.:'.;  •...  a  preliminary  Trache- 
'•r'>my  :-  'l-w  ;,.refera:'ly  -.vir..!  i.iVv  i^-  j.  :v.;:-.,o  .  .\  prehminary  lar^-ngo- 
•'  rr.y  n;  r/  be-    !■  ne.  but  i-  Ic--  -.;t;-ia,  :..ry.       T ;-.c  tra /nea  should  be  plugged, 

■  r  ;i  t!n;iM.n  ■  annal  i  •>.-:  after  :':e  tra.  i'e- -L'-y. 

Position.      \~  :•.  L  .rynj-:  •nv- . 

Landmarks.— Hy.j'':    '•    r.v.    vwr.'w   \<\    men^lcane.   thyroid    cartilage, 

■  r;     •-.yr.-:-:   rn'-nv-rine  .::■':  .  r:-    i  :' .  ,;r:::,:-o. 

Incision.     A  ••.r:ir..l  ::.:-:.  :-.  :-  n\..:e  i\...:'.'.  :-.  t'^e  median  line,  begin- 

:.:-M-.'  •■,<.  1  ■■■  i:T  K'  r'ier  i-f  :'a-  V.y":<\  S.  j-^  a-.:  en-iinc    ^or  the  cricoid  cartilage 

■•'- :'  y;M:  ::.e  !  ry-x  S(.:\Min  the  left  :h;:n-''  an-:  :.  rthniier  ,-ee  Fig.  336.  B). 

Operation.-  1 1  In.ise  -kip..  su:'er:xi..l  v. -via.  :>:>:!}  sma,  and  cervical 
/..-■;;.:  -«T."..:'.tf-'ir:cr  tile  tern^inal  br.inihes  vf  tiie  SMVerncial  cervical  and 
i:.fr  .r-.:\i!l-ry  r.er:  «>.  t'le  >■  •ninva!^*.  .it  iiv.:  hr.;:'.v".es  •■etween  the  anterior 
i'.::;:  r  \f:r.-.  ,:-.;  ■;. .me  -n^.ll  -ui-erhvial  arterial  an.:  venous  branches,  (a) 
<)]•*:•:.  ■■::.'  ti:e  <  ■■'.ne- tive-ti— ae  inter\al  'vtween.  tiie  -tern. 'thyroid  and  crico- 
thyr'.'^i  m-j~'  le-  )>y  l.lunt  di— eiiinn.  exi-^-inj  t".e  tliyr.v^i  ..irtilase  and  th\-ro- 
hy.!':  iin'i  •  ri<  othyp.jd  mem.branes.  .3  Piviie  the  thvr -i.'.  cartilage  care- 
fully .:n'i  c:-:a(tly  ii;  the  meviian  line,  by  cattin.-.:  from  a:'»>\e  dinvnward  and 
fnmi  V.  ifh'.ui  inward,  with  a  sharp,  fairly  iieavy,  r..unded  knife.     If  the  upfjcr 
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margin  of  the  thyroid  cartilage  can  be  left  uncut,  better  subsequent  adjust- 
ment is  obtained — but  if  necessary,  not  only  the  entire  thyroid  may  be  divided 
but  as  much  of  the  thyrohyoid  and  cricothyroid  membranes  as  indicated. 
This  manner  of  division  is  safer  than  inserting  the  point  of  a  knife  below  the 
thyroid  and  cutting  upward  from  within.  In  calcified  cartilages  a  small  saw 
may  be  necessary.  (4)  The  two  ala?  of  the  thyroid  cartilage  are  now  drawn 
aside  with  small,  blunt  hooks,  exposing  the  interior  of  the  larynx  and  enabling 
the  special  object  of  the  operation  to  be  carried  out.  If  the  alie  cannot  be 
separated  sufficiently  for  the  object  sought,  divide  the  thyrohyoid  or  crico- 
thyroid membranes,  or  both,  transversely  near  their  cartilages,  (5)  Having 
accomplished  the  object  of  the  operation,  the  severed  borders  of  the  thyroid 
are  united  by  chromic  catgut — (and  the  margins  of  membranes  if  cut).  The 
external  wound  is  left  open  in  the  center,  having  been  closed  at  the  ends. 
Temporary  drainage  is  used.  The  tracheotomy  tube  is  retained  for  several 
days. 

COMPLETE  LARYNGECTOMY. 

Description. — Excision  of  the  entire  larynx.  Its  removal  may  or  may 
not  be  followed  by  the  substitution  of  an  artificial  larynx.  Generally  resorted 
to  for  malignant  disease. 

Preparation. — As  for  Laryngotomy.  In  addition,  a  preliminary  low 
tracheotomy  should  be  done  ten  days  or  one  week  in  advance.  Some  form  of 
tampon  cannula  should  be  inserted  into  the  tracheotomy  wound  just  before 
the  major  operation. 

Position. — Patient  supine,  shoulders  elevated,  head  thrown  back,  neck 
prominent  over  a  cushion  or  sand-bag.     Surgeon  to  patient's  right.    Assistant 
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the  same  process  of  separation  is  repeated  upon  the  second  side.  (6)  Sew 
the  thyrohyoid  membrane  and  the  thyrohyoid  ligaments — divide  the  exira- 
lar>'ngeal  attachments  of  the  epiglottis  while  putting  the  parts  on  the  stretch 
(thyro-epiglottic  ligament,  hyo-epiglottic  ligament,  glosso-epiglottic  folds,  and 
ar>'teno-epiglottic  folds).  (7)  Draw  the  larynx  forward  and  complete  the 
division  of  the  connections  of  the  larynx  to  the  pharynx  and  esophagus,  from 
side  to  side  and  from  above  downward,  guarding  the  esophagus  from  injury. 
(8)  If  the  trachea  be  bound  in  situ  by  the  preliminary  tracheotomy,  it  will 
retain  its  position  when  cut — if  not,  it  is  to  be  steadied  by  two  silk  sutures- 
and  then  divided  transversely  between  the  cricoid  cartilage  and  the  first  ring 
of  the  trachea,  from  behind  forward.  (9)  Secure  the  upper  end  of  the  trachea 
to  the  surrounding  integument  by  a  few  interrupted  silk  sutures.  A  deeper 
layer  of  silver  wire  or  silk  sutures  may  be  put  in  to  secure  the  deeper  part  of 
the  trachea  to  the  deeper  surrounding  parts — and  another  layer  uniting  the 
mucous  membrane  of  the  trachea  to  the  skin,  (lo)  Suture  the  transverse 
part  of  the  wound,  packing  the  rest.  The  tampon  cannula  is  to  be  left  in 
situ  for  one  or  two  days,  then  replaced  by  the  ordinary  tracheotomy  tube. 
The  patient  is  fed  through  a  stomach-tube  at  first.  An  artificial  larynx  is  to 
be  inserted  in  from  four  to  six  weeks,  if  one  be  used. 

Comment. — (a)  Some  surgeons  do  the  tracheotomy  only  at  the  time  of 
the  main  operation,  (b)  All  bleeding  vessels  are  ligated  or  clamped  as  en- 
countered, (c)  It  may  be  necessary  to  divide  the  isthmus  of  the  thyroid 
gland  between  ligatures,  (d)  All  enlarged  glands  encountered  are  to  be 
removed,  (e)  Hug  the  cartilages  throughout  the  entire  operation,  (f)  The 
larynx  may  be  detached  from  below  upward,  dividing  transversely  below  the 
cricoid  cartilage,  (g)  If  in  doubt  as  to  the  needs  of  removing  the  entire 
larynx,  split  the  larynx  and  thoroughly  examine,  (h)  The  epiglottis  is  best 
removed — some  leave  it — it  may  interfere  with  the  artificial  larynx— or 
become  the  seat  of  returning  disease,  (i)  The  cricoid  cartilage  is  best  away. 
Some  prefer  to  leave  it  as  a  support  to  an  artificial  larynx.  Others  think  its 
retention  interferes  with  swallowing. 


PARTIAL  LARYNGECTOMY. 

Description. — Excision  of  one-half  (in  the  middle  line)  of  the  lar}Tix. 
Indicated  in  the  partial  involvement  of  the  organ. 

Preparation. — Same  as  for  Complete  Laryngectomy,  including  the  pre 
liminary  tracheotomy. 

Position — Landmarks. — Same  as  in  the  complete  operation. 

Incision. — Same  as  for  total  Laryngectomy,  except  that  the  transverse 
portion  of  the  incision  is  made  only  upon  one  side.     (See  Fig,  343,  B.) 

Operation. — Same,  practically,  as  for  the  total  excision,  except  that  the 
thyroid  cartilage  is  divided  down  its  center  and  the  involved  half  removed 
after  heinj^  separated  from  its  soft  parts  by  carefully  hugging  the  cartilage 
(iurinj^  the  freeing.  The  superior  cornu  of  the  thyroid  cartilage  is  di^itl^. 
at  its  base  by  forceps.  The  epiglottis  is  left,  the  aryteno-epiglottic  foW  *! 
the  involved  side  being  severed  near  Wrisberg's  cartilage — though  one  halt 
of  the  epiglottis  may  be  left  and  one-half  removed.  The  cricoid  cartilag^ 
may  be  left.  The  after-treatment  is  practically  the  same  as  for  the  total 
removal,  except  briefer. 
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INTUBATION  OF  THE  LARYNX. 

ODWYERS  OPERATION. 

Description. — The  introduction,  by  a  special  instrument  (introciuctor).  into 
the  larynx  of  a  special  metallic  tube — which,  upon  the  accomplishment  of  the 
object,  after  a  shorter  or  longer  time,  is  removed  by  another  form  of  special 
instrument  (extractor).  Intubation  is  used  in  cases  of  impeded  breathing 
arising  in  the  larynx  or  upper  trachea  from  causes  other  than  foreign  body. 

Operation. — (i)  Supposing  the  case  to  be  a  child — the  nurse  sits  upright 
in  a  straight-back  chair — the  child,  enveloped  in  a  sheet  or  large  bath-towel, 
thus  pinioning  its  arms,  is  held  ujjright  in  the  nurse's  right  lap,  her  right 
arm  passing  forward  around  the  child's  shoulders  and  chest,  her  left  forward 
around  its  hands  and  abdomen — its  legs  are  placed  between  her  knees — its 
head  is  thrown  slightly  backward  over  the  nurse's  right  shoulder,  and  is 
steadied  by  an  assistant  standing  behind  the  nurse — the  child's  mouth  is 
gagged  on  the  left  side  and  the  gag  held  by  the  assistant's  left  hand.  (2) 
The  surgeon,  standing  in  front  of  the  child  (his  mouth,  eyes,  and  nose  pro- 
tected from  the  cough,  etc.,  of  the  j^atient,  in  contagious  cases) — inserts  his 
left  index  into  the  throat  until  in  contact  with  the  epiglottis,  which  he  elevates 
by  hooking  forward  and  j)resses  against  the  root  of  the  tongue  with  the  tip 
of  this  finger,  at  the  same  lime  also  drawing  the  base  of  the  tongue  slightly 
forward.  The  tube,  with  its  contained  obturator  attached  to  the  introductor, 
is  passed  into  the  mouth  parallel  with  the  left  index  as  a  guide  (the  handle 
of  the  instrument,  at  this  stage,  being  about  parallel  with  the  chest- wall)  and 
is  directed  in  the  necessary  curve  by  elevating  the  handle  of  the  introtiuctor 
— and  is  guided  through  the  rima  glottidis  by  the  tij)  of  the  finger  which  has 
drawn  the  epiglottis  forward.  As  soon  as  the  instrument  is  felt  to  be  engaged 
within  the  larynx,  the  left  index-finger  is  shifted  to  the  shoulder  of  the  tube 
and  aids  in  gently  pushing  it  down  into  place  between  the  cords.  The  obtu- 
rator is  then  detached  from  the  tube  by  a  special  mechanical  movement, 
controlled  within  the  handle  of  the  instrument,  and  is  withdrawn  together 
with  the  introductor.  If  the  safety-thread  (which  has  been  j>reviously  intro- 
duced through  the  eye  of  the  laryngeal  lube)  l)e  removed,  the  left  index 
remains  in  contact  with  the  tul)e  until  the  thread  is  withdrawn.  The  thread 
is  often  retained  as  a  means  of  hasty  and  easy  withdrawal  in  case  of  need, 
and  is  tied  about  a  tooth  or  the  ear.  (3)  To  withdraw  the  tube,  let  the  same 
position  of  patient,  surgeon,  assistant,  and  nurse  be  assumed  as  before — 
similarly  draw  the  epiglottis  forward  with  the  left  index — and,  having  similarly 
guided  the  beak  of  the  extractor  into  the  kmicn  of  the  laryngeal  tube,  expand 
the  blades  of  the  beak  and  withdraw  the  lube.  If  the  thread  have  been  left 
in  situ,  the  tube  may  be  withdrawn  by  it. 

Comment. — .\lways  be  ready,  in  advance,  to  do  an  immediate  trache- 
otomy— in  the  event  that  intubation  cannot  be  performed,  or  that  tube  get 
into  trachea,  or  that  membrane  be  protruded  ahead  of  the  tube  and  impede 
trachea  and  tube. 

To  feed  the  child  while  the  lube  is  in  the  larynx — place  it  upon  its  back 
in  the  nurse's  lap — let  its  head  bend  over  her  knee,  lower  than  its  shoulders^ 
feed  it  fluid  food  from  a  bottle  on  to  the  roof  of  its  mouth  (which  is  now  lower 
than  the  floor) — the  liquid  will  then  flow  over  the  soft  palate  on  to  the  posterior 
pharyngeal  wall,  and  thus  nothing  pass  over  the  laryngeal  tube.  Some 
children,  however,  feed  naturally  without  trouble. 

The  shoulders  of  the  laryngeal  tube  are  grasped  by  the  superior  or  false 
vocal  cords. 
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OTHER  OPERATIONS  UPON  THE  LARYNX. 
Suprathyroid  Laryngotomy.— 

Same  as  Subhyoid  Pharyngotomy  (page  555).  Sometimes  employed  to 
expose  the  upper  part  of  the  larynx  and  the  region  of  the  epiglottis. 

Laryngo-tracheotomy.— 

Larynx  and  trachea  are  both  opened  in  one  continuous  median  line — 
where  more  room  is  required  than  furnished  by  either  lar\'ngotomy  or  trache- 
otomy alone. 

Tamponing  of  Larynx.— 

The  })lacing  of  gauze  or  sponge  packing  over  the  entrance  of  the  larj'nx 
in  order  to  prevent  the  entrance  of  fluids  or  blood  into  the  air-passages  during 
operations  about  the  oral,  pharyngeal,  and  nasal  cavities — a  preliminary 
tracheotomy  having  been  done. 

Introduction  of  Artificial  Laiynx. — 

After  the  parts  have  healed,  following  a  total  laryngectomy,  an  artificial 
larynx  is  sometimes  inserted  through  the  wound  in  the  neck — a  mechanical 
contrivance  having  a  longer  tracheal  tube  which  fits  into  the  trachea,  a  shorter 
pharyngeal  tube  passing  up  toward  the  site  formerly  occupied  by  the  larj'nx, 
and  an  external  protected  o])ening  occujiving  the  cervical  wound,  and  a  vibrat- 
ing apparatus  for  speech. 

Operation  for  the  Removal  of  Foreign  Bodies. — 

Foreign  bodies  are  removed  either  by  means  of  instruments  introduced 
into  the  larynx  through  the  rima  glottidis  by  way  of  the  mouth — or  by  opening 
the  cavity  of  the  larynx  from  without  l)y  means  of  one  of  the  operations  above 
described. 

Laryngoscopy.— 

Examination  of  the  larynx  by  means  of  a  laryngoscopic  mirror  introduced 
through  the  mouth. 

II.  THE  TRACHEA, 
SURGICAL  ANATOMY. 

Situation. — Tlie  trachea  extends  from  lower  border  of  fifth  cervical 
vertebra  above,  where  it  is  continuous  with  the  larynx,  to  fourth  or  fifth 
dorsal  vertebra  below,  where  it  bifurcates  into  right  and  left  bronchi.  Its 
length  is  from  10  to  13  cm.  (4  to  5  inches) — its  width  from  about  2  to  2.5  cm. 
(5  to  I  inch).     It  lies  in  a  bed  of  lax  connective  tissue. 

Relations.— (a)  Cervical  portion,— anteriorly ;  skin;  superficial  cervical 
fascia;  aiUerior  jugular  veins;  communicating  branch  between  anterior 
jugular  veins;  inferior  thyroid  veins;  thyroidea  ima  artery  (when  present); 
sternohyoid  and  sternothyroid  muscles,  sejuirated  by  deep  cervical  fascia, 
and  partly  overla})])ing  sides  of  trachea;  isthmus  of  thyroid  gland;  thymus 
gland  (or  its  remains).  Posteriorly;  esophagus.  Laterally;  lateral  lobes 
of  thyroid  gland  (csjjecially  on  left);  inferior  thyroid  arteries;  recurrent 
laryngeal  nerves;  sheath  of  common  carotid,  internal  jugular  and  pneumo- 
gastric.  (b)  Thoracic  portion,  anteriorly;  sternum;  remains  of  thymus; 
origins  of  sternohyoid  and  sternothyroid  muscles;  left  innominate  vein; 
transverse  arch  of  aorta;  innominate  artery;  left  common  carotid  artery; 
deep  cardial-  plexus;  left  recurrent  laryngeal  nerve.  Posteriorly;  esophagus. 
T.pfprflUv!  lirs  Iw'tufvn  tho  DliMira!  sacs:  nneumouastrics. 
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Nerves. — From  trunk  of  pneumogastric ;  recurrent  laryngeal  branch  of 
pneumogastric ;  sympathetic. 

SURFACE  FORM  AND  LANDMARKS. 

The  isthmus  of  the  thyroid  j^land  crosses  the  scconcl  and  third  tracheal 
rings  in  the  adult.     It  is  generally  higher  in  the  child. 

In  an  average  adult,  about  2  cm.  (|  inch)  oi  additional  trachea  is  drawn 
up  into  the  neck  in  full  extension  of  the  cervical  region. 

In  infants  under  two  years,  the  thymus  gland  extends  upward  nearly  or 
quite  to  the  lower  border  of  the  thyroid  gland. 

Small  venous  trunks  cross  the  tracheal  region  irregularly,  chiefly  em]nying 
inttJ  the  superior  thyroid  veins. 

A  communicating  vein  between  the  superior  lhyr*jid  veins  crosses  the 
trachea  above  the  isthmus  f)f  the  thyroid  gland. 

Arteria  thvroidea  ima,  when  present,  passes  up  from  the  innominate 
along  the  anterior  surface  of  the  irachca, 

The  upper  portion  of  the  trachea  is  comparatively  superfuiab  The 
lower  portion  is  comparatively  deep  and  the  vascular  relations  more  com- 
plicated. 

GENERAL  SURGICAL  CONSIDERATIONS. 

Tracheotomy  may  be  done  in  three  sites — (i)  Above  the  isthmus  of  the 
thyroid  gland,  or  High  Tracheotomy  (the  ofM?ration  of  election,  because  the 
trachea  is  here  mure  accessible), — (2)  Below  the  isthmus,  or  Low  Trache- 
otomy,— and  <3)  IlehimJ  the  isthmus  (by  its  ligature  and  removal  of  the 
isthmus — hardly  a  separate  ()i>eraUon,  but  generally  addetl  to  one  of  the 
others  where  more  room  is  re(|uired). 

Structures  of  the  anterior  aspect  of  the  neck  more  or  less  involved  in 
tracheotomy  above  the  isthmus  of  the  thyroid, — skin;  superficial  cervical 
fascia;  superficial  cervical  nerves;  inframaxillarv  nerves;  cutaneous  arteries; 
anterior  jugulars  and  communicating  vein;  deep  cervical  fascia;  superior 
thyroid  arteries  and  veins;  tracheal  layer  of  rleep  cervical  fascia. 

Structures  of  the  anterior  aspect  of  the  neck  more  or  less  involved  in 
tracheotomy  Iml-Iow  the  thyroid  isthmus. — the  superficial  structures  men- 
tioned aJM)Vc;  communicating  branch  between  the  anterior  jugular  veins 
larger;  sternothyroids  closer;  inferior  thyroid  veins  larger;  arteria  thvroidea 
ima  |KJ!^5iibly  present;  innominate  artery  may  cross  seventh  tracheal  ring; 
trachea  dcei>er  an<l  more  mo\able;  thymus  gland  present  up  to  second  year. 
The  innominate  and  common  carotid  arteries  may  Im*  in  the  way  of  a  low 
tracheotomy. 

The  thymus  gland  or  the  isthmus  of  the  thyroid  glanrl  is  to  be  incised, 
between  ligatures,  if  in  the  way. 

If  the  tracheal  fascia  be  n*)t  well  incisetl,  there  is  a  liabiUty  of  working 
Ix-twcen  the  fascia  and  trachea  rather  than  in  the  latter. 


INSTRUMENTS  USED  IN  OPERATIONS  UPON  THE  TRACHEA. 

ScaJ{>els;  scissors,  shaqx  and  blunt,  curved  and  straight;  ft^rccps,  dis- 
sccling,  tixilhed,  and  arlery-clamp;  tenacola;  wound  hooks;  tracheotomy 
tubes;  tampon  cannul.i*;  tracheal  forceps;  artificial  feather  for  cleansing 
tube;  grooved  director;  wouml  retractors;  dilator  for  tracheal  wound;  tracheal 
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aspirator;  needles,  curved  and  straight;  needle-holder;  sutures  and  ligature- 
silk  and  gut;  traction  ligatures;  Langenbeck's  double  tracheotomy  hool 
shield  for  mouth,  nose,  and  eyes  of  operator. 


HIGH  TRACHEOTOMY. 

Description. — The  opening  of  the  trachea  above  the  isthmus  of  t^-j^ 
thyroid  gland.  This  is  the  operation  of  choice,  because  of  the  greater  acce*^. 
sibility  of  the  trachea  here,  and  because  of  the  fewer  important  relations. 

Preparation. — The  neck  is  to  be  shaved,  if  necessary. 

Position. — Patient  supine,  at  edge  of  table,  shoulders  elevated,  hea(/ 
thrown  back,  neck  made  prominent  by  being  bent  w^ell  backward  over  a 


F'K- 33S.— Hir.H  Tracheotomy:— A,  Sternohyoid  muscle;  B.  Sternothyroid  muscle;  C,  Crico- 
thyroid muscle;  L),  Cricoid  '-artilaKc;  K,  Tenaculum  steadying  cricoid  cartilage;  F,  Trachrt.  ^h"*' 
ing  first,  second,  and  part  of  third  rings  ;  G,  Tracheal  hranches  of  superior  thyroid  arter>- ;  H. Thy- 
roid gland,  with  its  isthmus  retracted  from  second  and  third  rings,  and  with  hranches  of  <upf riot 
ami  inferior  thyroid  arteries  seen  upon  its  surface;  I,  Sharp-poijited  knife  completing  incisi-m  '"**' 
trachea;  J,  Fotcejis  everting  lip  of  tracheal  incision,  after  incision,  preparatory  to  inserting  tracb<* 
tuhe. 

cushion  or  sand-bag,  chin  kept  rigidly  in  median  line.     Surgeon  to  the  rig"*^ 
of  i)aticnl.     Assistant  o{)p()sile  surgeon.  . 

Landmarks. — Median  line  of  neck;  cricoid  cartilage;  upper  rings  *^ 
trachea. 

Incision. — \'crlital  incision  made  exactly  in  the  median  line  of  the  net' ■^' 
extending  from  the  up{)er  border  of  the  cricoid  cartilage  downward  for  ?  -5 
to  4  cm.  (about  i  to  i^  inches) — the  skin  and  trachea  being  .<;teadied  betwe^^" 
the  left  forefinger  and  thumb  on  either  side.     (See  Fig.  336,  D.) 

Operation. — (i)  Divide  skin,  subcutaneous  fatty  areolar  tissue,  pos?il>'-^ 
the  platysma.  and  the  anterior  layer  of  the  cervical  fascia,  cutting  betwe*^'' 
double  ligatures  any  communicating  branches  between  the  anterior  jupuU*^ 
veins.     (2)  Recognize  ami  open  u])  the  cellular  interval  between  the  stent^' 
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hyoid  and  sternothyroid  muscles  by  clean,  full-length  cuts — the  inner  border 
of  these  muscles  being  separated  by  blunt  dissection.  All  separated  tissues 
are  retracted  laterally.  (See  Fig.  338.)  (3)  Divide  the  deeper  cervical  fascia 
(nerlying  the  trachea,  cutting  between  double  ligatures  any  veins  crossing 
the  line  of  incision — a  small  venous  plexus  lies  over  the  isthmus,  and  a  trans- 
verse branch  between  the  superior  thyroids,  crossing  above  the  isthmus, 
sometimes  occurs — also  abnormal  branches  of  the  superior  thyroid  arteries 
may  cross  the  upper  part  of  the  trachea.  The  isthmus  of  the  thyroid  gland 
is  exposed,  and,  if  in  the  way,  drawn  dow^n  by  a  hook.  The  tracheal  rings 
are  felt  for  by  the  finger-tip  and  exposed  to  view.  The  parts  are  still  steadied 
laterally  by  the  left  thumb  and  forefinger,  until  the  tracheal  rings  are  well  in 
the  field.  (4)  All  bleeding  having  been  controlled  and  the  white  rings  of  the 
trachea  being  clearly  defined,  the  trachea  is  to  be  steadied  preparatory  to 
opening.  For  this  purpose,  a  tenaculum,  or,  preferably,  Langenbeck's 
double  tenaculum  hook,  is  fastened  by  its  point  into  the  antero-inferior  aspect 
of  the  cricoid  cartilage  and  given  to  an  assistant,  who  draws  the  cricoid 
cartilage  upward  and  forward  directly  in  the  median  Hne,  gently  following 
the  play  of  the  larynx,  thus  steadying  the  trachea  by  making  it  tense.  The 
tip  of  the  surgeon's  left  forefinger  feels  for  the  upper  border  of  the  isthmus 
of  the  thyroid  gland — and,  with  a  sharp,  slender  knife,  held  with  its  cutting- 
edge  upward,  a  quick,  limited  stab  is  made  into  the  median  Hne  of  the  trachea, 
just  above  the  thyroid  isthmus,  and  the  trachea  divided  upward  toward 
the  chin,  to  but  not  into  the  cricoid  cartilage,  in  the  act  of  withdrawing  the 
knife.  (5)  Gently  seize  the  right  lip  of  the  tracheal  wound  with  toothed 
forceps  held  in  the  left  hand,  and  evert  it  just  sufliciently  to  cause  a  slight 
gap  between  the  cut  margins — into  which  gap  gently,  quickly,  but  steadily 
insert  the  tracheotomy  tube — still  steadying  the  cricoid  with  the  tenaculum 
until  the  tube  is  in  place.  (6)  Having  seen  that  all  hemorrhage  is  controlled, 
the  tube  is  tied  in  place  by  bands  passing  around  the  neck,  a  dressing  being 
applied  between  skin  and  instrument.  The  ui)per  and  lower  ends  of  a  long 
wound  may  be  united  by  suture,  to  lessen  the  area  to  be  closed  by  granulation. 

Comment. — Observe  the  following, — Incise  only  in  the  median  line;  See 
and  feel  bare  tracheal  rings  before  opening  trachea;  Be  sure  the  o])ening  is 
made  into  the  trachea,  and  not  into  the  surrounding  areolar  tissue.  If 
possible,  control  all  bleeding  lieforc  incising  the  trachea — although  often 
venous  hemorrhage,  otherwise  diflBcult  to  stop,  will  cease  as  soon  as  air  enters 
the  lungs  freely  through  the  tracheal  wound. 

Where  the  thyroid  isthmus  encroaches  upon  the  field,  draw  it  down  with 
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the  trachea  unless  the  opening  be  encroached  upon.  These  cut  portions 
are  subsequently  gut-ligatured.  If  time  allow,  the  isthmus  may  be  doubiv 
ligated  in  situ  and  divided  between  these  ligatures. 

Modification. — Bose's  Bloodless  Method  of  Tracheotomy, — Make  a 
median  vertical  incision  from  the  middle  of  the  thyroid  cartilage  downward 
for  4  to  5  cm.  (about  i^  to  2  inches) — the  soft  parts  are  retracted  laterallv- 
incision  is  made  through  the  deep  layer  of  the  cer\'ical  fascia  along  the  upper 
border  of  the  cricoid  cartilage,  covering  the  trachea  an<I  binding  down  the 
thyroid  isthmus — this  fascia  is  detached  by  blunt  dissection  and  retrarted 
downward  by  a  special  hook,  carrying  the  isthmus  and  vascular  supply 
covering  the  front  of  the  trachea.  The  trachea  being  thus  bared,  the  opera- 
tion is  completed  as  above. 


LOW  TRACHEOTOMY. 

Description. — Inferior  or  Low  Tracheotomy  consists  in  the  oj)ening  of 
the  trachea  below  the  thyroid  isthmus.  The  trachea  is  much  deeper  here 
and  its  relations  much  more  important — and  subsequent  wound  complications 
more  serious. 

Preparation — Position. — As  in  High  Tracheotomy. 

Landmarks. — Median  line  of  neck;  cricoid  cartilage;  rings  of  the  trachea, 
recognizing  the  upper  ones,  if  possible,  so  as  to  determine  the  site  of  the 
thyroid  isthmus  over  the  second  and  third  tracheal  rings. 

Incision. — Vertical  incision  is  made  exactly  in  the  middle  line  of  the 
neck,  extending  from  the  lower  border  of  the  cricoid  cartilage  downward  to 
within  2  cm.  (about  ^  inch)  of  the  sternal  notch — while  the  trachea  is  steadied 
by  the  left  forefinger  and  thumb  on  either  side.     (See  Fig.  336,  E.) 

Operation. — (1)  Divide  skin,  subcutaneous  fatty  areolar  tissue,  anterior 
layer  of  the  cervical  fascia,  cutting  between  double  ligatures  communicating 
veins  crossing  between  the  anterior  jugulars.  (2)  Having  incised  the  connec- 
tive tissue,  thicker  here  than  in  the  high  operation,  expose  and  separate  the 
inner  borders  of  the  sternothyroids  and  sternohyoids.  (3)  Incise  the  deeper 
cervical  fascia,  also  thicker  here  than  in  the  high  operation,  and  divide  between 
doul)le  ligatures  the  communicating  veins  between  the  inferior  thyroids,  and 
whatever  other  vessels  may  be  encountered,  including  the  thyroidea  ima 
artery,  if  {)rescnl — retracting  all  tissues  laterally.  (4)  The  trachea  is  brought 
within  sij^hl  and  touch — hemorrhage  is  controlled  by  pressure  forceps-the 
trachea  is  caught  hy  Langenbeck's  double  tenaculum  h(X)k,  or  an  ordinary 
tenaculum,  and  lifted  upward  and  forward — the  thyroid  isthmus  being  re- 
tracted upward  if  necessary — and  a  sharp,  slender  knife  is  thrust  with  a  con 
trolled  stab-movement  into  the  trachea  and  made  to  cut  through  three  or  four 
rings  in  an  upwarrl  direction  as  it  is  withdrawn.  (5)  The  trache<itomy  tuw 
(which  must  have  a  deeper  curve  than  for  the  high  operation)  is  inserted  a> 
in  the  hij^her  operation.  (6)  The  treatment  of  the  tube  and  wound  are  the 
same  as  in  the  high  operation. 


OTHER  OPERATIONS  UPON  THE  TRACHEA. 

Tracheo-laryngotomy. — 

An  opening,  by  median  incision,  involving  both  the  upper  rings  of  the 
trachea  and  the  cricothyroid  meml^rane  of  the  larynx — jwrformed  where 
more  room  is  recjuired  than  furnished  by  either  operation  alone. 
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Tamponing  of  Trachea. — 

The  use  of  some  form  of  packing,  or  some  form  of  inflation,  applied  around 
the  stem  of  an  ordinary  tracheotomy  tube,  or  a  special  form  of  tampon  cannula, 
whereby  fluids  and  blood  are  prevented  from  entering  the  lungs  during 
operations  upon  the  oral,  nasal,  and  pharyngeal  cavities. 

Operation  for  the  Removal  of  Foreign  Bodies.— 

Foreign  bodies  may  be  removed  by  means  of  special  forceps  introduced 
through  one  of  the  tracheotomy  wounds  above  described. 

Tracheoscopy.— 

Examination  of  the  upper  part  of  the  trachea  by  means  of  the  laryngo- 
scopic  mirror. 

Thoracic  Tracheotomy. — 

Opening  of  the  trachea  in  the  posterio/  mediastinum  (see  page  593). 


III.  THE  PHARYNX. 
SURGICAL  ANATOMY  OF  THE  PHARYNX. 

Situation,  Extent,  and  Structure.— A  conical,  musculo-membranous 
sac  (consisting  of  nasal  and  buccal  portions)  placed  base  upward,  apex  down- 
ward, behind  the  nose,  mouth,  and  larynx.  It  e.xtends  downward  from  base 
of  skull  to  lower  border  of  cricoid  cartilage  in  front,  and  fifth  (or  between 
fifth  and  sixth)  cervical  vertebra  behind.  It  is  composed  of  three  coats — 
Inner  Coat,  of  mucous  membrane: — Middle  Coat,  of  pharyngeal  aponeurosis 
(thickest  above,  where  muscles  are  thinnest;  and  thinnest  below,  where 
muscles  are  thickest): — Outer  Coat,  of  muscles  (inferior,  middle,  and  superior 
constrictors,  reinforced  by  slylopharyngeus,  palatopharyngeus  and  salpingo- 
pharyngeus). 

Relations  and  Boundaries.— Superiorly,  body  of  sphenoid;  basilar 
process  of  occij)ital: — Inferiorly,  continuous  with  esophagus  opposite  fifth 
(or  between  fifth  and  sixth)  cervical  vertel)ra: — Anteriorly  (incomplete), 
attached,  from  above  downward,  to  internal  pterygoid  plate,  pterygomaxillary 
ligament,  inferior  maxilla,  tongue,  hyoid  bone,  thyroid  cartilage,  cricoid 
cartilage: — Posteriorly,  attached,  l)y  lax  connective  tissue,  to  prevertebral 
fascia,  longi  colli,  and  recti  capitis  anlici  majores  muscles,  and  to  cervical 
vertebral  column  :^ — Laterally,  attached  to  styloid  process  and  its  muscles 
(styloglossus,  stylohyoid,  and  stylo|>haryngeus) ;  and  in  relation  with  common 
carotid,  internal  carotid,  and  ascending  pharyngeal  arteries,  internal  jugular 
vein,  glossopharyngeal,  pneuniogastric,  liy])oglossal,  and  symj)athetic  nerves, 
internal  pterygoid  muscle  (above)  and  lateral  lobes  of  thyroid  gland. 

Openings  Into. — Two  |)osterior  nares;  two  eustachian  tubes;  mouth; 
larynx;  esophagus. 
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MEDIAN  PHARYNGOTOMY 

BY  MEDIAN  VERTICAL  INXISION  THROUGH  THE  MOUTH. 

Description. — Incision  of  the  posterior  pharyngeal  wall  in  the  median 
line,  through  the  mouth.  Applicable  to  cases  of  retropharyngeal  abscess  of 
small  size  and  due  to  temporary  cause  {e.  g.,  an  acute  abscess). 

Preparation. — Mouth  cleansed  by  frequent  antiseptic  washings. 

Position. — Patient  on  side,  head  elevated  and  turned  to  one  side,  with 
mouih  dependent.     Surgeon  in  front  of  patient. 

Landmarks. — Median  line  of  the  prevertebral  region ;  contour  of  involved 
region. 

Operation. — The  mouth  is  gagged  and  so  directed  that  pus  or  other 
fluid  will  flow  out.  A  straight,  sharp  bistoury,  protected  by  wrapping  except 
for  about  r  cm.  (about  ^  inch)  at  ils  point,  is  directed  in  toward  the  center 
of  the  posterior  pharyngeal  wall,  or  toward  the  most  fluctuating  point,  guided 
by  the  left  forefinger,  which  marks  the  site — an  incision  about  i  cm.  (about 
i  inch)  long  is  then  made  vertically  in  the  median  line,  either  upward  or 
downward.  The  incised  wound  is  not  closed  by  suture,  but  allowed  to 
drain. 

LATERAL  PHARYNGOTOMY 

BV    CrRVED    L.VTFRAI.    INCFSIoX    THKOIT.H    THK    NFXK— KOCHER'S  OPERATION. 

Description. — Incision  of  the  pharynx  through  the  lateral  wall  of  the 
neck — for  the  exposure  of  the  lateral  wall  of  the  pharynx,  together  with  the 
tonsil,  base  of  tongue,  and  retropharyngeal  space.  Applicable  to  cases 
requiring  the  fullest  exposure  of  the  pharynx. 

Preparation. — Shaving  of  the  neck,  if  necessary.  Cleansing  of  the  throat 
with  antiseptic  washes. 

Position. — Patient  supine,  shoulders  elevated,  neck  prominent,  head  to 
op|)osite  side.  Surgeon  either  in  front  of,  or  behind,  the  neck.  Assistant 
opi)osite  surgeon. 

Landmarks. — Apex  of  mastoid  process;  anterior  border  of  stemomastoid 
muscle;  hyoid  bone. 

Incision. — Begins  at  the  anterior  border  of  the  apex  of  the  mastoid 
process— runs  in  a  slight  downward  curve,  with  posterior  convexity,  crossing 
the  anterior  border  of  the  stemomastoid  about  2  cm.  (about  f  inch)  behind 
the  angle  of  the  jaw — ending  at  the  middle  of  the  hvoid  bone.  (See  Fig. 
339.  A.) 

Operation. — (i)  Divide  the  skin.  sui)erficial  fascia,  and  platysma  along 
the  al>ove  line—cutting  between  double  ligatures  the  external  jugular,  facial, 
and  temporofacinl  veins.  (2)  Exjwse  the  submaxillary  region^^lissect  out 
the  submaxillary  gland  and  either  throw  it  upward  over  the  border  of  the 
inferior  maxilla,  or  extirpate  it — dividing  the  facial  artery  between  two  liga- 
tures— and  preserving,  if  possible,  the  auricularis  magnus  and  cervicofacial 
nerves.  (3)  The  lingual,  ascending  pharyngeal,  and  ascending  palatine 
arteries  are  tied,  if  necessary,  close  to  their  origin — or  the  external  carotid 
itself.  (4)  Retract  backward  the  great  cervical  vessels,  with  the  pneumo- 
gaslric  and  spinal  accessory  nerves — draw  the  hypoglossal  nerve  upward — 
the  superior  laryngeal  nerve  and  superior  thyroid  artery  remaining  under  the 
lower  margin  of  the  wound.  (5)  \Vork  up  along  the  internal  surface  of  the 
inferior  maxilla  and  of  the  internal  pterygoid  in  the  direction  of  the  mucous 
membrane  of  the  pharynx,  in  order  to  preserve  the  muscles  lying  anteriorly 
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and  connected  with  the  act  of  swallowing.  If  the  muscles  must  be  sacrificed, 
so  cut  them  that  their  innervated  ends  will  be  as  long  as  possible — dividing 
the  posterior  belly  of  the  digastric  and  stylohyoid  near  the  hyoid  (their  supply 
from  the  facial  entering  posteriorly) — the  styloglossus  near  the  tongue,  avoiding 
the  lingual  and  glossopharyngeal  nerves  (unless  involved,  when  they  must 
be  divided)  lying  upon  it — the  stylopharyngeus  near  the  pharyngeal  insertion 
— and  the  hyoglossus  and  mylohyoid,  to  the  extent  indicated,  near  their 
insertion  into  the  hyoid.  (6)  The  wall  of  the  i)harynx  will  now  be  exposed, 
the  superior  constrictor  lying  above  and  the  inferior  constrictor  below.  Having 
well  retracted  the  sur- 
rounding parts  and 
having  incised  the  con- 
strictors, forming  the 
lateral  boundary  of  the 
pharynx,  its  interior  is 
exposed.  (7)  Having 
accomplished  the  object 
of  the  operation,  in  clos- 
ing the  wound  suture 
up  the  pharyngeal  wall 
as  completely  as  pos- 
sible, in  so  far  as  the 
mucous  membrane  is 
concerned — leaving  the 
center  of  the  outer 
wound  unsutured  and 
packed  down  to  the  mu- 
cous membrane  with 
gauze,  to  provide  for 
drainage  both  from  pos- 
sible leakage  from  the  pjj^  33q.— incisions  exposing  Pharyngo-rsophagkal  Re- 
mouth      and      from      the        gion;— a.  curved  lateral  incision  for  lateral  pharynRotomy,  and 

flmVIc    ^f     iho    «-,-wiinr1 for  exposure  of  toMsil.  base  of  longuc.  and  retropharyngeal  spacc 

IlUlUb    OI     me    WOUnu  (Kocher'snperalioni;  H.  Lateral  cervical  incision  for  exposing  the 

the     ends     Onlv     of     the        retropharyngeal  space   tChieno's  operation);    C    Incision  for  cer- 
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Landmarks. — Hyoid  bone,  upf)er  border  of  thyroid  cartilage. 

Incision. — Transverse  curved  incision  along  the  lower  border  of  the 
body  and  greater  cornua  of  the  hyoid  bone.  In  very  thick  necks  a  vertical 
incision  may  have  to  be  added  to  this. 

Operation. — (i)  Having  incised  the  skin,  superficial  cervical  fascia,  and 
platysma,  divide  between  double  ligatures  the  anterior  jugular  veins  and 
their  branches.  Some  branches  of  the  superficial  cervical  and  cervicofacial 
nerves  are  encountered.  The  hyoid  arteries  and  veins  along  the  hyoid  bone 
are  generally  not  injured — and  the  superior  thyroid  artery  is  generally  avoided, 
running  parallel  with  the  incision.  (2)  Divide  most  of  the  muscles  attached 
to  the  lower  border  of  the  hyoid  bone  (sternohyoids,  omohyoids,  and  most 
but  not  all  of  the  thyrohyoids).  (3)  The  thyrohyoid  membrane  (its  middle 
and  lateral  portions)  is  now  exposed — and,  together  with  the  subjacent 
mucous  membrane  lying  Ijetwecn  the  base  of  the  tongue  and  the  superior 
border  of  the  epiglottis,  is  incised  along  the  inferior  border  of  the  hyoid  bone, 
while  a  fmger  in  the  mouth  guides  the  knife — keeping  rather  near  the  hyoid 
bone  to  avoid  the  superior  laryngeal  nerves  piercing  the  lateral  parts  of  the 
thyrohyoid  membrane  (because  of  the  importance  of  preserving  the  sensi- 
tiveness, and  therein'  the  expulsive  power,  of  the  larynx).  (4)  Seize  the 
epiglottis,  which  projects  into  the  wound,  with  toothed  forceps  and  draw  it 
forward,  when  the  interior  of  the  larynx  and  the  lowest  part  of  the  pharj'nx 
will  be  exposed  to  view.  (5)  Having  accomj)lishe(l  the  object  of  the  operation, 
suture  the  mucous  meml)rane  throughout — suture  the  ends  of  the  external 
wound — and  pack  witli  gauze  the  central  portion  of  the  wound  down  to  the 
sutured  mucous  membrane. 


EXPOSURE  OF  THE  RETROPHARYNGEAL  SPACE 

BY  LATERAL  CF.RVICAL  INCISION  Al.OSC,  POSTERIOR  BORDER  OF  STERNO- 
MASTOII)  MrSCLi;-CHIENE'S  OPERATION. 

Description. — ^The  retropharyngeal,  or  retro-esophageal,  prevertebral 
areolar  tissue  is  opened  up— without  incising  the  fiharyngeal  or  esophageal 
wall.  Indicated  in  cases  of  retroi>haryngeal  abscesses  due  to  protracted 
cause  (c.  (^.,  chronic  abscess,  generally  from  tubercular  disease  of  the  cervical 
vertebra')  where  drainage  is  apt  to  he  prolonged; — also  in  large,  acute  retro- 
pharyngeal abscesses,  es])ccially  where  jaws  can  no  longer  be  widely  opened. 

Preparation.— Shave  neck,  if  necessary. 

Position. — Patient  su])inc,  or  turned  slightly  to  one  side,  shoulders 
elevated,  neck  prominent,  resting  ui)on  cushion  or  sand-bag  and  turned  to 
one  side.     Surgeon  on  side  of  o[)eration.     Assistant  opposite. 

Landmarks.— Posterior  border  of  the  sternomastoid. 

Incision. — .\long  the  posterior  border  of  the  sternomastoid,  beginning 
at  the  mastoid  process  and  descending  as  far  downward  as  necessary,  de- 
pendent upon  the  thickness  of  the  structures  of  the  neck.     (See  Fig.  339,  B.) 

Operation. — (i)  Incise  skin  and  fascia  in  the  above  line — ligate  super- 
ficial vessels  encountered — ^avoid  the  transverse  and  the  descending  superficial 
cervical  nerves.  (2)  Recognize  the  j)osterior  border  of  the  sternomastoid 
(which  overlaps  the  scalenus  anticus  somewhat)  and  draw  it  forward — the 
intermuscular  groove  between  the  sternomastoid  and  the  scalenus  anticus, 
in  the  deep  cervical  fascia,  is  thus  made  evident.  (3)  Follow  with  a  blunt 
dissector,  closely  along  the  anterior  surface  of  the  scalenus  anticus  and  in  the 
connective-tissue  plane  between  the  scalenus  behind  and  the  common  sheath 
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of  the  great  vessels  in  front,  guarding  the  spinal  accessory  nerve  beneath  the 
sternomastoid  as  the  dissection  passes  behind  its  posterior  border.  (4) 
Recognize  the  outer  border  of  the  longus  colli  muscle  as  soon  as  reached, 
and  keep  behind  this,  as  well  as  behind  the  great  vessels — and  having  passed 
beneath  the  longus  colli  the  prevertebral  areolar  tissue  of  the  retropharyngeal 
space  is  reached — and  the  pus  thus  evacuated  through  a  route  behind  and 
comparatively  free  of  important  structures.  (5)  Free  drainage  is  established 
from  the  bottom  of  the  wound — only  the  ends  of  the  original  incision  being 
sutured. 

Comment. — The  retropharyngeal  space  may  be  also  approached  by  in- 
cising along  the  anterior  border  of  the  sternomastoid,  on  the  level  of  the 
larynx  (Buckhardt's  operation) — passing  in  front  of  the  common  sheath  of 
the  great  vessels — retracting  these  and  the  sternomastoid  backward,  and  the 
thyroid,  larynx,  trachea,  and  anterior  cervical  muscles  forward — opening  the 
fascia  covering  the  longus  colli  and  passing,  anteriorly  to  it,  transversely 
across  to  its  inner  side  into  the  retropharyngeal  or  retro-esophageal  pre- 
vertebral areolar  tissue. 


IV.  THE  ESOPHAGUS. 
SXJRGICAL  ANATOMY  OF  THE  ESOPHAGUS. 

Situation  and  Extent. — A  muco-areolar  muscular  canal,  from  23  to  26 
cm.  (about  9  to  10  inches)  long — beginning  at  lower  boundary  of  pharynx,  at 
upper  border  of  cricoid  cartilage,  opposite  fifth  cervical  vertebra  (or  between 
fifth  and  sixth),  passes  down  through  superior  and  posterior  mediastina  along 
front  of  spine,  lying  at  first  behind  left  part  of  the  aortic  arch,  then  descending 
along  right  side  of  aorta  until  it  curves  forward  anterior  to  and  somewhat 
to  left  of  aorta — to  descend  through  esophageal  opening  in  diaphragm  into 
abdomen,  ending  in  cardiac  orifice  of  stomach,  opposite  tenth  dorsal  vertebra 
(or  between  tenth  and  eleventh). 

Curves  of  the  Esophagus. — The  antero-posterior  curves  of  the  esophagus 
follow  those  of  the  vertebral  column.  Laterally,  it  curves  to  the  left  at  the 
root  of  neck,  and  at  eso])hageal  opening  of  dia|)hragm — and  is  in  the  middle 
line  at  fifth  cervical  and  fifth  dorsal  vertebra:. 

Relations. — (a)  In  the  neck :  anteriorly,  trachea,  posterior  part  of  left 
lateral  lobe  of  thyroid,  left  recurrent  laryngeal  nerve.  Posteriorly,  spinal 
column,  left  longus  colli  muscle,  prevertebral  fascia.  Right,  right  common 
carotid,  right  recurrent  laryngeal  nerve.  Left,  left  carotid,  left  inferior 
thyroid  artery  and  vein,  left  subclavian  artery,  thoracic  duct.  (The  relation- 
ships are  more  marked  on  the  left.)  (b)  In  the  thorax :  anteriorly,  lower 
part  of  trachea,  beginning  of  left  bronchus,  transverse  arch  of  aorta, 
left  common  carotid,  left  sulxlavian.  jjosterior  surface  of  pericardium. 
Posteriorly,  spinal  column,  iongi  colli  muscles,  thoracic  duct,  right  inter- 
co.stal  arteries  and  veins,  left  inferior  azygos  vein,  inferior  part  of  thoracic 
aorta.  Laterally,  pleunu,  pneumogastrics  (forming  plexus  gula*  below  root 
of  lungs,  thence  left  pneumogastric  |)asses  to  anterior  surface  and  right  pneu- 
mogastric  to  posterior  surface  of  esophagus).  \'ena  azygos  major  lies  on  the 
right,  and  descending  aorta  on  left. 

Arteries. — From  inferior  thyroid  branch  of  thyroid  axis;  descending 
thoracic  aorta;  gastric  ])ranch  of  caliac  axis;  left  inferior  phrenic. 

Veins. — Emj)ty  into  inferior  thyroid,  azygos,  and  gastric  veins. 

Lymphatics. — F^mpty  into  inferior  cervical  and  posterior  mediastinal 
glands. 
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Nerves. — From  recurrent  laryngeals,  pneumogastrics,  and  sympathetic. 
(The  recurrent  laryngeal  branches  of  the  pneumogastric  run  upward  on  both 
sides  to  the  interval  between  trachea  and  esophagus — the  left  nerve  lying 
somewhat  anterior  to  the  esophagus — the  right  nerve  at  some  distance  from  it.) 


GENERAL  SURGICAL  CONSIDERATIONS. 

The  narrowest  parts  of  the  esophagus  are — at  its  beginning  (narrowest) 
— opposite  the  fourth  dorsal  vertebra — at  the  dia[)hragm. 

Distances  (in  the  average  adult) — from  upper  incisor  teeth  to  diaphrag- 
matic opening,  about  37  cm.  (about  14^  inches) — from  same  point  to  aorta, 
about  23  cm.  (about  9  inches) — from  same  })oint  to  upper  end  of  esophagus, 
about  14  cm.  (about  5^  inches). 

The  deviation  from  the  median  line  toward  the  left,  in  the  cervical  portion 
of  the  esophagus,  amounts  to  about  i  cm.  (about  ^  inch). 


INSTRUMENTS  USED  IN  OPERATIONS  UPON  THE  ESOPHAGUS. 

Scalpels;  scissors,  blunt,  sharp,  straight,  curved;  forceps,  dissecting, 
toothed,  artery-clamp;  retractors;  jirobe;  grooved  director;  tenacula;  ligature- 
retractors;  needles,  straight  and  curved;  needle-holder;  ligatures  and  sutures, 
silk  and  gut;  mouth-gag;  tongue  f()rce])s;  esojihageal  forceps,  various;  com- 
bined mouth-gag  and  tongue  dej)ress()r;  eso])hageal  bougies;  blunt  bistoury; 
drainage  tubing  and  material;  IjJunt  dissector;  wound-hooks;  elevators; 
bristle  probang;  special  foreign  body  forcej)S  and  devices;  stomach-tube; 
dilating  bougies;  eso|)hagotomes;  bougie  with  .^^tring  attachment;  tubage  set. 


EXTERNAL  CERVICAL  ESOPHAGOTOMY. 

Description.— Incision  of  the  esophagus  in  the  neck — the  opening 
ordinarily  l>eing  made  on  the  left  si<le,  opposite  the  natural  curve  of  the 
esoj)hagus,  except  when  tlie  object  is  more  prominent  and  more  easily  reached 
on  the  right.  Generally  indicated  for  the  removal  of  foreign  body,  and 
sometimes  for  tumor  and  for  dilatation  of  the  esophagus. 

Preparation. — The  neck  is  shaved  if  necessary.  Where  the  operation 
is  for  foreign  Ijody,  the  ])osilion  of  the  body  is  sought  by  instruments  before 
incision,  and  the  |)osition  of  the  incision  regulated,  as  far  as  possible,  by  its 
situation. 

Position. — Patient  supine,  shoulders  elevated,  neck  prominent,  upcn 
cushion  or  sand-bag,  head  thrown  back  and  turned  to  opposite  side  (generally 
to  the  right).     Surgeon  on  side  of  operation — Assistant  opf)osite. 

Landmarks.- -Thyroid  and  cricoid  cartilages;  trachea;  anterior  border 
of  stcrnomastoid  muscle. 

Incision.—  Straight  incision,  generally  made  on  the  left  side,  8  to  10  cm. 
(about  3  to  4  in(  hes)  in  length,  beginning  opposite  the  upper  border  of  the 
thyroid  cartilage  and  continuing  downward  along  the  anterior  border  of  the 
sternomastoid,  toward  the  <  lavicle,  as  far  as  necessary.     (See  Fig.  339,  C.) 

Operation.  -  f  I)  Incise  skin.  su|>ertlcial  fascia,  and  platysma.  Ligate, 
between  double  ligatures,  the  communicating  veins  between  the  anterior  and 
external  jugular  veins,  and  between  the  anterior  jugular  and  facial,  and 
possibly  also  the  anterior  jugular  vein.     Some  br       '       of  the  sup>erficial 
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cervical  nene  will  a!s<i  be  cut.  (2)  Expose  the  anterior  liordcr  of  the  slerntv- 
mastoid  and  draw  it  outward — also  the  sternohyoid  and  sternothyroid  and 
draw  them  inward — divide  the  omohyoid  (unless  it  can  be  displaced  down- 
ward). (See  Fig.  340-)  (3)  Divide  the  thyroid  fascia — which  is  deep  cervical 
fascia  forming  the  capsule  of  the  thyroid  gland — ^vvhich  is  blended  externally 
with  the  sheath  of  the  large  vessels — mnd  which  must  be  divided  before  the 
esophagus  can  l>e  reached.  After  dividing  this  fascia,  draw  the  thyroid 
gland,  larynx,  and  trachea  inward  and  forward — and  the  common  sheath  of 
the  large  ve^^sels  and  pneumogaslric.  together  with  the  flescendens  noni 
ner>'e,  outward.  (4)  Ligate  and  divide  between  two  ligatures  the  inferior 
thyroid  arter\'  as  it  crosses  the  longus  colli  transversely,  lying  behind  ihe 
common  canitid — also  the  middle  and  superior  thymid  veins  if  necessar}'. 
Carefully  avoid  the  recurrent  laryngeal  nerve,  ascending  in  the  groove  between 


V ■*  /t 


Fij-  540. — CruviCAL  EsoPHAGOTOMV  :— A,  Sleniomastoid  muscle;    R,  S«er«ohyo>d  musclr;    C, 

^ef^»*»lhyn»id  muscle;    D,  Omohyoid  muscle;    E,  Trach«i ;  F,  Ksophagus.  showiiijjf  incisioti,  with 

'-^jphagcal  wall  retracted;  Ci.  Kccunrcrit  larvnKC*!  nerve;  ll.Comnioiv  carotid;  1.  Inferior 

ir1«r>'.  tigstcd  ;  J.  Communicatinii;  vein  bet vvetn  anterior  and  cxteri;nl  ju^lar  ;  K,  Tliyruid 

_  >>  fwing  superior  and  inferior  thyruid  arteries,  and  superior,  nnddle.  and  inferior  thyroid  veins. 


the  Irachca  and  esophagus,  drawing  it  downward  and  inwarri  if  necessary. 
(5)  The  esophagus,  in  the  form  of  a  red  tube,  will  now  appear  in  the  btjllom 
of  the  wound.  Pass  a  sound  or  eso|ihageal  bougie  into  the  esojihagus  through 
the  mouth,  so  as  to  protrude  the  esophageal  wall  prominently  into  the  vvouinl. 
A  \"ertical  incision  is  nr»w  made  through  the  lateral  or  postero  lateral  as|>ect 
of  the  wall  of  the  esophagus,  while  steadied  with  toothed  forceps,  carefully 
avoiding  the  recurrent  laryngeal  nerve.  (6)  The  lips  t>f  the  wound  in  the 
lul>c  arc  grasped  in  turn  with  toothed  forceps  and  a  thread-retractor  carried 
through  each  h'p  ujwm  a  fully  curved  needle — thus  enabling  the  wound  to 
be  held  widely  open  and  the  interior  brought  to  view  for  the  purpiose  of  in- 
spection, removal  of  foreign  body,  or  operation.  (7)  At  the  conclusion  of 
the  operation,  unless  conlraindicated  by  nature  of  operation  (generally  after 
the  simple  removal  of  foreign  bodies),  the  lips  of  the  esophageal  wound  should 
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be  sutured  with  gut.  The  outside  wound  is  sutured  at  its  ends,  leaving  the 
portion  opposite  the  wound  in  the  tube  open  and  lightly  packed  with  gauze, 
until  the  tube  has  healed  and  no  longer  danger  of  leakage  exists  from  the 
esophagus.  Where  indicated,  the  wounds  in  the  esophagus  and  in  the  neck 
are  both  left  open  until  the  esophageal  wall  has  healed,  when  the  outer  wound 
is  aided  to  granulate  as  rapidly  as  possible,  or  granulating  surfaces  may  be 
brought  together  by  suture  and  the  process  of  union  hastened.  (8) '  The 
patient  is  temporarily  fed  by  bowel  at  first — then  by  stomach-tube  carefully 
introduced. 

Comment. — The  wound  in  the  esophageal  wall  is  best  closed  by  two 
rows  of  fine  catgut  sutures — one  whij)]>ing  together  the  edges  of  the  mucous 
coat — the  other  passed  a  short  distance  from  the  margins  of  the  wound, 
after  the  manner  of  a  Lembert  suture,  approximating  the  connective-tissue 
coats. 

CERVICAL  ESOPHAGOSTOMY. 

Description. — The  making  of  an  artificial  opening  in  the  esophagus 
through  the  neck.  Generally  resorted  to  below  the  site  of  an  inoperable 
stricture,  or  during  the  treatment  of  an  opcral>lc  one,  for  the  purpose,  in  the 
former  case,  of  introducing  food  into  the  stomach,  and,  in  the  latter,  of  prac- 
tising mechanical  dilatation. 

Preparation  —  Position  —  Landmarks  —  Incision.— As  for  Esophago- 
tomy. 

Operation. — .Ml  the  stops  in  the  oj)cralion  arc  the  same  as  for  Cer\'ical 
Esophagotomy,  up  to  the  oj)ening  of  the  esophagus.  This  having  been 
accomplished,  the  edges  of  the  esophageal  wound  (the  walls  of  the  esophagus) 
are  sutured  to  or  as  near  to  the  skin  of  the  external  wound  as  possible — the 
external  incision  being  then  closed  u|>  to  the  margin  of  the  funnel-shaped 
wound  leading  into  the  esophagus,  .\fter  healing,  the  patient  is  fed  by  an 
esophageal  tube  introduced  through  the  cervical  wound — or  his  stricture 
is  systematically  dilated  through  the  same  channel.     (See  Figs.  339  and  340.) 

Comment. — \\'heio  it  is  found  that  a  single  seance  of  dilatation,  in  the 
case  of  esophageal  stricture,  accomplishes  the  object,  the  esophageal  wound 
is  closed  at  once— and  the  operation-wound  becomes  in  name,  and  in  all  other 
respects,  an  Eso[)hagotomy. 


PARTIAL  CERVICAL  ESOPHAGECTOMY. 

Description. — The  excision  of  a  j)<)rtion  of  the  cervical  esophagus  through- 
out its  entire  circumference— with  the  restoration  of  the  severed  ends  by 
suturing,  if  ])ossi!>le  or  as  a  ])reliminary  to  a  Cervical  Esophagostomy. 
Generally  done  for  malignant  growth  of  tlie  esophagus. 

Preparation  —  Position  -  Landmarks  —  Incision.  —  .\s  for  Cervical 
Ksoy>hagotomy, 

Operation.— (1)  Having  exposed  the  esophagus  as  in  the  above  opera- 
tions, this  tube  is  isolatefl,  being  separated  by  blunt  dissection  upward  and 
downward — from  the  trachea  in  front  from  the  prevertebral  areolar  tissue 
behind— from  the  connective  tissue,  lateral  lobes  of  the  thyroid,  recurrent 
laryngeal  ncr\es,  and  the  great  vessels  hiterally.  (2)  The  involved  portion 
of  the  esophagus  is  then  excised  by  transverse  division  with  scissors  above 
and  below.  (3)  If  the  gaj>  be  not  too  great,  and  it  be  otherwise  possible, 
the  proximal  and  distal  ends  are  now  sutured  by  two  tiers  of  chromic  gut — 
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;rst  whipping  the  edges  nf  all  the  coats  nf  the  esophagus  together — the 
Kond  being  interrupted  Lcmbert  sutures  passing  thnmgh  the  outer  walls 
the  esophagus  a  short  distance  from  the  lips  of  the  wound  in  the  tube — 
e  suturing  Ijeing  done  tncr  an  esophageal  bougie  passed  thruugii  the  mouth 
id  distending  the  esophagus  opptisite  the  site  oi  suturing.  (4)  If  the  ends 
I  the  esophagus  cannot  be  made  to  meet,  the  proximal  end  is  closed,  hrst  by 
rhipping.  then  by  suturing  the  outer  coats  in  the  Leml>ert  fashion — and  the 
islid  end  is  suiurctl  into  the  wound  in  the  neck  permanently,  as  for  esopha- 
jDstomy,  the  entire  circumference  of  the  distal  portion  being  sutured  into  the 
in'icai  wound  (differing  in  this  respect  from  the  Cervical  Esophagostomy 
bove  described,  where  only  the  lips  of  the  lateral  wound  in  the  esophagus 
e  stitchc<l  int(»  the  cer\ical  wound).  (5)  The  external  wound  is  left  oj;>en 
either  case — temporarily  in  the  first  instance — permanently  in  the  second. 
figs.  339  and  340  illustrate  some  common  features.) 


INTRODUCTION  OF  ESOPHAGEAt  BOUGIE. 

Description.— (H  Scat  the  patient  upright,  jireferably  in  a  chair — head 
Town  back  and  slightly  to  side  away  from  surgeon,  antl  steadied  in  this 

osition  by  the  individual  or  by  an  assistant.     Gag  the  mouth,  ihe  handle 

f  the  gag  being  u[K»n  the  patient's  left.  Place  a  small,  thin  napkin  upon  the 
»ngue,  extending  well  back-  Insert  the  left  index-finger  to  ihe  l>ase  of  the 
ngue,  btith  depressing  it  and  simultaneously  ilrawing  it  forward,  ihe  napkin 

jving  a  firmer  hi>l<l-  (2)  U|ton  this  left  finger  as  a  guide,  introduce  the 
ibricatcd  IxfUgie.  held  between  the  right  in<lex  and  thumb,  straight  inlo  the 
unjth,   until   its  tip  reaches  the  posterior  pharyngeal  wall — then  direct  it 

ownward  and  backward  along  the  esophagus — causing  the  [>atient  to  swallow 
as  he  gags — being  guide<l  as  to  the  depth  of  introduction  by  the  circum- 

lance*  of  the  case  and  the  known  distances  of  the  slruclures  from  the  upper 
idi^jf  teeth.     (See  General  Surgical  Considerations.) 


I 


OTHER  OPERATIONS  UPON  THE  ESOPHAGUS. 


Esophagoscopy.^ 

The    introduction   into   the    esophagus    of   a   special    instrument,  elec- 
trically ilhiminatcd.  and  with  or  without  mirrors  (an  esophagosco|>e) — whereby 
Sbe  lumen  of  the  canal  may  be  examinerl  as  it  is  withdrawn  from  the  stomach 
the  mouth  (after  the  manner  i>f  an  urethroscope). 
Internal  Esophagotomy.— 

The   di\isi(jn  of    the    strictured    esophagus    uprm    the  [jrincijjle   of    the 
icturtni   urethra — by    means  of  a  cutting  instrument  passe  1    through  the 
rrowcd  [K>rtion  upon  a  guide — or  l>y  sttme  special  form  of  esophagotome. 
Operation  for  Foreign  Bodies  in  the  Esophagus.— 
Foreign   borlies  liigh  up  in  Ihe  esophagus  (an  often  be  seen  or  felt,  and 
trnoved  with  special  pharyngeal  f<»rccps.     Those  lower  down,  out  of  sight 
pfi  rrach,  may  still  often  be  removed  by  special  instniments  for  that  purpose, 
rxiduced  through  the  mouth.     Impacted  btnlies  not  removable  by  inslru- 
•nla  alone,  are  removed  by  instruments  introduccfl.  in  ihc  majority  of  cases, 
iniugh  an  esophageal  wound — generally  a  cervical  esophagolnmy.     Foreign 
lies  ver>*  low  down  may  be  reached  by  forceps  or  the  tingers  through  the 
kixluic  orifice  of  the  stomach,  introduced  tlirough  a  gastrotomv  wound. 
36 
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Direct  Dilatation  of  the  Esophagus  for  Stricture.— 

The  dilating  bougies  or  instruments  of  increasing  sizes,  are  passed  directly 
from  the  mouth  through  the  narrowed  esophagus,  in  the  same  manner  as  de- 
scribed under  the  Introduction  of  the  Esophageal  Bougie,  the  stricture  being 
gradually  distended. 

Direct  Divulsion  of  Esophageal  Stricture. — 

The  passage,  from  the  mouth,  in  quick  succession,  of  increasing  sizes 
of  dilators — thus  rupturing,  in  a  minor  degree,  the  surrounding  contracted 
tissues. 

Retrograde  Dilatation  of  the  Esophagus  for  Stricture.— 

Here  the  dilating  instrument  is  passed  from  below — through  a  gastrotomv 
wound,  in  cases  where  but  one  sitting  of  the  retrograde  method  is  necessary, 
followed  by  the  immediate  closure  of  the  stomach  wound, — or  through  a  gas 
trostomy  wound,  where  frequent  resorts  to  the  method  are  necessar}'.  Mla- 
tation  may  be  begun  by  passage  of  the  instrument  from  the  stomach  through 
the  strictured  esophagus  (as  the  title  indicates) — but  is  often  commenced  by 
causing  the  patient  to  swallow,  prior  to  anesthesia,  a  thread  with  a  split 
shot  attached — this  is  found  in  the  stomach,  and  upon  it  the  dilating  rubber 
tubes,  or  other  instruments,  are  drawn  from  the  mouth,  through  the  esophagus, 
out  of  the  stomach  wound — or  vice  versa. 

Retrograde  Divulsion  of  Esophageal  Stricture. — 

The  same  as  Direct  Divulsion — except  performed  in  the  reverse  direction, 
through  a  gastrotomy  or  gastrostomy  wound. 

Division  of  Esophageal  Stricture  by  String  Friction  (Abbe's  Opera- 
tion).— 

A  preliminary  gastrostomy  is  done — after  recovery  from  which  a  small 
bougie,  with  attached  silk  thread,  is  passed  from  the  mouth  into  the  stom- 
ach— the  ends  of  the  thread  are  grasped  by  fingers  at  the  mouth  and 
stomach — the  small  bougie  is  then  withdrawn — another  lai^^e  enough  to 
gently  engage  the  stricture  is  intrcxiuced — the  thread  is  then  drawn  back 
and  forth,  and  the  frictioning  process,  as  it  passes  between  the  engaged  bougie 
and  the  esophageal  wall,  soon  causes  the  engaged  bougie  to  become  loose-^ 
and  it  is  then  similarly  replaced  by  a  larger  size,  until  the  desired  caliber  is 
reached.  Sometimes  the  thread  is  passed  through  a  cervical  esophagostomy 
wound,  instead  of  through  the  mouth,  and  then  out  of  the  stomach.  Whc^ 
sufficient  dilatation  has  been  secured,  the  gastrostomy  wound  is  closed  (at*^ 
also  the  esophagostomy  wound,  if  one  have  been  made).  ^ 

Division   of   Esophageal   Stricture   by   String  Friction    (Bryant  ^ 
Operation)  .— 

A  special  form  of  bougie,  carrying  a  thread  passed  through  an  openi  "^ 
near  its  tip  and  running  over  a  concealed  pulley,  is  passed  through  the  mou 
and  down  the  esophagus,  until  well  engaged  in  the  stricture — when  by  t^ 
sawinjT  motion  of  the  thread  the  stricture  is  worn  down  as  in  the  abo — ' 
operation.     By  this  method,  gastrostomy  may  often  be  dispensed  with. 

Treatment  of  Esophageal  Stricture  by  Permanent  Tubage.— 

Consists  in  the  passage  through  the  stricture  of  a  funnel-shaped  rubb--^ 
tube,  by  means  of  a  guide,  until  the  funnel  portion  of  the  tube  rests  above  tl^ 
stricture— a  f)iece  of  silk  attached  to  a  hole  in  the  tube  being  also  tied 
the  ear  of  the  patient.  The  tube  remains  in  silu  for  ten  da\'s  at  a  time,  sl"^ 
is  then  cleansed  and  replaced — fluid  food  being  taken  through  it.  Appt— -^ 
able  to  some  otherwise  inoperable  cases  of  malignant  disease. 


TONSILLOTOMY. 


563 


I 


V.  THE  TONSILS. 
SURGICAL  ANATOMY  OF  THE  TONSILS. 

Situation. — In  the  recesses  between  the  amerii>r  pillurs  of  the  fauces 
(the  palalo^lossi  muscles)  and  the  posterior  pillars  of  llie  fauces  (the  palutn- 
pharvTigci  muscles) — corresponding,  externally,  to  the  angle  of  the  inferior 
maxilla. 

Relations. — Externally,  inner  surface  of  superior  constricior — which, 
together  with  the  pharyngeiii  api)neurosis,  separates  the  tonsil  from  iJie 
internal  carotid  and  ascending  ]jharyngeal  arteries.  Internally,  free. 
Anteriorly,  palatoglossi  muscles.     Posteriorly,  pahitopharingei  muscles. 

Arteries. — Do^rsalis  ]inij;ua^  of  lingual;  ascending  palatine  of  facial; 
ascending  pharyngeal  from  external  carotid;  tonsillar  of  facial;  descending 
palatine  of  internal  maxillary;  branch  from  small  meningeal  of  internal 
maxillary  (or  from  middle  meningeal). 

Veins. — End  in  the  tonsillar  plexus,  outside  of  the  lonsil. 

Nerves. — From  Meckel's  ganglion,  and  from  the  glossopharj-ngeal. 

W  GENERAL  SURGICAL  CONSIDERATIONS. 

f  The  internal  carotid  artery  lies  about  2  cm.  (abnui  f  inch)  to  the  ptistero- 
external  aspect  of  the  lonsil — and  nearer  when  tortuous— separated  from  it 
by  the  sui>erior  constrictor,  styloglossus,  and  stylopharyngeus.  The  facial 
artery,  when  lurtuous,  may  approach  the  anterior  bonier  uf  the  tonsil.  The 
ascending  phar^-ngeal  arler}'  and  the  glossopharj-ngeal  nerve  lie  lo  its  outer 
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INSTRUMENTS  USED  IN  OPERATIONS  UPON  THE  TONSILS, 

(I)  For  Operations  through  the  Mouth: — bistouries,  straight  and  curved, 
sharp-jM>inlei];  Whitehead's  combined  tongue-depressor  and  mouth-gag; 
head -mirror;  tonsiUolomes;  scissors,  long-handled,  sharp  and  blunt,  straight 
and  cur\'ed;  forceps,  long-handlefl ;  artery-clamp  forceps,  long-handled; 
tenacula,  long-handled;  aneurism-needles,  long  handled,  straight  and  laterally 
cur\'ed;  sp«jnge-hoiders;  needle  holrler,  lung-handled;  curved  needles;  liga- 
tures; sutures.  (2)  For  Operations  through  the  Neck: — Same  as  those  used 
for  approaching  the  esophagus,  omitting  those  fur  use  widiin  the  esophagus. 


TONSILLOTOMY. 

Description. — Incision  of  the  lonsil  by  means  of  a  knife  introduced 
through  the  mouth.     Indicated  in  jbscess. 

Preparation. — Mouth  is  washed  frequently  with  antiseptic  solutions. 

Position.  —  Patient  sits  upright  in  a  chair,  in  a  good  light — mouth  gagged 
on  the  opfK>site  side — head  thrown  bat  k  and  steadied.  Surgeon  sits  in  front 
— a>sistanl  stands  behind  patient's  he;id,  steadying  it  and  gag,  and  pressing 
lonsil  into  the  field  by  fingers  in  the  neck. 

Operation. —  .A  straight  or  slightly  rur\'ed  sharp-pointed  bistoury,  ^Tapped 

with  plaster  or  silk  to  within  a  little  m«ire  than  i  cm.  (about  i  inch)  of  its 

[point,  is  made  lo  enter  the  mouth  flatwise  (its  surfaces  looking  upward  and 

downward),  with  the  back  of  the  blade  ttiward  the  cheek — it  passes  backward 

horiicontally  and  is  made  to  enter  the  protruding  anterior  border  of  the  tonsil 
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(which  border  generally  extends  out  beyond  the  anterior  pillar  of  the  faucts) 
in  this  position — passes  into  the  gland  parallel  with  its  free  inner  surface— 
and  cuts  its  way  from  within  outward  on  to  its  free  aspect,  in  the  act  of  with- 
drawal. 

PARTIAL  TONSnXECrOHY  THROUGH  THE  MOUTH. 

Description. — Excision  of  the  free  portion  of  the  tonsil  (generally  hvper- 
trophied) — by  means  of  a  special  instrument  (tonsillotome) — or  by  means 
of  scissors  or  knife,  aided  by  forceps. 

Preparation— Position. — As  for  Tonsillotomy. 

Operation. — (a)  With  the  Tonsillotome;  Having  applied  a  combined 
mouth-gag  and  tongue-depressor,  introduce  the  tonsillotome  flatwise,  with 
blade  drawn  back,  until  the  pharynx  is  reached — then  rotate  it  through  a 
quarter  circle,  holding  its  handle  parallel  with  the  median  line — engage  the 
tonsil  in  the  ring  of  the  instrument,  encircling  it  everywhere  to  an  equal  depth, 
drawing  the  tonsil  out  with  a  tenaculum  if  necessarj' — push  the  blade  home 
firmly  and  steadily — and  withdraw  the  instrument  with  the  attached  portion 
of  the  tonsil,  (b)  With  long,  cur\'ed,  blunt  scissors;  Having  similarly  applied 
a  combined  mouth-gag  and  tongue-depressor,  and  supposing  the  tonsil  to 
be  the  left  one,  this  tonsil  is  grasped  with  long  forceps  held  in  the  operator's 
left  hand — the  scissors,  held  in  the  right  hand,  are  introduced  closed— and  arc 
then  opened  and  made  to  seize  the  portion  of  the  tonsil  protruding  beyond 
the  pillars  of  the  fauces,  between  the  grasp  of  the  forceps  and  the  pillars, 
and  to  sever  the  tonsil  with  one  stroke — which  is  withdrawn  in  the  hold  of 
the  forceps.  In  operating  on  the  right  side,  hold  the  instruments  in  the 
opjHisite  hands,  (c)  With  long  straight,  blunt  bistoury;  The  operation  is  done 
as  with  scisst>rs. 


COraPLETE  TONSILLECTOMY  THROUGH  THE  MOUTH. 

Description. — The  entire  tonsil  is  excised  through  the  mouth— preceded, 
where  dilViculty  is  anticipated,  by  a  preliminary  tracheotomy,  a  temporal' 
ligation  of  the  common  carotid,  and,  if  necessary,  by  a  temporary'  splitting 
of  the  cheek.  Indicated  in  those  cases  where  the  growth  is  limited  to  the 
tonsil,  or  but  slightly  involves  the  adjacent  portion  of  the  base  of  the  tonijuc 
or  i)illars  of  the  fauces,  but  in  which  the  tissues  of  the  neck  are  not  infiltrated. 

Preparation. — As  for  Tonsillotomy. 

Position. — Patient  supine,  shoulders  and  head  raised,  and  head  turnc<i 
so  as  best  to  expose  and  illuminate  field — Surgeon  on  side  opposite  operation 
— .Vssistant  opposite  surgeon.  Positions  for  the  preliminary  operations  will 
be  determined  by  those  o[)erations. 

Landmarks. — Anatomical  boundaries  (see  Surgical  Anatomy,  page  563)- 

Preliminary  Operations.— (a)  Preliminary  tracheotomy,  with  plugging 
of  the  laryny,  or  the  use  of  a  tampon-cannula — performed  several  day? '" 
ndvaiuc  of  the  operation,  i)referably  (or  may  be  done  at  the  time  of  theop^r^' 
turn),  (b)  Preliminary  temporary  ligation  of  the  common  carotid — performc" 
at  the  time  of  the  operation,  (c)  Preliminar>'  splitting  of  the  check,  if  <^"' 
sidcrcd  lUHOssary — from  the  angle  of  the  mouth  backward  to  the  massetf^- 
with  twistini:  or  gut-ligaturing  of  both  ends  of  the  facial  arter}' — perfornif<J 
at  the  time  oi  the  main  operation. 

Operation.  -  (i)  Having  completed  the  preliminary-  tracheotomy  and  t"^ 
liMuporary  iigatii>n  of  the  common  carotid,  expose  the  region  of  the  tonsil 
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by  means  of  a  gag  on  the  opposite  side,  and  by  splitting  of  the  cheek  on  the 
same  side,  and  by  drawing  the  tongue  well  out  of  the  mouth.  The  tumor 
is  now  dealt  with  as  indicated,  (2)  Where  a  movable,  encapsulated  tumor  is 
encountered,  the  overlying  mucous  membrane  is  incised  and  the  tumor 
shelled  out  by  means  of  blunt  dissection  and  the  fingers.  These  simple  cases 
hardly  call  for  such  extensive  preliminary  operations.  (3)  Where  the  tumor 
is  immovable,  and  involves  to  some  extent  the  fauces  and  the  base  of  the 
tongue, — the  soft  palate  is  divided  in  the  middle  line  and  thence  outward, 
with  scissors — the  growth  is  seized  with  forceps  or  tenaculum  and  drawn 
toward  the  median  line — while  its  boundaries  are  attacked  with  long,  blunt, 
curved  scissors,  removing  the  pillars  and  tonsillar  tumor  en  masse — together 
with  the  entire  gland  and  growth,  and  as  much  of  the  fauces  and  tongue  as 
necessary,  all  being  deliberately  dissected  out  of  their  bed — controlling 
hemorrhage  by  pressure-force] )s,  or  by  twisting  or  traction  upon  the  tem- 
porary ligature  around  the  common  carotid  until  the  vessels  can  be  controlled. 

(4)  No  suturing  of  the  parts  about  the  bed  of  the  tonsil  is  done.  If  necessary, 
the  region  is  packed  with  gauze,  and  pressure  kept  up  without  and  within. 

(5)  The  wound  of  the  cheek  is  neatly  rej)aired  by  interrupted  external  and 
internal  sutures,  the  latter  being  a[)piied  first.  The  wound  of  the  common 
carotid  is  closed.  The  tracheotomy  tube  is  retained  in  situ  for  a  few  days. 
The  mouth  is  frequently  rinsed  with  antiseptic  washes. 
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CUKICVliKS  ()Im:ration. 

Description. — The  lateral  j)haryngeal  wall  is  exposed  by  means  of  a 
careful  dissection  through  the  neck,  and  removed  to  the  indicated  extent, 
together  with  the  tumor,  tonsil,  and  all  lym[)hatic  glands  and  involved  tissues 
adjacent.  The  operation  is  at  first  a  cervical  pharyngotomy,  and  becomes 
a  partial  pharyngeclomy,  in  j)roj)orti()n  to  the  amount  of  pharyngeal  wall 
removed.  Indicated  in  large,  adherent  diffused  tumors  of  the  tonsillar 
region,  with  lymphatic  involvement  of  the  neck. 

Preparation. — Mouth  frequently  cleansed  with  antiseptic  washes.  Neck 
and  side  of  face  shaved,  if  necessary. 

Position. — Patient  su])ine,  shoulders  elevated,  head  thrown  back  and  to 
opposite  side,  over  a  cushion  or  sand  bag,  rendering  neck  prominent — 
Surgeon  on  side  of  operation  (or  on  opposite  side  leaning  over) — Assistant 
opposite  surgeon. 

Landmarks. — Lol>ule  of  ear;  anterior  borflcr  of  sternomastoid;  hyoid 
bone;  lower  border  of  inferior  maxilla  and  its  angle;  known  anatomical 
relations  of  the  tonsil. 

Incision.  — (I)  Oblique  incision  begins  opposite  lobule  of  ear — passes 
down  anterior  border  of  sternomastoid  as  far  as  the  level  of  the  hyoid  bone, 
or  to  below  the  level  of  the  lower  border  of  the  tumor.  (2)  A  second  nearly 
horizontal  incision  begins  from  the  oblique  one,  o|)posite  the  angle  of  the 
jaw,  and  is  continued  transversely  forward  along  the  lower  border  of  the 
inferior  maxilla.     (See  Fig.  ,^41.  A.) 

Operation. — (1)  These  incisions  are  carried  through  skin,  platysma, 
and  superficial  fascia — the  external  jugular  and  temporofacial  veins  are 
divided  between  two  ligatures — l>ranches  of  the  cervicofacial  nerve  encoun* 
tered  are  guarded  as  far  as  j)ossible.  (2)  The  flaps  thus  marked  out  are 
drawn,  the  one  uj^ward  and  forward,  the  other  downward  and  forward,  and 
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the  dissection  carried  on  deeply  in  the  submaxillary  and  sup)erior  carotid 
triangles  (see  Surgical  Anatomy  of  the  neck,  page  133) — dividing  the  stylo- 
hyoid, styloglossus,  stylopharyngeus,  and  probably  the  digastric — dividing 
the  facial  arten'  and  vein  between  double  ligatures — and  guarding  the  hypo- 
glossal and  glossophar\'ngeal  nerves.  (3)  The  parotid  gland  is  displaced 
upward — the  submaxillar}-  gland  forward — and  the  internal  carotid  arteiy 
and  internal  jugular  vein  outward — these  structures  being  held  out  of  the 
way  by  retraction.  (4)  The  pharyngeal  wall  is  now  exposed  and  op)ened — 
and  the  tonsil  removed,  together  with  as  much  of  the  phar}'ngeal  wall  and 
adjacent  tissues,  including  cervical  glands,  as  are  involved,  by  scissors  or 
knife.  (5)  The  pharyngeal  wall,  upon  completion  of  the  operation,  is  sutured 
as  well  as  possible,  and  a  temporary  drain  is  placed  from  the  pharyngeal  wall 
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through  the  lower  part  of  the  cervical  wound,  the  remainder  of  the  outer 
wound  being  sutured. 

Comment. — The  operation  may  be  aided  by  a  finger  in  the  mouth,  out- 
lining the  growth  and  pressing  it  outward.  The  cheek  may  also  be  split 
and  the  ton>il  attacked  from  l>oth  sides. 

Other  Methods  of  Pharyngotomy  for  Exposure  of  the  Tonsil. — 

(V.ernv's  Metliod— a  ])reliminary  tracheotomy  is  j)erformed,  a  tampon- 
cannula  being  used — the  inferior  maxilla  is  then  divided  and  its  parts  tem- 
porarily turned  aside. 

Mikulicz's  Method  -  a  |)reliminary  tracheotomy,  with  a  tampon-cannula, 
is  performed — and  a  i)art  or  all  of  the  ascending  ramus  of  the  inferior  maxilla 
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VI.  THE  PAROTID  GLAND  AND  STENSON'S  DUCT. 
SURGICAL  ANATOMY. 

Situation. — The  parotid  gland  lies  upon  the  side  of  the  face  just  below 
and  in  front  of  the  ear,  overlapping  the  angle  of  the  ramus  of  the  inferior 
maxilla  anteriorly,  and  extending  behind  it  posteriorly. 

Boundaries.^^uperiorly ;  root  of  zygoma.  Inferiorly;  angle  of  in- 
ferior maxilla,  and  line  drawn  thence  to  mastoid  process.  Anteriorly; 
overlaps  masseter  muscle  to  a  variable  extent.  Posteriorly ;  external  auditory 
meatus;  mastoid  process;  sternomastoid;  posterior  belly  of  digastric  (some- 
what overlapping  it). 

Relations  of  Surfaces. — Anterior  surface;  grooved  by  posterior 
border  of  ascending  ramus  of  inferior  maxilla — lying,  in  front  of  ramus, 
over  masseter  muscle — and  passing,  behind  ramus,  between  external  and 
internal  pterygoid  muscles.  External  surface ;  lobulated  and  covered  by 
parotid  fascia,  platysma,  and  skin,  with  several  lymphatic  glands  resting 
upon  it,  as  well  as  facial  branches  of  auricularis  magnus  nerve.  Internal 
surface ;  in  relation  with  styloid  process  and  its  muscles,  and  with  internal 
carotid  artery  and  internal  jugular  vein — and  passes  deeply  into  neck  by 
three  large  processes — (1)  Pter>-goid  process,  running  forward  under  ramus 
of  inferior  maxilla,  between  external  and  internal  pterygoids — (2)  Glenoid 
process,  running  inward  under  temporomaxillary  articulation  into  back  of 
glenoid  cavity — (3)  Carotirl  process,  running  inward  to  surround  styloid 
process  and  pass  between  carotid  vessels.  Separated  from  submaxillary 
gland  by  .stylomaxillary  ligament. 

Arteries. — From  the  external  carotid  and  from  its  branches. 

Veins. — Empty  into  the  external  jugular. 

Lymphatics. — Empty  into  the  suj^erficial  and  deep  cervical  glands. 

Nerves. — From  carotid  plexus;  facial;  auriculotemporal;  auricularis 
magnus. 

Structures  Passing  through  the  Parotid  Gland. — Arteries;  external 
carotid  passes  deeply  into  gland  from  Vjelow  and  posteriorly,  and  gives  off 
within  the  gland — transverse  facial,  emerging  from  front  of  gland — temporal, 
emerging  from  above — posterior  auricular,  emerging  from  behind — and 
internal  maxillary,  passing  inward  l)etwecn  neck  of  jaw  and  internal  lateral 
ligament.  Veins;  temporomaxillary;  connecting  vein  from  temporomaxillary 
to  internal  jugular.  Nerves;  facial,  entering  gland  at  its  posterior  border, 
crossing  external  carotid  in  its  [)assage  forward,  and  dividing  in  the  gland 
into — tem[)orofacial  division,  emerging  upward  and  forward  from  anterior 
border  of  gland — and  cervicofacial  division,  emerging  downward  and  forward 
from  anterior  border  of  gland;  branches  of  auricularis  magnus,  entering  from 
below  to  join  facial;  auriculotemporal  branch  of  inferior  maxillary,  emerging 
from  upper  part  of  gland. 

Structures  in  Proximity  to  Bed  of  Parotid  Gland. — Internal  carotid 
artery;  internal  jugular  vein;  spinal  accessory,  glossopharyngeal,  and  pneu- 
mogastric  nerves. 

Stenson's  Duct. — Formed  In-  branches  converging  from  anterior  part 
of  gland — runs  transversely  forward,  crossing  masseter  muscle,  piercing 
buccinator  muscle,  and  j^assing  ol)liquely  forward  between  this  muscle  and 
the  mucous  membrane  of  the  mouth,  to  open  ujwn  the  inner  aspect  of  cheek 
opposite  the  crown  of  the  second  upper  molar  tooth.  Its  general  course  is 
about  a  finger's-breadth  below  the  zygoma.  The  transverse  facial  artery 
passes  above  it,  and  branches  of  the  facial  nerve  below  it. 
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Socia  Parotidis. — Sometimes  exists  as  a  separate  gland,  lying  upon  the 
masseter  between  the  zygoma  and  Stenson's  duct. 


INSTRUMENTS  USED  IN  OPERATIONS  UPON  THE  PAROTID  GLANDS. 

See  those  mentioned  under  the  Esophagus  (page  558)  and  Tonsils  (page 
563) — especially  those  used  in  exposing  these  structures. 


EXaSION  OF  THE  PAROTID  GLAND. 

Description. — The  total  removal  of  even  the  normal  parotid  gland  b 
very  difficult — and  when  involved  by  a  large,  adherent  tumor,  it  is  practicaDy 
impossible  to  remove  the  entire  gland.  When  the  tumor  is  small  and  the 
combined  mass  of  tumor  and  gland  is  movable,  the  excision  is  somewhat 
less  difficult. 

Preparation. — Neck  and  side  of  face  are  shaved,  if  necessarj'. 

Position. — Patient  supine,  shoulders  elevated,  neck  prominent,  head 
turned  to  opposite  side.  Surgeon  on  side  of  o]3eration.  Assistant  opposite 
surgeon. 

Landmarks. — Anatomical  boundaries  of  the  parotid,  and  the  contour 
of  the  tumor. 

Incision. — Vertical  incision  beginning  midway  between  mastoid  process 
and  condyle  of  jaw — extending  downward  parallel  with  the  ascending  ramus 
of  the  jaw  to  just  below  its  angle — rounding  thence  forward  just  beneath 
the  lower  border  of  the  inferior  maxilla  to  the  anterior  border  of  the  masseter 
muscle.  Additional  room  may  be  gotten  by  adding  a  posterior  indsion  to 
the  vertical  one  opposite  the  forward  curve  just  described.  Also  the  vertical 
incision  may  be  continued  on  downward  along  the  anterior  border  of  the 
sternomastoid  below  the  point  at  which  the  anterior  or  posterior  addition  to 
the  vertical  incision  comes  off,  as  determined  by  the  size  and  nature  of  the 
tumor.     (See  Fig.  341,  B.) 

Operation. — (1)  The  flap  of  integuments  marked  out  by  the  vertical 
incision  with  the  forward  curve  beneath  the  inferior  maxilla,  should  be  Td\^ 
and  turned  upward  upon  the  face  and  stitched  to  the  cheek — and  the  postenot 
margin  of  the  wound  drawn  well  backward.     Doubly  ligate  the  superfi*^*' 
veins  as  encountered,  and  divide  them  between  the  ligatures.     (See  Fig.  34^' 
(2)  The  chief  hemorrhage  may  be  controlled  in  one  of  three  ways,  depend*^^ 
upon  the  nature  and  extent  of  the  operation  and  the  judgment  of  the  oper^*^^^ 
— (a)  By  the  ligation  of  the  vessels  as  encountered  in  the  steps  of  the  opera  t'^?^ 
— (b)  By  the  early  exposure  and  double  ligation  of  the  external  carotid  ^^^  ^ 
its  division  between  the  ligatures — (c)  By  the  early  exposure  and  tempo^^/^ 
ligation  of  the  common  carotid.     The  first  method  may  be  resorted  to  in  ^ 

simplest  cases — the  third  in  the  most  difficult.  (3)  The  gland  and  tu^^| 
arc  approached  from  the  inferior  and  posterior  aspect — dissected  from  t^^v 
bed  aii<l  drawn  upward  and  fonvard  and  held  under  traction  of  \-uls^^^ 
During  this  step  the  external  carotid  will  be  brought  into  \iew  and  sho^^^ 
bo  doubly  ligatcd  and  divided  between  the  ligatures  (unless  done  as  a  f^^^^ 
liminary  o{>eration — and  should  be  done  even  if  the  common  carotid  h  '^' 
h;ul  a  tomjMirary  ligature  thrown  around  it,  as  the  branches  of  the  extei — ^^^ 
I  arotid  help  to  hold  the  gland  in  its  bed).  And  all  arterial  and  venous  branc"^^ 
subscijiicntly  encountered  entering  or  leaving  the  gland,  as  it  is  raised  fi— -'■'^ 
it«t  bni,  arc  to  be  similarly  divided  between  double  ligatures.     (4)  The 
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the  facial  nerve  is  difficult.  If  the  nerve  be  involved  in  large,  ad- 
mor-growth,  its  sacrifice  is  almost  certain — and,  under  these  circum- 
it  is  often  deliberately  divided.  If  the  tumor  be  more  friable,  and 
f  leaving  infecting  material  not  thereby  materially  increased,  one 
ndeavor,  by  means  of  a  blunt  dissector  and  the  fingers,  to  break 
rlying  and  encompassing  gland  and  free  the  main  divisions  (temporo- 
d  cervicofacial)  of  the  nerve  and  [)reservc  them  intact.  In  any 
iiere  possible  and  not  contraindicated,  an  attempt  should  be  made 
he  branches  of  the  nerve  as  long  as  possible — and,  where  they  have 
ded,  after  the  removal  of  the  gland,  to  gut-suture  the  proximal  and 
is  of  those  severed  (neurorrhaphy).  (5)  The  deeper  portions  of  the 
terygoid,  glenoid,  and  carotid  lol^es)  are  to  be  now  dissected  from 


.— KxcisioN  OK  rAKoTii)  C.LANi) :— A.  I'aroiicl  j^-l;iii(l  ;  R,  Stciisoii's  duct;  C,  Masseler 
Stylohyoid  niiisrle;  K.  Slcniomasloitl  rniiM  Ic  ;  l-",  Flxlcriial  carotid  arttry  ;  {i,Ju>{ii!ar 
ypoj^lo^sal  iicr\  e  ;  I,  1'oj.ttTior  aiiiiiular  ariciN  and  vein  ;  J,  Iciiiiioral  artery  ami  vciiiaiid 
j^>oral  iiervi-;  K,  Transverse  facial  artery  and  \ein.  'rern|)orolacial  branches  ol  fat  ial 
oil  einerKiii«  upward  and  forward  from  the  Klaiid— and  cervicofacial  branches  downwaid 
I.  The  pteryj^oid.  «leiioi«l,  and  carotid  processes  of  the  >;land  arc  hidden  from  view.  L, 
ched  hack  to  the  check. 


s  chiefly  by  means  of  a  blunt  dissector  and  curved  scissors,  with 
care — ^remembering  that  these  processes  of  the  gland  rest  upon  the 
carotid  artery  and  internal  jugular  vein— and  that  the  pneumo- 
ijlossopharyngeal,  spinal  accessory,  and  hy])oglossal  nerves  lie  in 
ively  close  proximity.  Injury  to  the  internal  jugular  vein  is  the 
iger  here.  Slight  additional  room  is  gained  at  this  difficult  stage, 
ep  wound  between  the  jaw  and  the  mastoid  process,  by  j)ushing  the 
forward  and  to  the  opposite  side.  Where  difficulties  appear  in- 
able,  the  deeper  lobes,  or  parts  of  them,  must  be  cut  off  and  left 
(6)  The  tumor  is  now  drawn  upward  and  the  facial  j>ortion  dissected 
Stenson's  duct  is  ligated   with  chromic  gut  and  se\ered  a  short 
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distance  from  the  gland — its  distal  end  being  touched  with  the  actual  autcnr, 
or  carbolic  acid,  and  left  in  situ.  (8)  All  hemorrhage  having  been  controlled, 
a  dependent  drainage  is  temporarily  introduced  and  the  remainder  of  the 
wound  sutured  and  a  firm  compress  applied. 

Comment. — The  vessels  from  which  hemorrhage  is  to  be  expected  are 
the  superficial  temporal,  transverse  facial,  occipital,  posterior  auricular, 
internal  maxillar>',  and  external  carotid  arteries;  the  external  jugular  and 
temporomaxillary  veins,  and  branches  between  the  external  and  internal 
jugular  veins;  and  numerous  unnamed  and  enlarged  anastomoses. 

The  ramus  of  the  lower  jaw  may  be  turned  aside  in  an  osteoplastic  flap 
to  give  more  room. 

Where  the  tumor  of  the  parotid  is  encapsulated,  the  tumor  alone  may  be 
removed  and  the  gland  left  intact,  except  for  the  incision  into  the  gland  for 
the  enucleation  of  the  growth. 


VIL  THE  SUBMAXILLARY  GLAND  AND  WHARTON'S  DUCT. 
SURGICAL  ANATOMY. 

Situation. — The  submaxillary  gland  lies  below  the  base  and  internal 
surface  of  the  inferior  maxilla  and  above  the  digastric  muscle— occupjing 
the  anterior  part  of  the  submaxillary  triangle. 

Relations. — Covered  by;  skin;  platysma;  superficial  cervical  fasda, 
facial  vein,  inframaxillary  branches  of  facial  nerve;  deep  cenical  fascia; 
submaxillary  fossa  of  body  of  inferior  maxilla;  lymphatic  glands.  Rests 
upon;  mylohyoid  in  front;  hyoglossus  behind;  styloglossus  above;  and  also 
upon  facial  artery,  mylohyoid  branch  of  inferior  dental  arterj',  and  mylohmd 
branch  of  inferior  dental  nen'e.  Anteriorly;  anterior  belly  of  digastric 
Posterioriy ;  stylomaxillary  ligament,  which  separates  it  from  parotid  gland. 

Other  Relations. — (a)  Bulk  of  submaxillary  gland  is  separated  from 
sublingual  gland  by  mylohyoid  muscle,  (b)  Facial  arter}'  grooves  posterior 
and  sujierior  aspects  of  the  gland,  (c)  Lingual  branch  of  fifth  and  hjTW- 
glossal  nerves  lie  between  the  gland  and  hyoglossus  muscle.  The  glosso- 
pharyngeal nerve  lies  beneath  the  hyoglossus  muscle,  (d)  Deep  portion  of 
submaxillary  gland  passes  around  posterior  free  border  of  mylohyoid  muscle 
on  to  the  hyt^giossus  muscle. 

Arteries. — Submaxillary  and  submental  branches  of  facial,  and  branches 
of  lin«;ual. 

Veins. — Branches  corresponding  with  arteries. 

Nerves. — From  submaxillar}*  ganglion;  mylohyoid  branch  of  infenor 
dental;  sympathetic. 

Wharton*s  Duct. — Runs  inward  between  mylohyoid  and  hyogk^ssus- 
then  between  mylohyoid  and  geniohyoglossus — and  finally  under  mucous 
memhrane  of  mouth,  between  geniohyoglossus  and  sublingual  gland^to 
empty  at  side  of  fra'num  linguie.  It  runs  between  the  lingual  of  fifth  and 
hypoglossal  nerves  on  hyoglossus  muscle — passing  under  lingual  nene  at 
anterit)r  border  of  hyoglossus,  and  then  lying  above  it. 


INSTRUHENTS. 
See  those  used  in  exposing  Esophagus  and  Tonsils. 


FWf-  34S' — PostTtoN  OF  Incisions  for  Ofkrations  vrott  thb  Larynx  and  St'suAXiLLARV 
AND  Thvroid  Glands  :— a.  Excision  ni  suhnuixilbry  gland;  B,  Total  laryngectomy,  C,  Partial 
Ihyroidcctomy ;  D.  Total  thyroidectomy. 


EXaSION  OF  SUBMAXILLARY  GLAND. 

Description.^ — The  submnxillary  gland  is  frequenily  remuved  for  tumor. 

Preparation— Position.— ^ As  for  the  Parotid  Gland  (page  568). 

Landmarks. — AnattimicMl  boundaries  ni  ihe  gland,  and  the  ccmlour  of 
ihc  tumor. 

Incision. — Curved  inci-sion.  with  downward  con\exity,  extending  from 
just  below  median  line  of  inferior  maxilla  to  just  below  angle  of  inferior 
maxilla — reaching  below  to  hyoid  bone.     (See  Fig.  34.:^»  A.) 

Operation. — (i)  Incise  skin,  platysma,  superficial  fascia  along  above 
line— diN-iding,  l>eiween  double  ligatures,  ihe  superficial  veins  encountered 
(tributaries  of  facia!,  anterior  jugular,  external  jugular).  The  in fra maxillary* 
branches  of  the  facial  nerve  are  encountered  crossing  the  line  of  incision 
and  are  safeguarded  as  far  as  possible  by  retraction.  (2)  The  dap  of  super- 
ficial structures  thus  formed  is  dissected  back — retracted  ujiward  toward  the 
face — and  either  held  out  of  the  way,  or  stitched  to  tiie  cheek-  (3)  The 
special  compartment  of  deep  cervical  fascia  enclosing  the  sul)ma.\illary  gland 
is  now  incised  transversely  at  its  lower  part  and  the  gland  exposed.  The 
connective  ti&sue  attachments  of  the  gland  to  the  hyoid  bone  and  digastric 
tendon  are  divided.  (4)  The  gland  is  now  raised  from  the  mylohyoid  and 
hyoglossus  and  retracted  upward  over  the  lower  border  of  the  jaw.  (s) 
The  facial  artery  is  tied  and  cut  between  two  ligatures  as  soon  as  it  presents 
in  the  field.  The  hypoglossal  nerve  is  guarded  as  it  lies  between  the  sub- 
ma.xillary  gland  and  the  tower  part  of  the  hyoglossus:  and  the  lingual  of  the 
tlflh  as  it  lies  between  llie  gland  and  the  ujiper  part  of  the  hyoglossus  and 
styloglf>ssus ;  (the  glossopharyngeal  lying  beneath  the  hyoglossus  and  out  of 
the  way).  (6)  The  gland  is  now  drawn  dtnvnward  anti  outward  and  separated 
fnim  the  submaxillar)'  fossa  of  the  inferior  maxilla  by  blunt  dissection— and 
its  deep  portion  drawn  and  dissected  out  horn  behind  the  mylohyoid  muscle. 
(7)  Wharton's  duct  is  ligated  a  short  distance  from  the  gland  and  divided — 
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the  dissection  carried  on  deeply  in  the  submaxillary  and  superior  carotid 
triangles  (see  Surgical  Anatomy  of  the  neck,  page  133) — dividing  the  stylo- 
hyoid, styloglossus,  stylopharyngeus,  and  probably  the  digastric— dinding 
the  facial  artery  and  vein  between  double  ligatures — and  guarding  the  hj-po- 
glossal  and  glossopharyngeal  nerves.  (3)  The  parotid  gland  is  displaced 
upward — the  submaxillary  gland  forward — and  the  internal  carotid  artery 
and  internal  jugular  vein  outward — these  structures  being  held  out  of  the 
way  by  retraction.  (4)  The  pharyngeal  wall  is  now  expc^ed  and  opened— 
and  the  tonsil  removed,  together  with  as  much  of  the  pharyngeal  waU  and 
adjacent  tissues,  including  cervical  glands,  as  are  involved,  by  scissors  or 
knife.  (5)  The  pharyngeal  wall,  upon  completion  of  the  operation,  is  sutured 
as  well  as  possible,  and  a  temporary  drain  is  placed  from  the  pharyngeal  wall 


\o»- 


Fig.  341.— Incisions  for  Excision  ok  Tonsii.  and  Parotid  Gland  :— A,  Incision  for  complet^^ 
silieclomy  throuRh  the  neck  (Cheever's  operation) ;  B,  Incision  for  excision  of  the  parotid  gl»** 

through  the  lower  part  of  the  cervical  wound,  the  remainder  of  the  o*-'^ 
wound  being  sutured.  ^^^^^ 

Comment. — The  operation  may  be  aided  by  a  finger  in  the  mouth,  C^ 
lining  the  growth  and  pressing  it  outward.  The  cheek  may  also  be  s  ' 
and  the  tonsil  attacked  from  both  sides. 

Other  Methods  of  Pharyngotomy  for  Exposure  of  the  Tonsil.— 

Czerny's  Mcth(xi — a  preliminary  tracheotomy  is  performed,  a  tami 
cannula  being  used — the  inferior  maxilla  is  then  divided  and  its  parts  t 
porarily  turned  aside. 

Mikulicz's  Method — a  preliminary  tracheotomy,  with  a  tampon-cann 
is  performed — and  a  part  or  all  of  the  ascending  ramus  of  the  inferior  ma: 
is  excised. 
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VI,  THE  PAROTID  GLAND  AND  STENSON'S  DUCT. 
SURGICAL  ANATOMY. 

Situation. — The  parotid  gl.md  lies  upon  the  side  of  ihe  fate  just  below 
id  in  frtjiit  of  the  ear,  overlapping  the  angle  of  the  ramus  of  the  inferior 
||axill;t  anteriorly,  and  exteiuling  behind  it  posleriorly. 
t  Boundaries. — Superiorly;  rmit  of  zygoma.  Inferiorly;  angle  of  in- 
brior  maxilla,  and  line  drawn  thence  to  mastoid  prrKcss.  Anteriorly  J 
tvcrlaps  masseter  muscle  to  a  variable  extent.  Posteriorly ;  external  auditory 
Deatus;  mastoid  process;  sternomastoid ;  posterior  belly  of  digastric  (some- 
rhat  overlapping  it). 

Relations  of  Surfaces. — Anterior  surface;  grooved  by  posterior 
KJrder  of  ascending  ramus  of  inferior  maxilla — lying,  in  front  of  ramus, 
►vcr  masseter  muscle — and  jiassing,  behind  ramus,  between  external  and 
ntemal  pterj-goid  muscles.  External  surface;  lobulated  and  covered  by 
>arotid  fascia,  platysma,  antl  skin,  with  several  lymphatic  glands  resting 
ip<5n  it*  as  well  as  facial  branches  of  auricularis  magnus  ner^e.  Internal 
furface;  in  relation  with  styloid  process  and  its  muscles,  and  with  internal 
tarotid  artery  and  internal  jugular  vein — and  passes  deeply  into  neck  by 
liree  large  processes — (1)  Pterkgnid  process,  running  forward  under  ramus 
>f  inferior  maxilla,  between  external  and  internal  pterygoids — (2)  Glenoid 
inrocess,  running  inward  under  teniporomaxillary  articulation  into  back  of 
denoid  cavity — (3)  Carotid  process,  running  inward  to  surround  styloid 
process  and  pass  lu'tween  carotid  vessels.  Separated  fnmi  submaxillary 
|laml  by  stylomaxillary  ligament. 

Arteries. — From  the  external  carotid  and  from  its  branches. 

Veins.  -Empty  into  the  externul  jugular. 

Lymphatics. — Empty  into  the  superficial  and  deep  cervical  glands. 

Nerves. — From  carotid  plexus;  facial;  auriculotemporal;  auricularis 
tnagnus. 

Structures  Passing  through  the  Parotid  Gland.— Arteries;  external 
fcaroiid  passes  deeply  inltt  gbnd  from  below  and  |K»slerit>rly,  and  gives  off 
iji'ithin  the  gland — transverse  facial,  emerging  from  front  of  gland — tem^M)ral, 
emerging  from  above — posterior  auricular,  emerging  from  behind — and 
internal  maxillan-,  passing  inward  between  neck  «>f  jaw  and  internal  lateral 
ligament.  Veins;  temporomaxillary;  connecting  vein  from  temporomaxillar}' 
io  internal  jugular.  Nerves;  facial,  entering  gland  at  its  [>osterior  border, 
Cr«>5sing  external  carotid  in  its  passage  forward,  and  dividing  in  the  gland 
inlii — temporofacial  division,  emerging  upward  and  forward  from  anterior 
border  of  gland — and  cervicofacial  division,  emerging  ditwnward  and  forward 
from  anterior  border  of  gland;  branches  of  auricularis  magnus.  entering  from 
btlow  to  join  facial;  auriculotemporal  branch  of  inferior  maxillar)',  emerging 
nrom  upper  part  of  gland. 

Structures  in  Proximity  to  Bed  of  Parotid  Gland.— Internal  carotid 
y;  internal  jugular  \ein;  spinal  accesson'.  glossopharyngeal,  and  pneu- 
stric  nerve >. 
itenson*s  Duct.— Formed  by  branches  converging  from  anterior  })art 

gland — runs   transversely   forward,    crossing   masseter   muscle,    piercing 
iccinator  muscle,  and  [)assing  obliquely  fonvard  between  this  muscle  and 

mucous  membrane  of  the  mouth,  to  open  u|»on  the  inner  aspect  of  cheek 
itc  the  crown  of  the  second  upper  molar  tooth.     lt<i  general  course  is 
a  finger 's-brea<lih  below  the  zygoma.     The  transverse  facial  artery 
nbove  it,  and  branches  of  the  facial  nerve  below  it. 
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and  its  distal  end  touched  with  the  actual  cautery  or  carboKc  acid.  (8) 
Temporary  drainage  may  be  used  at  the  dependent  angle  of  the  wound — which 
is  elsewhere  closed — and  a  firm  compress  applied. 


VIII.  THE  SUBLINGUAL  GLAND  AND  DUCT  OF   BAR- 
THOLIN. 
SURGICAL  ANATOMY. 

Situation. — The  sublingual  gland  lies  beneath  mucous  membrane  of 
forepart  of  mouth,  near  to  fraenum  linguae,  in  contact  with  sublingual  fossa 
of  inferior  maxilla,  and  rests  upon  mylohyoid  and  geniohyoglossus  muscles. 

Relations. — Superiorly;  muct)us  membrane  of  mouth.  Inferiorly; 
mylohyoid  muscle.  Anteriorly;  sul)lingual  fossa  of  inferior  ma.xilla;  its 
opposite  fellow.  Posteriorly;  deej)  part  of  submaxillary  gland  (mylohyoid 
separating  it  from  bulk  of  sulmiaxillary  gland).  Internally ;  geniohyoglossus, 
from  which  lingual  nerve  and  Wharton's  duct  separate  it. 

Arteries. — .Sul)lingual  and  sul)mental. 

Veins. — Correspond  with  arteries. 

Nerves. — From  gustatory  and  symj)athctic. 

Duct  of  Bartholin.— The  main  fliul  of  the  gland — running  along  with, 
and  opening  in  common  with,  Wharton's  duct. 

Ducts  of  Rivinus. — Eight  to  twenty  secondary  ducts — opening  on  floor 
of  mouth. 

INSTRUMENTS. 
See  those  used  in  expensing  the  Esophagus  (page  55S)  and  Tonsils  (page 

563)- 

EXCISION  OF  SUBLINGUAL  GLAND 

rilkOl'C.H    I-l.OOK   OF    MOLTII. 

Description. — The  sul)lingual  gland  may  rccjuire  removal  for  tumor, 
or  for  embedded  calculus. 

Preparation. — Frequent  antisci)tic  rinsings  of  mouth. 

Position.— Patient  supine,  shoulders  and  head  elevated,  mouth  gagged 
open  and  tongue  held  to  opposite  side — Surgeon  on  side  of  operation — 
Assistant  opposite. 

Landmarks. — .Anatomical  relations  of  gland,  and  outline  of  tumor. 

Incision. — .V  straight  intision  made  in  lloor  of  mouth,  beginning  at  the 
median  line,  a  short  distance  l>ack  of  the  alveolar  margin,  and  carried  obliquely 
l)ackward  and  outward,  parallel  with  the  alveolar  margin,  for  about  4  cm. 
(about  i^  inches). 

Operation. —  (i)  Having  incised  mucous  membrane  of  mouth  and  re- 
tracted margins  of  wound,  the  upper  aspect  of  the  gland  is  exposed  imme- 
diately beneath  it.  (2)  Having  well  cxj>osed  the  u])per  portion  of  the  gland 
by  retraction  of  the  margins  of  the  wound,  the  gland  is  seized  with  toothed 
forceps  and  drawn  upward,  while  being  sej)arated  l)y  means  of  a  blunt  dis- 
sector— from  the  mylohyoid  muscle  below — from  the  geniohyoglossus  muscle, 
lingual  nerve,  and  Wharton's  duct  internally — from  its  opposite  fellow  in 
front  and  on  the  opposite  sideband  from  the  deep  part  of  the  submaxillary 
gland  behind.  (3)  Having  raised  it  from  its  bed,  its  ducts  are  divided.  (4) 
The  mucous  meml^rane  is  sutured  over  its  site — one  end  being  left  open  for 
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Comment. — The  gland  may  be  partially  excised  (in  cystic  enlargements) 
by  picking  up  its  upper  wall  with  toothed  forceps  and  cutting  out  a  large 
piece  of  the  wall  and  gland  with  curved  scissors. 


IX.  THE  THYROID  GLAND. 
SURGICAL  ANATOMY. 

Situation. — The  thyroid  gland  is  situated  at  the  upper  part  of  the  trachea 
— consisting  of  two  lateral  lobes,  which  extend  from  nearly  as  high  as  the 
oblique  line  on  the  ala  of  thyroid  cartilage,  down  to  fifth  or  sixth  tracheal 
ring — and  of  an  isthmus  from  0.5  to  2  cm.  (about  \  to  |  inch)  broad,  which 
generally  covers  the  second  and  third  (and  sometimes  fourth)  tracheal  rings. 

Relations. — ^Anteriorly;  covered  by  sternohyoid;  sternothyroid;  omo- 
hyoid; and  slightly  overlapped  by  anterior  border  of  sternomastoid.  Later- 
ally; sheath  of  great  vessels.  Upper  ])art  of  lateral  lobe  lies  between  the 
sternothyroid  and  inferior  constrictor,  the  latter  sejxirating  it  from  the  ala 
of  thyroid  cartilage.  Posteriorly;  embraces  trachea  and  larynx,  reaching 
backward  to  lower  part  of  pharynx,  and,  especially  on  left,  to  esophagus; 
recurrent  laryngeal  nerves;  branches  of  inferior  thyroid  artery. 

Middle  or  Pyramidal  Process. — May  be  developed  in  connection  with 
the  thyroglossal  duct — extending  ui)ward  from  the  isthmus  or  left  lobe — 
and  connected  to  the  thyrohyoid  meml>rane  or  Ijody  of  the  hyoid  lione. 

Suspensory  Ligaments  of  the  Thyreoid  Gland. — Two  ligaments  pass 
from  inner  and  posterior  aspect  of  lobes  upward  to  sides  of  cricoid  cartilage. 
Recurrent  laryngeal  nerves  lie  in  contact  with  their  outer  surface. 

Arteries. — Two  superior  thyroid  arteries  from  external  carotid  to  superior, 
internal  and  anterior  parts  of  lateral  lobes;  two  inferior  thyroids  from  thyroid 
axis  to  external  and  posterior  ])arts  of  lateral  lobes;  and  sometimes  thyroidea 
ima  from  innominate  or  aorta. 

Veins. — Two  superior  and  two  middle  thyroid  emptying  into  internal 
jugular;  two  inferior  thyroid,  emptying  into  innominate.  These  veins  form 
a  plexus  ujKjn  the  surface  of  the  gland  and  trachea. 

Lymphatics. — Empty  into  thoracic  duct  and  right  lymphatic  duct. 

Nerves. — From  inferior  and  middle  cervical  ganglion. 

Other  Relations. — Recurrent  laryngeal  nerves  ascend  obliquely  to  side 
of  trachea,  running  either  behind  or  in  front  of  inferior  thyroid  arteries — 
requiring,  therefore,  special  care  to  avoid  them. 

Middle  cervical  ganglion — lies  opposite  sixth  cervical  vertebra — generally 
lying  upon  or  near  the  inferior  thyroid  artery. 

It  is  necessary  to  distinguish  the  deep  cervical  fascia  surrounding  the 
thyroid  gland  from  the  caj>sule  of  the  gland  itself. 


INSTRUMENTS. 
See  those  used  in  exposing  the  Kso])]iagus  (page  558)  and  Tonsils  (j)age 
563)- 

PARTIAL  THYROIDECTOMY 

HV   AN'C.rLAR    INCISION  —  KOrH  KKS    Ol'KKATION. 

Description. — Consists  in  the  removal  of  one  lobe  of  the  thyroid  gland. 
The  features  of   the  removal  of    a  large  goitrous  thyroid  can  Ije  but  very 
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imperfectly  illustrated  upon  a  normal  thyroid   gland — but  the  steps  of  the 
operation  for  the  former  condition  will  be  given. 

Preparation.— Neck  sha\'ed. 

Position. — Patient  supine,  shoulders  elevated,  neck  prominent,  head  at 
first  slightly  to  opposite  side  and  then  held  in  median  line.  Surgeon  in  front 
of  neck,  on  side  of  lobe  to  be  removed  (or  on  opposite  side  leaning  over). 
Assistant  opposite  surgeon. 

Landmarks. — Outline  of  sternomastoid  muscle;  upper  border  of  thyroid 
cartilage;  anatomical  iKisition  of  thyroid  gland;  contour  of  tumor. 

Incision. — Begins  over  the  prominence  of  the  stemomastoid  muscle,  on 
a  level  with  the  thyroid  cartilage — runs  forward  nearly  transversely,  to 
median  line,  inclining  slightly  downward  in  the  crease  of  the  neck — thence 
passes  vertically  downward  to  the  suprasternal  notch,  or,  in  large  tumors, 
on  to  the  manubrium.     (See  Fig.  343,  C.) 

Operation. — (1)    The   above   incision   passes   through  skin,   sup>erficial 
fascia,  and  platysma.     (2)  In  the  Horizontal  Portion  of  the  Wound; — the 
anterior  jugular  and  connecting  branch  between  it  and  the  external  jugular 
are  divided  between  double  ligatures.     (The  external  jugular  lies  behind 
the  posterior  end  of  this  incision.)     Branches  of  the  superficial  cervical  and 
inframaxillary  nerves  are  encountered  and  are  guarded  as  well  as  ptossible 
by  retraction.     Externally,  the  anterior  edge  of  the  stemomastoid  is  exp>osed, 
freed,  and  drawn  backward.     Internally,  the  sternohyoid  and  sternothyroid 
are  exposed,  the  overlying  fascia  being  displaced  upward.     (3)  In  the  Vertical 
Portion  of  the  Wound; — the  cervical   fascia  between  the  sternohyoid   and 
sternothyroid  is  divided.     The  trans\erse  vein  al)ove  the  suprasternal  notch 
is  divided  between  double  ligatures.     The  inner  margins  of  the  two  above 
muscles  are  freed  and  partly  dixided  toward  their  upper  ends,  with  double 
ligature  and  division  of  the  vessels  encountered.     (4)  The  Outer  Capsule  of 
the  Goitre  now  alone  intervenes  l)etween  the  Gland; — divide  this  and  separate 
it  from  the  lateral  asj)ects  of  the  goitre  with  blunt  dissector — dividing  between 
double  ligature  the  suj>erior  and  inferior  accessor)-  veins  which  may  pass 
from  the  ca})sule  to  the  goitre.     Displace  the  outer  capsule  of  the  goitre, 
with  the  overlying  muscles,  by  passing  a  finger  beneath  the  goitre  from  the 
outer  side.     (5)  Dislocation  of  the  Goitre  is  now  done;  which  is  accomplished, 
after  inserting  a  finger  beneath  the  g<iitre.  by  lifting  it  forward  out  of  its  bed 
and  turning  it  toward  the  o})])osite  side — exercising  care  that  the  vessels. 
esj)ecially  the  inferior  thyroids,  are   not    stretched  sufficiently  to  give  way. 
(6)  The  Chief  Vessels  are  now  Ligated  between  Double  Ligatures; — these  are 
brought  into  the  field  in  {)roportion  to  the  dislocation  of  the  tumor  from  its 
bed.     The  inferior  thyroid  artery  and  vein  are  first  sought  by  drawing  the 
tumor  u{)ward  and  forward  -the  artery  is  isolated  with  especial  care,  as  the 
recurrent  laryngeal  nerve  is  in  very  near  relation,  either  anteriorly  or  poste- 
riorly to  it— and  if  any  floubt  exist,  it  should  be  left  until  the  last.     The  supe- 
rior thyroid  artery  and  vein  are  sought  above  the  isthmus,  being  freed  with 
blunt  dissector  while  the  tumor  is  drawn  downward  and  forward.     The  middle 
thyroid  vein  and  the  branches  of  unnamed  enlarged  vessels  are  similarly  tied 
and  divided.     (7)  Isolation  of  the  Isthmus; — expose  if  possible,  and  divide 
between  double  ligatures,  a  superior  and  inferior  communicating  vein,  and 
probably  some  arteries,  at  the  uf)per  and  lower  borders  of  the  isthmus.     By 
means  of  a  director,  or  blunt  dissector,  the  isthmus  is  separated  from  the 
trachea — a  stout  double  ligature  is  [)assed  beneath,  tied  on  either  side,  and 
the  isthmus  divided  between  them— while  the  tumor  is  further  lifted  out  of 
its  bed  and  away  from  the  trachea  by  fingers  passed  beneath  the  growth. 
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Be  especially  careful  of  the  recurrent  lar\'ngeal  nerve  in  the  separation  of  the 
posterior  portion  of  the  gland  from  the  trachea — for  which  reason  it  is  well 
to  cut  through  the  posterior  portion  of  the  capsule  of  the  gland  in  order  to 
protect  the  recurrent  lar\'ngeal  nerve.  (8)  The  depth  of  the  wound  is  tem- 
porarily drained — the  major  portion  of  the  wound  being  sutured — and  a  firm, 
compressing  dressing  applied. 

Comment. — Many  additional  unnamed  vessels  are  present  in  large 
goitres. 

COMPLETE  THYROIDECTOMY 

BY   TR.\NSYERSE   CIRVKIJ   INCISION  -  KOCHKRS  OPERATION. 

Description. — Where  both  lobes  of  the  thyroid  gland  are  involved,  both 
lobes  of  the  gland  are  removed — except  thai  a  small  portion  of  the  healthy 
gland  tissue  is  left,  if  possible,  in  order  to  maintain  the  special  function  of  the 
gland  and  thus  prevent  the  cachexia  strumipriva  which  is  apt  to  supervene 
when  the  entire  thyreoid  gland  tissue  is  removed.  The  full  difficulties  of  the 
operation  are  very  imperfectly  appreciated  in  the  excision  of  a  normal  gland, 
as  compared  with  those  encountered  in  a  large  goitrous  tumor. 

Preparation. — Neck  shaved. 

Position. — .\s  for  Partial  Thyreoidectomy,  except  that  the  position  of 
the  head  is  changed  from  time  to  time  to  meet  the  indications  of  the  steps  of 
the  operation. 

Landmarks. — Those  of  the  partial  operation. 

Incision. — Transverse  curved  incision,  with  slight  downward  convexity, 
is  made  across  the  prominence  of  the  tumor,  so  as  to  subsequently  fall  along 
the  cleavage  line  of  the  neck — extending  laterally  over  the  sternomastoids — 
and  extending  further  upward  and  backward  on  the  side  of  greater  enlarge- 
ment.    (See  Fig.  343,  D.) 

Operation. — In  all  essential  features  the  operation  is  similar  to  the  one 
just  described,  with  such  modifications  as  the  larger  size  of  the  tumor  suggests. 
(I)  After  having  cut  through  skin,  su]ierticial  fascia,  and  plalysma,  and 
ligated  the  superficial  vessels,  the  sternohyoid,  sternothyroid,  and  omohyoid 
muscles  (which  are  often  thinned  over  the  tumor  by  pressure)  are  divided 
transversely  over  the  tumor,  internally,  and  their  ends  drawn  uj)ward  and 
downward, — and  the  sternomastoids  are  partly  cut  through  (entirely  if  neces- 
sary) from  their  anterior  border  and  the  uncut  portions  retracted  outward.  (2) 
The  tumor  is  thus  comj)letely  exposed,  covered  by  its  outer  capsule — and  its 
further  removal  is  accomplished  practically  as  in  the  partial  thyroidectomy. 
First  one  lateral  lobe  and  then  the  other  is  attacked — dislocated — and  its 
vessels  tied — the  isthmus  isolated  and  divided  between  ligatures — the  details 
of  the  steps  and  the  termination  of  the  oj)eration  being  similar  to  the  unilateral 
operation. 

Comment. — The  least  amount  of  transverse  division  of  muscles  done 
the  better,  as  marked  retraction  and  deformity  arc  apt  to  follow  if  the  muscles 
do  not  reunite.  .All  muscles  severed,  whether  wholly  or  in  part,  should  be 
repaired  with  catgut  suture  at  the  end  of  the  operation. 

The  transverse  curved  incision,  where  the  muscles  do  not  have  to  be 
divided,  makes  a  better  skin  scar — and  the  angular  incision  leaves  a  more 
marked  skin  scar  but  does  not  divide  the  muscles. 

Goitres  are  also  treated  l^y  Enucleation-rcsection — by  Enucleation — by 
Exothyropexy  (freeing  the  gland  from  the  ca])sule  and  fixing  superficially  in 
the  wound  to  granulate  and  shrink) — by  injection — etc. 


OPERATIONS  UPON  THE  THORAX. 

I.  THE  THORACIC  WALL  AND  CONTENTS. 
SURGICAL  ANATOMY. 

Boundaries  of  Thorax. — Anteriorly;  manubrium,  gladiolus,  ; 
form  y>{)rtions  of  sternum;  costal  cartilages;  muscles  of  anterior 
region;  vessels  and  nerves.  Posteriorly;  dorsal  vertebra?;  ribs,  from 
extremities  to  angles;  muscles  of  posterior  thoracic  and  spinal  region 
and  nerves.  Laterally;  ribs,  from  costal  cartilages  to  angles;  m 
lateral  thoracic  regions;  clavicles  and  their  muscles;  scapula?  and  their 
vessels  and  nerves.  Superiorly,  uj)j>er  opening  of  thorax.  Inferior 
opening  of  thorax,  closed  by  (lia|)hragm. 

Contents  of  Thorax.— Heart  and  pericardium;  lungs  and  pleurrc 
and  bronchi;  esophagus;  thoracic  vessels  and  nerves;  thoracic  duct; 
anterior,  middle,  and  ])osterior  mcdiastina;  thoracic  aspect  of  die 
(For  contents  of  mediastina,  see  each  mediastinum,  |)ages  587,  588,  a 

Boundaries  of  Upper  Opening  of  Thorax. — Anteriorly;  uppe 
of  manubrium  slerni.     Posteriorly;  Ixxly  of  first  dorsal  vertebra.     1 
first  ril>.     Dimensions;  averages   12.7  cm.   (5  inches)   transversely, 
cm.  (2^  inches)  antero-postcriorly. 

Structures  Passing  through  Upper  Thoracic  Opening.— (i)  C 
sternohyoifl  and  stern()lh\roi(i  muscles;  tliin  layer  of  deep  cervica 
thymus  gland  (in  infants)  or  its  remains;  middle  thyroid  artery  (sorr 
trachea;  esoj)hagus;  preverle1)ral  f;i->ii;i;  longi  colli  muscles.  (2)  L 
innominate  artery  (on  right  side);  common  carotid  and  left  subclaviar 
(on  left);  internal  mammary  and  superior  intercostal  (on  both  si( 
nominate  ancl  inferior  tlnroid  veins;  pnt-umogastric,  cardiac,  phrenic 
thetic,  left  recurrent  laryngeal,  and  anterior  branches  of  first  dorsal 
aj)ices  of  lungs  and  their  i)]eura>;  th«tratic  (kict  (on  left);  right  lymph; 
(on  right). 

Boundaries  of  Lower  Thoracic  Opening.— Anteriorly;  ensifc 
tilage;  cartilages  of  seventh,  eighth,  ninth,  tenth,  and  eleventh  ribs. 
riorly;  body  of  twelfth  dor>al  vertebra.  Laterally;  twelfth  ribs, 
formed  bv  (liaj)hragm,  \ar\ing  in  elevation  with  respiration. 

Structures  Passing  through  Floor  of  Thorax :  (Diaphri 
Through  Aortic  ()]>ening  of  Diaphragm;  aorta;  vena  azygos  major; 
duct;  left  sympathetic  ner\e  (occasionally).  Through  Esophageal  C 
eso[>hagus;  pneumogastric  nerves;  esophageal  branches  of  thoraci 
Through  Caval  Opening;  vena  (a\a  inferior;  branches  of  phreni 
Through  Right  Crural  ()|)ening;  greater  and  lesser  right  splanchnic 
right  sympatiietir  nerve.  Throut^di  Left  Crural  Opening;  greater  ar 
left  sj)lanchnic  nerves;  vena  azvgos  minor;  left  sympathetic  nerve  (ge 
(For  attachments,  relations,  and  i)osition  of  dia]>hragm.  see  that  struc 

Structures  of  Thoracic  Wall  Opposite  an  Intercostal  Space  ( 
costal  cartilages  and  angles  of  ribs). — Integument;  superficial  fasc 
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superficial  arteries,  veins,  lymphatics,  and  nerves;  special  thoracic  muscles 
overlying  ribs  (dependent  upon  site) ;  deep  fascia;  external  intercostal  muscles; 
intermuscular  areolar  tissue  between  intercostal  muscles,  with  intercostal 
arteries,  veins,  lymphatics,  and  nerves;  internal  intercostal  muscles;  endo- 
thoracic  fascia;  subpleural  areolar  tissue;  parietal  pleura.  (The  external 
intercostal  muscles  extend  from  tubercles  of  ribs,  posteriorly,  to  costal  car- 
tilages, anteriorly,  and  from  the  anterior  ends  of  the  external  intercostals 
the  external  intercostal  fascia  is  continued  to  the  sternum.  Anrl  beneath  this 
fascia,  the  internal  intercostal  muscles  intervening,  lies  the  triangularis  stemi 
muscle,  e.xtending  from  second  or  third  costal  cartilage  above,  to  seventh 
costal  cartilage  below,  and  to  outer  end  of  costal  cartilages  externally.  The 
internal  intercostal  muscles  extend  from  the  sternum,  anteriorly,  to  the  angles 
of  the  ribs,  posteriorly,  and  from  the  posterior  ends  of  the  internal  intercostals 
the  internal  intercostal  fascia  is  continued  to  the  vertebral  column,  .\nd 
beneath  this  fascia,  the  external  intercostal  muscles  intervening,  lie  the  infra- 
costales  muscles,  extending  fn)m  the  angles  of  the  ribs  toward  the  vertebral 
column.) 

Structure  of  Thoracic  Wall  Opposite  a  Rib  (between  costal  cartilages 
and  angles  of  ribs). — Integument;  superficial  fascia,  with  suj>erficial  arteries, 
veins,  lymphatics,  and  nerves;  >p_Mial  thoracic  muscles  overlying  ribs  (de- 
pendent ufxm  site);  deep  fascia;  external  layer  of  costal  periosteum;  rib; 
internal  layer  of  C(jstal  j>eriosteum;  ?nrl< (thoracic  fascia;  subpleural  areolar 
tissue;  parietal  pleura. 

Relations  of  Overlying  Bones  to  Chest-wall.— Clavicle;  its  inner  end 
articulates  with  su]>ero-external  aspect  of  manubrium  (forming  the  lateral 
boundaries  of  suprasternal  notch).  The  inner  thirri  of  clavicle  passes  obliquely 
over  the  manubrium,  costal  cartilage,  and  inner  end  of  first  rib.  lying  0.6  to 
1.2  cm.  (\  to  ^  inch)  above  rib.  and  j^a^^-^es  thence  outwanl  to  its  articulation 
with  acromion,  cros>ing  about  the  center  of  >econd  rib,  from  3.2  to  3.8  cm. 
(i\  to  i^  inches)  above  the  rib.  Scapula;  rots  upon  posteroexternal  asjxjct 
of  thorax,  from  second  to  eighth  ribs.  When  arms  are  by  >ide.  suj)erior 
angle  is  on  level  with  upper  border  of  K-cond  rib  (opposite  interval  between 
first  and  second  dorsal  sj)ines).  inferior  angle  being  on  level  with  seventh 
intercostal  interval,  or  sometimes  uj>per  bonier  of  eighth  rib  Cbelween  seventh 
and  eighth  dorsal  s]jine>-).  and  root  of  spine  on  level  with  interval  between 
third  and  fourth  dorsal  >}>ine->. 

Muscles  Covering  and  Forming  Thoracic  Wall  fextracosial,  inter- 
costal, and  intracostal  mu><le>). — Anteriorly;  pedoralis  major;  subclavius, 
internal  intercostals;  triangularis  stemi  (and  attachments  of  sternomastoid, 
sternohyoid,  and  sternothyroid  to  manubrium ;  and  atta(  hment.->  of  a{)oneuroses 
of  external  oblique,  internal  f)blique,  and  transversalis  abdomini>  and  dia- 
phragm to  ensiform  cartilai;e).  Lnternlly:  y>latysma  myoifle-;  pectoralis 
major;  pectoralis  minor;  lati->imus  fior-i;  -erratus  magnus;  external  inter- 
costals; internal  intercoMak;  diaphragm  Tand  j)arts  or  all  of  s<tme  of  the 
more  particularly  clavic-ular  anrl  scapular  niu-cles — subdavius;  rleltoirl;  umf)- 
hyoid;  supraspinatus;  infraspinatus;  subscapulari^;  teres  minor;  teres  major; 
trapezius, — and  parts  of  s<^)me  of  the  mu-^cles  attached  \.<i  the  upper  ribs^ 
scalenus  anticus  and  medius. — and  part-  of  some  of  iho-e  attached  to  the 
lower  ribs — external  oblique;  internal  oblique;  tran-^ver>alis  abdominis). 
Posteriorly;  trapezius;  latissimus  dor»i;  r|uaflratus  lumborum;  K-rratus 
magnus;  levator  anguli  scapuli;  rhomboifleus  major  and  minor;  scalenus 
posticus;  serratus  posticus  sufjerior  anrl  inferior;  splenius  ca[)iti>  and  colli; 
ilio-costalis ;  musculus  accessorius  ad  ilic>-costalem;  cervical!'^  ascenrlens; 
37 
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longissimus  dorsi;  transversalis  colli;  trachelomastoid;  spinalis  dorsi;  com- 
plexus;  bi venter  cervicis;  semispinalis  dorsi  and  colli;  multifidus  spins; 
rotatores  spinie;  supraspinales;  intcrsi)inales;  intertransversales ;  levatores 
costarum;  internal  intercostals;  infracostales;  diaphragm. 

Chief  Arteries  of  Thoracic  Wall. — Internal  Mammary  of  thyroid  axis, 
giving  off  following  branches — sternal;  anterior  intercostal  (two  in  each  of 
five  or  six  upper  spaces);  ];erforating  (five  or  six  branches  to  the 
five  or  six  upper  spaces);  musculophrenic  (furnishing  anterior  intercostal 
branches  for  five  or  six  lower  sixices).  Superior  Intercostal  of  thyroid  axis, 
to  first  intercostal  sj)ace.  Suprasca])ular  of  thyroid  axis.  From  Trans- 
versalis Colli  of  thyroid  axis — posterior  scajnilar.  From  Axillary — superior 
thoracic;  acromial  thoracic;  long  thonu  ic;  alar  thoracic;  subscapular.  From 
Thoracic  Aorta — ten  or  eleven  aortic  intercostals,  giving  off  anterior  and 
posterior  branches — the  anterior,  or  true  intercostal  arteries,  dividing  into 
superior  and  inferior,  supplying  each  intercostal  space  from  the  second  to 
the  space  below  twelfth  rib,  and  anastomosing  with  anterior  intercostals  of 
internal  mammary  and  musculoj>hrenic.  From  Abdominal  Aorta — phrenic 
arteries. 

Chief  Veins  of  Thoracic  Wall.— Correspond  with  arteries. 

Chief  Nerves  of  Thoracic  Wall.— From  Posterior  Divisions  of  Cervical 
Nerves — branches  from  third,  fourth,  fifth,  sixth,  seventh,  and  eighth  nerv^es. 
From  Cervical  Plexus — supraclavicular  branches;  deep  muscular  branches. 
From  Brachial  Plexus — muscular  branches;  posterior  thoracic;  suprascapular; 
anterior  thoracic;  subscay)ular.  From  Dorsal  Nerves — anterior  branches  of 
upper  eleven  nerves  (the  intercostal  nerves);  posterior  branches  of  upp>er 
eleven  nerves. 

SURFACE  FORM  AND  LANDMARKS. 

Suj)rasternal  Notch  is  formed  by  uj)per  border  of  manubrium  and  inner 
aspects  of  non-articular  jiortions  of  inner  ends  of  clavicles. 

Sujjerior  border  of  sternum  (during  inspiration)  is  on  level  with  carti- 
laginous disc  between  second  and  third  dorsal  vertebra. 

Transverse  ridge  at  junction  of  manuljrium  and  gladiolus  corres|X)nds 
with  costal  cartilage  of  second  ril),  and  is  op])osite  fifth  dorsal  vertebra. 

Lower  end  of  gladiolus  is  opposite  ninth  dorsal  vertebra,  and  corresponds 
with  termination  of  seventh  costal  cartilages. 

Infrasternal  dei>ression  lies  between  seventh  costal  cartilages,  and  corre- 
S])onds  with  ensiform  cartilage. 

Structures  beln'nd  manuljrium  sterni — Left  innominate  vein  lies  slightly 
below  superior  border;  Innominate,  common  carotid,  and  subclavian  arteries 
come  off  from  aortic  ;irch  about  2.$  cm.  (one  inch)  below  upper  border; 
Trachea   bifurcates  oj)j)o>ite  manubrio-gladiolar  junction;  Esophagus. 

Pect<jnd  furrow  (sternal  furrow)  is  the  median  vertical  furrow  between 
pectoral  muscles,  its  bottom  corrc'^jMrnding  with  center  of  sternum. 

Subcostal  (abdominothoracic)  arch  is  formed  by  ensiform  cartilage  and 
cartilages  of  seventh,  eighth,  ninth,  and  tenth  ribs  and  extremities  of  eleventh 
and  twelfth  ribs.  I1ie  subcostal  angle  varies  from  60  degrees  to  80  degrees. 
averaging  about  70  decrees  in  male  and  75  degrees  in  female. 

.-\pices  of  lungs,  with  their  jileura',  rise  from  1.2  to  4.4  cm.  (J  to  if  inches) 
above  davide. 

Right  sterno  clavicular  articulation  is  in  relation  with  innominate  artery*, 
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Left  sterno-chuicular  articulation  is  in  relation  with  left  innominate  vein, 
Jcft  carotid  and  pleura. 

■       First  rib  is  almot^t  covered  by  clavicle  and  >^capuia. 
Infniclancular  fossa  is  the  space,  or  hollow,  between  lower  border  of 
clavicle  ami  upper  border  of  second  rib. 

Coracoid  process  lies  about  i  inch  below  junction  of  outer  and  mtd<lle 
thirds  of  clavicle. 

Xipple,  in  male,  lies  over  Infero-external  part  of  pectoralis  major,  gener- 
ally between  f«»urih  and  fifth  ribs,  abnut  |  inch  to  <iuter  side  of  junction  of 
^ribs  and  costal  cartilages,  and  a  little  more  than  4  inches  from  median  line. 
■       Inferior  border  of  pectoralis  major  corresixmds  with  fifth  rib. 
"        Internal  mammary  artery  is  0.5  to  1.5  cm.  (1  to  |  inchj  from  miter  border 
of  sternum,  above — and  i  to  2  cm.  (^^  to  \^  inch)  from  it  below. 

Cost o- vertebral  griM)\e  is  occupied  by  the  erector  spina^  and  multitidus 
spina.*,  and  their  sulxlivisions. 

Tii>s  of  the  spinous  processes  at  the  upper  aiul  lower  jiarts  of  thorax 
corresjiond,  approximately,  \vith  the  neck  of  the  rib  below  the  particular 
spine,  but  the  tips  of  those  spines  near  the  center  of  the  series  about  correspond 
with  the  neck  of  the  second  rib  below. 

Distance  from  upper  central  incisor  teeth  to  btxlies  of  tin>t,  second,  third, 
fourth*  fifth,  and  tenth  dorsid  vertebra?  is,  approximately,  20.3,  21.8,  23.S, 
25,7.  28.  and  38  cm.  (8,  8|,  9I,  roj,  11,  and  15  inches)  respectively,  in  the 
average  {x-rson  of  5  feet  8  inches,  as  measured  by  esophageal  route  (which 
data  are  of  use  in  locating  obstructlcjns  of  the  esophagus), 

^f         INSTRUMENTS  USED  IN  OPERATIONS  UPON  THE  THORAX. 

Ex[>i<>ratory  syringe;  cannula  and  trocar;  scalpels;  cartilage  knives;  probe- 
pointed  bistourv;  dissecting  force]js;  toolhe<l  force|js;  artery-clamp  forceps; 
tracheal  and  esophageal  forceps;  scissors,  curxcd  and  straight;  retractors, 
various;  saw*?,  Gigli's,  ihain,  Doyen's;  probe;  large  sound;  gr<K>ved  director; 
tenacula;  f>€riosteal  elevators,  straight  and  curbed;  costotome;  brme-cutting 
forceps;  rongeur  forceps;  bone-holding  forceps;  bone-drill;  wire;  aneurism- 
needles,  straight  and   curved;  neetlles,  various;  needle-holder;  sutures  and 

ligatures  of  silk,  plain  and  chromic  gut,  and  silkworm-gut;  drainage-tubus; 

gauze. 

f        OPERATIONS  UPON  THE  THORAQC  WALL  AND  CONTENTS. 

Fr)r  oj>eralions  upon  the  Thoracic  Viscera,  Me<liastina,  Diaphragm,  and 
Mammar}'  Gland,  see  those  structures  in  the  following  sections.  For  oinrra- 
tion.s  ufM)n  the  Bones,  Joints,  .Arteries,  and  Nen'es  of  the  Thorax,  see  those 
structures  in  P.irl  I,  General  Surgcr)-. 


II.  THE  FEMALE   MAMMARY  GLAND. 
SURGICAL  ANATOMY. 

Description   and  Position. — A  hemispherical  eminence  consisting  of 

ndular.  fatly,  and  are<»lar  tissue,  lying  between  the  two  layers  of  the  super- 

ial  jH'ctoral  fascia,  the  lower  layer  resting  ufmn  the  sheaths  of  the  pectoralis 

ir  an«l  serralus  magnus  muscles,  and  the  upper  layer  being  C(»verefl  by 

skin.     The  superficial  pectoral  fascia  (continuous  above  with  the  super- 
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ficial  cervical  fascia)  divides,  opposite  the  upper  border  of  the  mamma,  into 
anterior  and  posterior  layers,  passing,  respectively,  in  front  and  behind  the 
gland,  and  holding  it,  as  it  were,  in  a  sling.  From  the  anterior  la>*er  of  the 
superficial  pectoral  fascia  numerous  processes  pass  into  the  gland  and  support 
its  parenchyma.  The  posterior  layer  of  this  fascia  is  separated  from  the 
deep  thoracic  fascia  by  a  loose,  easily  separable  layer  of  areolar  tissue. 

Arteries  of  Mammary  Gland. — Anterior  intercostals  of  internal  mam- 
mary, of  second,  third,  fourth,  and  fifth  spaces;  perforating  branches  of 
internal  mammary,  of  second,  third,  fourth,  and  fifth  spaces;  intercostals 
of  thoracic  aorta,  of  second,  third,  fourth,  and  fifth  spaces;  long  thoracic  of 
axillarj-;  external  mammary,  of  axillary-  (if  present). 

Veins  of  Mammary  Gland. — Form  circulus  venosus  around  base  of 
gland  and  empty  into  branches  corresponding  with  arteries. 

Lymphatics  of  Mammary  Gland. — Empty  into  axillar>'  and  anterior 
mediastinal  glands.  (For  position  of  axillary  glands,  see  Axilla,  under 
Lymphatic  Glands  and  Vessels,  page  138.) 

Nerves  of  Mammary  Gland. — Anterior  and  lateral  cutaneous  branches 
of  second,  third,  fourth,  and  fifth  intercostal  nerves;  supraclavicular  branches 
of  cen'ical  plexus. 

SURFACE  FORM  AND  LANDMARKS. 

The  female  mammary  gland  extends  vertically  generally  over  the  third, 
fourth,  fifth,  and  sixth  (and  sometimes  seventh)  ribs,  and  transversely  from 
the  border  of  the  sternum  to  the  anterior  axillar)'  margin. 


GENERAL  SURGICAL  CONSIDERATIONS. 

Three  grades  of  excision  for  the  removal  of  the  female  breast  may  be 
done; — (i)  Radical  excision  of  the  entire  breast,  with  the  removal  of  the 
entire  lymphatic  and  areolar  tissue  of  the  axillary  region,  and  of  the  thoracic 
wall  between  the  breast  and  axilla  (whether  xisibly  or  palpably  diseased  or 
not),  with  or  without  removal  of  parts  of  the  jjectoral  muscles.  Indicated 
in  cases  of  malignant  disease  of  mammary  gland.  (2)  Ordinar}'  or  non- 
radical excision  of  entire  breast,  either  without  opening  of  axilla,  or  with 
limited  opening  of  axilla  for  the  removal  of  only  the  palpably  enlarged  glamk 
Indicateci  in  non-malignant  growth  of  the  mammary  gland,  and  als<iu>edbv 
some  operators  for  malignancy  of  the  gland.  (3)  Partial  excision  of  the  breai^t. 
Indicated  where  a  benign  growth  is  limited  to  a  comparatively  small  fK)rti<»n 
of  the  breast. 

For  instruments  used  in  operating  upon  the  breast,  see  those  mentioned 
under  "Tlie  Thoracic  Wall  and  Contents"  (page  579). 


INCISION  OF  BREAST. 

Description. — Division  of  mammar}-  gland  tissue.  Most  frequently  in 
dicatcd  in  abscesses,  which  may  be  antemammary  (in  areolar  tissue  hci«f^" 
skin  and  gland),  intramammary  (within  the  glandular  tissue),  or  postmani- 
mary  (in  areolar  tissue  between  gland  and  pectoral  muscle).  In  the  finiit  ana 
third  varieties  the  abscess  should  be  opened  by  a  route  not  involvinil  '"^ 
J.' land.  In  the  second  variety  (which  is  here  considered)  the  gland  subjian*^ 
itself  is  incised. 
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Preparation. — Site  of  incision  and  irregularities  of  nipple  are  scrubbed. 
Axilla  is  shielded  from  operation-site. 

Position. — Patient  supine,  at  edge  of  table.     Surgeon  on  side  of  operation. 

Landmarks. — Contour  of  breast,  together  with  situation  of  abscess. 

Incision. — All  incisions  into  gland  substance  should  be  straight,  and 
made  somewhere  in  a  straight  line  radiating  from  nipple  to  circumference 
of  gland,  so  as  to  damage  lactiferous  ducts  as  little  as  possible.  Incision 
should  not  extend  too  near  nipple. 

Operation. — Incise  skin,  superficial  fascia,  and  the  gland  substance 
intervening  between  fascia  and  outer  wall  of  abscess,  generally  with  one  cut 
of  knife.  Having  laid  open  cavity  of  abscess,  and  controlled  hemorrhage 
with  clamp-forccps,  if  necessary,  its  walls  are  well  curetted,  so  as  to  leave 
clean,  raw  surfaces.  The  resulting  walls  of  cavity  may  then  be  approximated 
by  deei)ly  buried  gut  sutures,  followed  by  closure  of  more  superficial  wound, 
()r  cavity  may  be  temjjorarily  packed  with  gauze,  after  curettage  and  irriga- 
tion, and  the  superficial  wound  closed  up  to  the  exit  of  gauze  drainage.  The 
latter  course  is  better  in  acute  anrl  the  former  in  chronic  abscesses. 

Comment.^ — It  is  sometimes  possible  to  excise  the  entire  abscess,  without 
opening  its  cavity,  and  close  the  entire  wound  at  once  by  deeply  buried  and 
superficial  cutaneous  sutures. 

PARTIAL  EXaSION  OF  MAMMARY  GLAND 

BV    KI.LIPTKAI.    INCISION. 

Description. — Removal  of  a  limited  portion  of  the  breast. 

Preparation. — Hreast  and  ni])j)le  scoured;  breast  shaved,  if  necessary; 
a.xilla  protected  from  field  of  o])eration. 

Position. —  Patient  supine,  at  edge  of  tabic.  Surgeon  on  side  of  operation. 
.Assistant  opj)osite  Surgeon. 

Landmarks. — Contour  of  breast,  together  with  position  of  growth;  plane 
of  pectoral  muscle. 

Incision.^.An  ellipse  is  outlined  so  as  to  include  the  growth  by  a  wide 
margin,  with  the  two  arms  of  the  incision  meeting  between  the  inner  aspect 
of  the  growth  and  the  nip|)le.  and  between  the  outer  aspect  of  the  growth 
and  the  periphery  of  the  gland,  the  general  direction  of  the  elli])se  radiating 
from  nipple  to  circumference.  When  indicated,  the  nipple  is  also  included 
in  the  ellipse  and  remo\ed. 

Operation.- -Incise  skin  and  su])erficial  fascia,  first  along  one  side  of 
ellij)se,  then  along  opposite  side,  contn^lling  bleeding  with  clamp-forcei)S. 
Slightly  retracting  tissues  in  a  direction  away  from  the  elli])se,  incise  through 
the  glandular  tissue  along  the  lines  of  the  original  incision,  passing  downward 
toward  the  ba^e  of  the  gland,  with  a  tendency  for  the  incisions  to  approach 
as  they  decj)en.  The  })art  to  be  removed  is  thus  entirely  surrounded  and  its 
dejjth  finally  reached,  either  before  the  entire  lhi(  kness  of  the  mammary  gland 
has  been  traversed,  or  at  the  pectoral  muscle,  after  traversing  its  entire  thick- 
ness, and  is  removed  cu  masse.  .Ml  bleeding  vessels  are  tied  with  gut.  The 
depths  of  the  wound  are  ai>[)roximatcd  by  buried  gut  sutures,  and  the  margins 
of  the  wound  united  with  silk  or  silkworm  gut. 

Comment. — When  the  ])art  removed  is  considerable,  it  may  be  necessary 
to  undercut  the  tissues  laterally  to  enable  the  walls  and  surface  of  the  wound 
to  be  approximated  without  too  great  tension.  The  princij)le  of  the  subcu- 
taneous excision  of  the  mammary  gland  (q.  v.)  may  also  be  applied  to  the 
excision  of  ii  ]):irl  of  the  gland  (i)age  $^('.). 
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Fig.  344.— Opkkations  upon  the  Mammary  Gland:— R,  Radical  excision  of  the  bmst.  Hil 
sted's  operation ;  S,  Radical  excision  of  the  breast,  Warren's  operation.  For  expUmtioa  of  tbe 
reference-letters,  see  text. 


RADICAL  EXaSION  OF  MAMMARY  GLAND. 

HAl-STEDS  OPKRATIOX. 

Description. — Consists  in  complete  excision  of  breast,  together  with 
removal  of  the  entire  ])cctoralis  major  (or  all  save  its  clavicular  iKirtion),  as 
well  as  a  transverse  division  of  the  pectoralis  minor,  with  the  turning  tmtwanl 
of  its  outer  part,  and  clearing,  en  tmisse.  of  fatty-areolar-glandular  tivW" 
from  axilla.  The  substance  of  the  oj)eration,  as  descril)e<i  by  Halstpl.  i"^ 
given  in  the  following  account. 

Preparation.— Breast,  nipj)le,  and  axilla  scrubbed;  chest-wall  and  axilla 
shaved. 

Position. —Patient  supine,  at  edge  of  table,  with  head  and  shouMors 
elevatc<l  and  arm  held  at  right  angle  to  side.  Surgeon  on  side  of  o|»cniti»n. 
Assistant  ()j)])()sitc. 

Landmarks.  -Contour  of  breast  and  growth;  landmarks  of  axilla  anil 
pectoral  muscles. 

Incision. —  Begins  <lirectly  above  the  upjwr  circumference  of  mamman' 
gland,  well  l>ev(Mi(l  all  detectable  involvement,  and  passes  outward  andHown 
ward  along  outer  border  of  gland;  curves  below  around  breast  and  aHcnd^ 
upon  inner  side  upward  in  a  curve  to  jwint  of  beginning,  thus  entirely  |'" 
I  in  ling  gland;  and  thence,  without  stopping,  is  continued  in  a  curved  direttK'^ 
along  anterior  surface  of  pectoralis  major,  to  and  slightly  down  ujKin  thf 
anterior  fold  of  the  axilla  (Fig.  344,  M  N  L). 

Operation.  -  fi)  Incise,  throughout,  through  skin  and  fatly  aro'l^i^ 
tissue,  clamping  or  tying  all  bleeding  vessels.  (2)  Reflect  the  triangular  N' 
«)f  <kin  only  ( L  M  X)  outwanl  to  base-line  (L  \).  Dissect  haik.  a>  ^ 
separate  flap,  the  fatty  areolar  tissue  (corresponding  to  this  triangle  of  >kin) 
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to  inferior  border  of  pectoralis  major,  where  it  becomes  a  ]>arl  of  the  axillary 
areolar-fatly  tis^sue.     (3)  Divide   costal  insertions  of   pcctoralis  major,  and 
split   the  muscle  il?ielf  in  the  groove  between  costal  and  clavicular  portions 
outward   to  about  opposite  scalenus  antkus  tubercle  on  first  rib  (which  lies 
nearly  opposite  junction  of  inner  and  middle  thirds  of  rlaviclt-).     (4)   Cut 
throuj;h   (opjuisite  scalenus  tubercle  on   first   rili)  the  clavicular  portion  of 
pert  oralis  major,  directly  to  clavicle,  cutting  at  right  angle  lu  fibers  nf  clavicular 
pi>rtion,  thus  exposing  apex  of  axillary  space.     (5)  Retract  pecturalis  major 
upwanl  and  dissect  out  arenlar  lii^^ue  frnm  under  its  clavicular  portion.     (6) 
Ccmtinue  .splitting  of  |)ecloralis  majcir.  in  original  line,  out  to  humerus  and 
sever  the  humeral  attachment  of  the  costal  (sternal)  portion.     (7)  Raise  the 
entire  mass  of  integumenl,  mamma,  and  fatly -areolar  tissue  upward  and 
outward,  and  while  the  submuscular  fascia  is  thus  put  upon  the  stretch,  this 
ma&s  is  stripperl  from  the  chest  wall  and  pectoraiis  minor,  closely  hugging 
the  ribs  and  rem*iving,  if  possible,  the  fascial  .sheath  of  the  pect*kralis  minor, 
>>eginning  above  at  the  upper  and  inner  part  of  the  wound  and  proceeding 
downward   and  outward.     (8)   Having  reached   in   this  clearing,   anrl   well 
exposetl,  the  lower  (outer)  margin  of  pectoraiis   minor,  divide  that  muscle 
just  fndow  its  center,  at  right  angle  tu  its  tibcrs.     (9)  Divide  fascia  and  arenlar 
tissue  over  coracoid  attachment  of  pectoraiis  minor  and  turn  them  inward, 
preparatory-  to  the  upward  reflection  of  outer  part  of  pectoraiis  minor,     {■«) 
Retract  upward  and  outward  the  severed  outer  part  of  pectoraiis  minor  with 
the    retractor  that   had  heretofore   retracted   f)ectora!is  maji>r  al<5ne.     (I I) 
Dissect  out  the  loc^se  fatly  areolar  tissue  beneath  pectoraiis  minor  near  it.s 
insertion,   carefully  clearing  the  small  vessels   (mainly  veins)   and  ligating 
them  otT  close  to  axillar)'  vein.     (12)   Expose  subclavian  vein  at  its  highest 
subclavicular  p<>int  and  dissect  away  the  entire  contents  (fat,  areolar  tissue, 
glands,  and  many  small  vessels)  of  the  axilla,  with  extremest  care  and  thor- 
oughness and  with  a  sharp  knife,  aided  by  force{>s.     I-lxpose  and  strip  axillary 
vein  absolutely  clean  uf  all  extraneous  tissue,  ligating  its  branches  cli>se  to 
main  trunk,  holding  the  tissues  and  pushing  the  vein  from  them,  rather  than 
the  reverse.     E.xpose  axillary  artery,  in  the  majority  of  ca.ses,  and  remove 
all  loose  tissue  above  the  axillary  vessels  and  axillar\'  ple.xus  of  nerves.     (13) 
Having  cleare<l  axillary  region,  grasp  mass  of  tissues  to  be  removed,  drawing 
it  outward  and  somewhat  upward  with  left  hanfl,  U>  \mt  Ufton  slight  stretch, 
and  cut  away  the  ma.ss  of  fascia  fnmi  the  lateral  thoracic  wall  (inner  axillary 
ti'all),  closely  hugging  ribs  and  serratus  magnus.     (14)  Just  prior  to  reaching 
junction  of  posterior  and  lateral  axillary  walls,  the  original  triangle  of  skin 
(frerd  early  in  the  operation)  (R)  is  drawn  outward  by  an  assistant,  to  aid 
I  in   exposing   the   tissues   lying  upon    the  subscapularis,   teres  major,  and 
''  latissimus  dorsi.     The  surgeon,  taking  a  new   hold  ujwin  the  mass  to  be 
!  remove<l,  now  cleans  out  the  posterior  a.xillar)*  wall,  from  within  outward. 
Thus  the  subscapular  vessels  are  conveniently  exposed,  and  are  tierl  or  clami)ed 
'  before  being  cut.     The  subscapular  nerves  are  ex|j<isc<l.  and  may  or  may  not 
l>e  remove<l,  their  retention  being  preferable.     (15)  Turn  the  mass  of  tissues 
back  into  their  origin, d  position  and  di\ide  their  connection  with  the  thorax 
by  a  single  stroke  of  the  knife  pa.ssing  along  the  first  incision  made.  nameU% 
from  L  to  X,  rem«>ving  everything  in  one  piece.     (16)  .\pproximate  circum- 
|ference  of  wound    by  a    buried  purse-string    suture  of  strong    silk.     Only 
llhe  base.  L   N.  of   the   triangular   skin-ilap  (L  M  N)  is  included   in   the 
Epur^c-string.      The    aj>ex    atnl    rest    (jf    the    triangular    flap     are    shifted 
*to  a  new  and  lower  position  so  as  to  form  a  lining  for  the  fornix  <if  the 
axilla.     (17)    Xo   ilrainage   is   established.     Uncovered   portion    of   wound 
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frequently  heals  by  organization  of  the  blood-dot  and  should  be  covered 
with  rubber  tissue. 

Comment. — Every  bleeding  point  in  this  extensive  field  of  operation  is 
immediately  clamped.  The  divided  pectoralis  minor  should  be  sutured  with 
chromic  gut. 

RADICAL  EXCISION  OF  HAMMARY  GLAND. 

WARREN'S  OPERATION. 

Description. — Consists  in  complete  excision  of  breast,  together  with 
removal  of  sternal  part  of  pectoralis  major  entirely;  and  also  in  removal  of 
entire  pectoralis  minor,  or  a  simple  turning  back  of  its  divided  ends;  with 
clearing  out,  en  masse,  of  fatty-areolar-glandular  tissues  of  axilla,  aided  by 
a  transverse  division  of  clavicular  portion  of  pectoralis  major;  and  the  foniia- 
tion  of  one  or  two  cutaneo-areolar  flaps  from  the  lateral  thoracic  wall  to  cover 
over  the  main  wound,  in  conjunction  with  its  own  margins. 

Preparation — Position — ^Landmarks. — Same  as  in  the  Radical  E-xcisicn 
of  the  Breast  by  Halsted's  method  (page  582). 

Incisions. — (1)  Outer  Primary  Incision  (Fig.  344,  S)  begins  at  antericr 
margin  of  axilla,  at  its  junction  with  the  arm,  and  passes  along  just  above 
anterior  border  of  axilla  and  the  lower  margin  of  pectoralis  major,  encircling 
the  lower  circumference  of  the  breast  to  its  inner  and  lower  quadrant.  (2) 
Inner  Primary  Incision  (DC)  begins  at  center  of  anterior  axillary  bonier 
(D)  and,  passing  inward  and  downward,  diverges  from  first  incision  to 
encircle  upper  and  inner  part  of  circumference  of  breast  and  meet  first 
incision  at  point  of  its  ending  (C).  (3)  Upper  Secondary  Incision  (EF)  i-« 
made  later,  passing  from  point  E,  on  upper  primarj'  incision,  to  cla\'ide  (F). 
dixiding  the  clavicular  portion  of  pectoralis  major  at  right  angle  to  its  fibers. 
(4)  Lower  Secondar>'  Incisions  (H  and  I)  are  made  at  end  of  operation,  for 
the  purpose  of  raising  flaps  to  cover  the  main  wound,  the  incisions  (one,  or 
both  if  necessar}')  begin  from  lower  primary  incision  at  point  G  (not  sho\vn 
in  figure),  and  pass  upward  (I)  and  downward  (H). 

Operation. — (1)  Incise  through  skin  and  fatty-areolar  tissue  along  above 
primary  lines,  clamping  all  bleeding  vessels.  (2)  Dissect  back  margins  of 
wound  so  as  to  expose  base  of  gland  in  its  entire  circumference,  carr}inf; 
incision  to  pectoralis  major,  which  is  freely  exposed  along  entire  upper  inci- 
sion. (3)  Divide  sternal  portion  of  pectoralis  major  from  thorax,  and  throw 
entire  muss  outward  and  downward.  (4)  Sever  humeral  insertion  of  pectoralis 
major,  exposing  pectoralis  minor  and  a.xilla.  (5)  Upper  secondar}'  incision 
is  now  made,  to  expose  a.xillar}*  vessels  up  to  where  they  pass  beneath  the 
clavicle.  (6)  Divide  the  pectoralis  minor  transversely  and  reflect  halves 
outward  and  inward,  or  entirely  remove  them.  (7)  Clear,  by  careful  dis- 
section, axilla  of  all  extraneous  tissues  and  unimportant  vessels,  from  clavicle 
to  lower  part  of  axilla,  including  all  fatty,  glandular,  and  areolar  tissue  lying 
in  front  and  behind  the  vessels,  as  well  as  the  areolar  tissue  between  serratus 
magnus  and  sul)scapularis.  Branches  of  axillar}'  vein  and  arter}'  are  tied 
close  to  their  vessels,  and  any  thoracic  or  scapular  nerves  which  are  in  the 
way  of  thorough  clearing  of  the  axilla  are  sacrificed,  unless  they  can  be  tem- 
porarily displaced.  (8)  Reflect  mamma,  with  pectoral  muscles  and  adherent 
axillary  contents,  outward  and  sever  them  from  thorax  in  one  continuous  mas^ 
by  a  few  sweeps  of  the  knife  along  the  outer  primarj*  incision.  (9)  U^^^'^^ 
secondary  incisions  are  now  made,  and  the  cutaneo-areolar  flaps  representee! 
by  them  arc  raised  by  undercutting,  and  are  ready  to  be  shifted  inward.    ('^^ 
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Marges  of  original  primary  incisions,  together  with  the  margins  of  the  flaps 

raised  for  that  |mqjose,  are  approximated  by  suture,  so  as  to  entirely,  if 

possible,  cover  in  the  whole  wound  and  secure  primary  union.     (I I)  Tem- 

Iporarv   horsehair  nr  gauze  drainage   is   used   for   twenty-four  hours.     (13) 

|Voluminous  rkessings,  including  binding  uf  arm  to  chest,  are  used. 

Comment. — Whatever   muscle  tissue  has  been  divided   and  not  subse- 
l«|Uently  removed,  should  be  rcpaireil  by  chromic  catgut  suturing  at  the  end 
rcif  the  operation.     If  imlicatcd,  the  upper  secondary  incision  may  be  con- 
tinued above  the  clavicle  and  the  supraclavicular  glands  removed  from  the 
jxjsterior  cer\ical  triangle. 

ORDINARY  EXaSION  OF  HAMMARY  GLAND 

_  ItV  KM.Il'J  KAI,  INClSniN. 

^        Description. — Breast  i«i  circumscril>ed  by  an  elliptical  incision,  with  a 
straight  continuation  outward  to  the  center  of  the  axilla,  and  another  straight 


1  ;.^  ^,  ..XLisioNs  OK  1IIK  AlAMMAnv  GtAND;— A.  ExcUioii  ol  Ihe  breaa  Ijv  Ihc  orUlnary 
eHi|rtin«l  iturision,  Ihc  iipi^r  i;ii«t  of  the  ellipse  being  extended,  inlo  the  axilla;  U,  Excision  of  Ihe 
bceaM  tubcutuneoucily,  by  an  inferior  irurved  incision. 

I  incision  continueil  downward  toward  the  sternum.  Mamma  is  simply  dis 
fueled  from  |H*ctoralis  major  muscle,  .\xilla  is  not  invaded  unless  glands  an 
felt  through  uijjht  end  of  wound,  and,  if  so,  these  glands  are  reraovetl  by 
blunt  dissection  through  a  limited  ex|>osurc  of  axilla. 

Preparation. — Same  as  for  Radical  Fi-xcision  (page  582). 
Position. — Same  as  for  Radical  Excision  (q.  v.).     Or  patient's  hand  may 
I  be  placeil  l>ehind  nai)e  of  neck.     Surgeon  may  stantl  on  side  of  operation, 
cutting  from  above  downward  on  right,  and  from  below  u[nvard  on  left;  or 
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-r^v  -rand  -^n  ris;ht  side  for  either  breast,  leaning  over  thorax  and  nittin}5 
:7'in  ..unve  'iownward  when  operating  on  left  side. 
raiirfnmrks- — Same  as  for  Radical  Excision  (q.  v.). 
Incxsioii. — An  eilipiical  incision  is  made,  with  its  long  axis  parallel  «ith 
laien'T  .Milary  loid  vwith  arm  in  above  position);  its  center  corre>p*>ndin? 
■  iv\     ippic;    IS  vidth  reflated  by  size  of  breast  (or  tumor);  its  upper  and 
■  N\cT    .jm.ie>    Hiinji  just  beyond  the  mamma.     The  ellipse  itself  does  not 
Menu  "te    Uil  leiisith  ^n  the  incision.     From  the  upper  angle  of  the  ellipse 
.  -:r.i;u.itt    M.:-u»ii  is  carried  up  to  opposite  the  center  of  the  axilb.    From 
•c     '\\ci"  tii'iie   'I  :he  ellipse  another  straight  incision  is  also  carried  down- 
va:".  ■.  -;iMri  ■L:>{aiice  K^low  the  breast.     (See  Fig.  345,  A.) 

v^iwraccuit.    •  1    Keeping  parts  tense  by  left  hand,  the  full  length  of  the 
" --^^ .".     KiU'ii*'!:  ivv^T  cur\e  of  ellipse,  is  completed  at  one  stroke.    The 
«c'-    .;re   h"  :ne  eilipse  is  made  with  a  second  stroke  of  the  knife,  joining 
r«  -;rt.i;.«rt  vctions  of  the  ftrst  incision  at  upper  and  outer  and  at  lower  and 
•■■«•-     T'.-^tniervrtce  v>t  breast,  respectively.     Incise  through  skin  and  super- 
-\...u    •■ii*w\::^e  :isi«ue  throughout.     (2)  Having  clamped  bleeding  vessels, 
»«     -v  -son    >  :arrted  down  to  pectoral  muscle  along  upper  line  of  ellipse, 
-  '  ^e  -^  t  .Lv.we  bf.  drawn  upward  by  assistant  and  breast  downward  by 
-^.'5!e*i:  -  <*t  ^ind.  :he  incision  passing  well  above  the  upper  limit  of  tk 
f^r-j-^      ^v:  "Jr^ivvtn^  breast  away  from  thoracic  wall,  surgeon  frees  it  from 
XV- •.:t..>  n»iior.  -wnning  along  the  upper  line.     (4)  Assistant  now  dra« 
it-j-*    ..''*jLt>u  irtd  Hir^^n.  retracting  skin  dovsuward  with  left  hand,  cuts 
■    "X'cacrv:  muscles  along  lower  line  of  ellipse,  the  incision  passinn 
^*..i   xio^  -.iTtr  !ov»er  limit  of  the  breast.     (5)  While  under  traction,  the  con 
*K    'e    t>!»i«;   »i  -jre-ast  to  thorax  is  now  severed  toward  its  axillan' aspect, 
■v<*i^t:i   >i£«  -fw  \as<ular  connections,  which  are  the  last  cut,  and  the  breast 
v,^    i:**!   r»»in    -lest.     .Vll  vessels  cut  are  at  once  clamped,  and  clamped  in 
...!<.-.     »  -eiuon,  Ahere  p«.>ssible.    The  pectoralis  major  is  left  bare.    {^) 
<:^  I      ticv  .iMiier  :s  inserted  into  a.xilla  through  upper  end  of  wound  and 
....  ;^v<>.  ^iaih;s  eit  iV>r.     If  none  be  found,  axilla  is  not  opened  up  further. 
''•    :  .  luu^itrii  lAillary  inlands  be  felt,  the  incision  is  continued  upward  into 
•  ^.    Mt    ..\illurv  >ipav.-e  ex^K>se<l,  and  the  glands  removed  A^ith  as  littl* 
>^  .  ^..ivt   :iiu   iainage  to  neighboring  tissues  as  possible,  and  generally  by 
..   .      .>js.v:»t)ii.      l^^    Margins  of  wound,  even  the  elliptical  portion,  are 
v..^..*..^      .H'^^iole    »>f    being    brought    into   apposition,    and    are   suture^ 
..^>..i.      o»  If   tempi^»rary  drainage  l>e   indicated,   it   is   provided  t<^^ 
A.      'ivi     •.•>iie  of   wound.     Abundant  dressing    is   applied  and  if'*^ 
....      ■    ^.;c  - 

.>kU*iMUi.     'A  xre  breast  is  involved  by  small  inn«>cent  tumor,  mer^' 
.-   ..V  '.    '  xr-  i\    I  the  abin-e  incision  is  used,  the  straight  portions  e^     • 
,x   v      .'-    .x!Li  and  below  toward  sternum  being  omitted. 
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»v     V»  rRTOR  Cl-RVEP  INCISION. 

>i«^-  -(.**.>;•*■        "^'f  ^u.*^  •'•  •"^T^'Cii  incision  made  in  the  inferior  mammx 
-  v^   -    .  »n'.    unv.J.r.i  ^iTSii  dissected  tenucleated)  in  whole  "f 
.-«     xv-rv.-ini.  ."i*nsutt'  o:  skin  and  fascia,  generally  lea^: 
•«,.  ...>if.   It  n.iT-  Tni.r!cr.ar.i  a^nditions  for  ]:iartial  or  c^' 
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Landmarks. — Inferior  mammary  fold  (at  junction  of  lowtr  circumference 
of  breast  with  thest-wallj. 

Incision. — Curved  incisitm  passing  around  beneath  the  lower  murgin  of 
breast  in  the  mammiiry  fold,  extendiiij^  suffiricntly  far  up  on  either  bide  to 
tenable  breast  to  be  turned  upward  and  backward.     (Sec  Fig.  345,  B.) 
'       Operation. — Incise  through  skin  and  fascia  down  to  pectoral  fascia. 
Having  gotten  Ijelween  the  deep  layer  of  the  superficial  pectoral  fascia  and 
;  the  sheath  of  the  pectoralis  major,  the  breast  is  readily  detached  by  blunt 
dissection  and  turncil  upward  and  outward — and  then  freed  from  its  cutaneo- 
I  areolar  covering  from  behind  forward.     The  nipple  is  left,   if  possibie,   to 
!  lessen  disfigurement.     All  bleeding  vessels  are  ligated  with  gut.     The  remain- 
ing portion  of  the  breast,  if  any,  is  returned  to  its  normal  site  (otherwise  the 
■  cutaneo-areolar  capsule  of  the  enucleated  breast  is  turned  back  into  place) 
and  the  margins  of  the  wnund  are  tarefully  sutured  to  avoid  scarring.     No 

t'i '--'"'-"'',  is  used.     A  snug  dressing  is  applied,  lo  obliterate  dead  spaces. 
III.    THE  SUPERIOR  MEDIASTINUM. 
SURGICAL  ANATOMY. 

Description. — The  mediastinum  is  the  region  of  the  thoracic  cavity  be- 
I  tween  the  pleura^  laterally,  and  the  thoracic  walls  anteriorly  and  posteriorly. 

That  fMjrtion  above  the  up[>er  level  of  the  heart  is  the  superior  mediastinum. 

That  portion  below  the  upper  level  of  the  heart  is  divided  into  anterior, 
I  middle,  and  posterior  mediastina,  the  anteritvr  1>eing  in  front  of  the  heart,  the 

!pi;5tcrior  l^ehind  the  heart,  and  the  mi<ldle  enclosing  the  heart. 
Boundaries  of  Superior  Mediastinum. — Anteriorly,  manubrium  stemi. 
Posteriorly;  Uxlics  of  first,  second,  thinl.  and  fourth  dorsal  vertebne.    Later- 
ally; pleurx.     Superiorly;  upper  opening  of  thorax.     Inferiorly;  plane  passing 
I  horizontally  backward  from  manubrio-gkwliolar  junction  to  lower  portion  ttf 
Ixnjy  of  fourth   dorsal   vertebra — nearly   ctitnciding   with   upper  portion  of 
t  pericardium. 

I  Contents  of  Superior  Mediastinum. — Origins  of  sternohyoid  and 
slemr)lhyroid,  and  lower  ends  of  longi  colli  muscles;  transverse  arch  of  aorta; 
innominate,  thymidea  ima,  left  carotifl,  and  left  subclavian  arteries;  in- 
nominate, superinr  vena  cava,  and  left  superior  intercostal  veins;  pneumo- 
!  gastric,  left  recurrent  lar\Trgeal,  phrenic,  and  cardiac  nerves;  trachea;  esopha- 
I  pus;  thoracic  duct;  thymus  gland,  or  its  remains;  bronchial  lymphatic  glands; 
superior  siemo  |>ericardiac  ligaments. 


SURFACE  FORM  AND  LANDMARKS. 

The  planes  limiting  the  upper  an<l  lower  boundaries  of  the  superior 
mediastinum  are,  respectively,  those  corresponding  with  the  Uf>per  «ij>ening 
of  the  th<>rax  ab<n*e,  and  the  junction  of  the  manubrium  and  gladiolus  l>elow. 


of  the  tl 
^™The 


GENERAL  SURGICAL  CONSIDERATIONS. 
superior  mediastinum  {as  well  as  the  anloritir  and  middlt 


mediastina) 
is  exposed  in  the  operalinn  of  anterior  mediastinal  diorar<itomy  (page  588). 
It  is  also  cx|iosed  in  the  operations  ujwn  the  innominate  artery,  in  excisions 
of  the  stemo-clavicular  articulation  and  of  the  manubrium. 
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IV.  THE  ANTERIOR  HEDIASTINUH. 
SURGICAL  ANATOHY. 

Boundaries. — Anteriorly;  all  of  gladiolus  stemi,  with  parts  of  left 
fourth,  fifth,  sixth,  and  seventh  costal  cartilages.  Posteriorly ;  pericardium. 
Laterally;  pleurae. 

Contents. — Origin  of  triangularis  stemi  muscle;  areolar  tissue;  hmphatic 
vessels  and  glands  (anterior  mediastinal  glands) ;  thymus  gland  (or  its  remains); 
inferior  sterno-pericardiac  ligaments. 

ANTERIOR  MEDIASTINAL  THORACOTOMY 

BY  LONG  MEDIAN  INCISION  — MILTON'S  OSTEOPLASTIC  ANTERIOR 
M  EDI  AST!  NOTOM  Y. 

Description. — Exposure  of  the  superior,  anterior,  and  middle  mediastina 
through  a  temporary  longitudinal  division  of  the  sternum  in  the  median 
line,  (The  posterior  mediastinum  may  also  be  reached,  in  part,  by  this 
incision,  but  is  better  approached  by  a  separate  operation.)  Resorted  to  for 
gaining  very  free  access  to  the  entire  contents  of  the  mediastina  mentioned, 
especially  for  the  removal  of  anterior  mediastinal  growths  and  pus,— the 
esophagus,  trachea,  and  bronchi  being  more  readily  reached  and  treated  from 
behind  (Posterior  Mediastinotomy), 

Preparation. — Beard  and  prestemal  hair  shaved,  if  necessarv'. 

Position. — Patient  supine,  shoulders  elevated,  head  supported,  neck 
prominent — Surgeon  to  right — Assistant  opposite. 

Landmarks. — Median  line  of  neck  and  sternum;  thjToid  cartilage; 
ensiform  cartilage. 

Incision. — From  lower  part  of  thyroid  cartilage  to  base  of  ensiform 
cartilage,  made  in  median  line  of  neck  and  sternum.  (The  cer\ical  portion 
of  the  incision  is  to  give  room  for  the  lateral  retraction  of  the  split  sternum) 
(See  Fig.  346,  \.) 

Operation. — (i)  Incise  through  the  skin  and  superficial  connective  tl^- 
sue  along  the  neck — and  down  to  the  bone  over  the  full  length  of  the  sternum. 
Clamp  or  ligate  superficial  vessels.     (2)  Deepen  the  cervical  incision  by  f^' 
tracting  the  sternohyoid  and  sternothyroid  muscles  and  dividing  the  deep 
cervical   fascia,   controlling  all   vessels  encountered.     The  trachea  is  thus 
exposed  from  the  thyroid  cartilage  to  the  episternal  notch,  e.xcept  that  the 
isthmus  of  the  thyroid  gland  is  not  divided.     If  necessary,  it  may  be  divide< 
between  two  lij^atures.     Expose  the  episternal  notch  by  separating  the  fa^'-"^^ 
from  it  outward  on  either  side  to  the  origins  of  the  sternomastoids.     (3)  ^^. 
the  posterior  surface  of  the  manubrium  stemi  downward  as  far  as  poss^*^ 
by  means  of  curved  periosteal  elevator  and  finger,  depressing  the  impwr**,  ^ 
structures  downward.     The  more  nearly  this  is  done  subperiosteally,        . 
greater  the  j)rotection  to  the  soft  parts  adjacent.     (4)  By  means  of  a  C  ■^^^.j 
sj)ccial  saw,  divide  the  sternum  longitudinally  in  the  median  line,  from  afc^^*^^^.. 
downward — dividing  it  through  its  entire  thickness  above,  where  the  ^^"^y^e 
teeth  can  be  protected  by  a  thin  metallic  guide  or  spatula  slipped  behind        ^y 
upper  portion  of  the  sternum — but  dividing  it  elsewhere,  at  first,  ver>'  ne--^^^'^ 
hut  not  quite  through,  and  not  extending  the  division  below  the  base  of  |_^v 

ensiform  cartilage.  (5)  Detach  the  ensiform  cartilage  from  the  gladiolus^  ^. 
stout,  curved,  blunt  scissors  or  bone-forceps,  avoiding  the  neighboring  st^^'^^f 
turcs  of  importance,  especially  the  peritoneum.     (6)  Grasp  the  margin^^^ 
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ihe  sawed  sternum  on  both  sides  by  means  of  broad  retractnrs  with  teeth — 
and  steadily  and  carefully  draw  the  divided  bones  apart  by  outward  and 
slight  upward  traction.  Draw  the  ensiform  cartilage  downward.  Pass  a 
director  or  ihin  spatula  upward,  inserting  it  between  the  lower  end  of  the 
gladiolus  and  the  disconnected  ensiform  cartilage,  hugging  the  posterior 
surface  of  the  lower  portion  of  the  gladiolus — and,  upon  this  protector,  com- 
plete the  division  of  the  Utwer  jiart  of  the  gladiolus  by  means  of  the  special 
saw  or  bone -cutting  forceps,  working  from  below  upward.  (7)  The  bony 
division  ha\ing  been  completed,  additional  traction  is  made  ufHin  the  divided 
edges  of  the  sternum,  the  separation  being  started  by  prizing  the  split  sides 
of  the  sternum  asunder  with  some  stout,  blunt  instrument — detaching  by 


u 


J 


H^' 


Fiif.  >46 —INCISIONS  FOR  F-Xposisi;  thh  MrcDiAsijNA: — A,  Milton's  anterior  mcdiastinnl  thor- 
umy.  lor  rh|^^H>.>>4itjei;  Uie  Bupcrior,  .-inlcrii>r,  ami  middle  niediastiria  ;  H,  locisiuii  for  antcrriur  niidi- 
wl  Ihuraiutoiny  by  iiik  osteoplastic  rescctiuri  ul  Ihc  part  uf  the  !>tc'Ttititn  cutrci>]H>tidiiig  with  the 
Mnl,  foufth,  and  fifth  costal  cartilages  (exposing  the  anterior  and  middle  mediaMiiui). 

blunt  dissection  all  binding  tissues,  or  dividing  them  with  scissors,  as  soon 
as  revealed  by  the  gradual  separation  of  the  parts,  and,  where  necessary, 
taking  renewed  holds  upon  the  edges  of  bcme  with  the  retractors,  as  the  gap 
increases.  (8)  An  interval  of  between  5  and  8  cm.  (about  2  to  3  inches)  is 
thus  ordinarily  attainable.  Through  this  opening  the  contents  <jf  the  superi«>r, 
anterior,  and  middle  mediastina  are  readily  reached — and  even  the  posterior 
mediastinum  may  also,  though  of  course  less  easily,  be  thus  reachc<l  on  the 
fight  side,  after  separating  the  pericardium  and  pleura.  The  further  stej>s 
of  the  operation  will  de|>end  upon  the  object  for  which  performe<l — but,  in 
any  case,  should  be  carrie<l  on  with  exceptional  care,  owing  to  the  unusually 
important  nature  of  the  parts  involved,  and  should  l>o  done  chietly  by  means 


^ 
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may  stand  on  right  side  for  either  breast,  leaning  over  thorax  and  cutting 
from  above  downward  when  operating  on  left  side. 

Landmarks. — Same  as  for  Radical  Excision  {q.  v.). 

Incision. — An  elliptical  incision  is  made,  with  its  long  axis  parallel  wth 
anterior  axillary  fold  (with  arm  in  above  position) ;  its  center  corresponding 
with  nipple;  its  width  regulated  by  size  of  breast  (or  tumor);  its  upper  and 
lower  angles  being  just  beyond  the  mamma.  The  ellipse  itself  does  not 
extend  the  full  length  of  the  incision.  From  the  upper  angle  of  the  ellipse 
a  straight  incision  is  carried  up  to  opposite  the  center  of  the  axilla.  From 
the  lower  angle  of  the  ellipse  another  straight  incision  is  also  carried  down- 
ward a  short  distance  below  the  breast.     (See  Fig.  345,  A.) 

Operation. — (1)  Keeping  parts  tense  by  left  hand,  the  full  length  of  the 
incision,  including  upper  curve  of  ellipse,  is  completed  at  one  stroke.  The 
lower  curve  of  the  ellipse  is  made  with  a  second  stroke  of  the  knife,  joining 
the  straight  portions  of  the  first  incision  at  upper  and  outer  and  at  lower  and 
inner  circumference  of  breast,  respectively.  Incise  through  skin  and  super- 
ficial connective  tissue  throughout.  (2)  Having  clamped  bleeding  vessels, 
the  incision  is  carried  down  to  pectoral  muscle  along  upper  line  of  ellipse, 
while  skin  above  is  drawn  upward  by  assistant  and  breast  downward  by 
surgeon's  left  hand,  the  incision  passing  well  above  the  upper  limit  of  the 
breast.  (3)  Drawing  breast  away  from  thoracic  w^all,  surgeon  frees  it  from 
pectoralis  major,  beginning  along  the  upper  line.  (4)  Assistant  now  draws 
breast  upward,  and  surgeon,  retracting  skin  downward  with  left  hand,  cuts 
down  to  thoracic  muscles  along  lower  line  of  ellipse,  the  incision  passing 
well  below  the  lower  limit  of  the  breast.  (5)  WTiile  under  traction,  the  con- 
nective tissue  of  breast  to  thorax  is  now  severed  toward  its  axillary  aspect, 
together  with  the  vascular  connections,  which  are  the  last  cut,  and  the  breast 
thus  freed  from  chest.  All  vessels  cut  are  at  once  clamped,  and  clamped  in 
advance  of  section,  where  possible.  The  pectoralis  major  is  left  bare.  (^) 
Right  index-finger  is  inserted  into  axilla  through  upper  end  of  wound  and 
enlarged  glands  felt  for.  If  none  be  found,  a.xilla  is  not  opened  up  further. 
(7)  If  enlarged  axillary  glands  be  felt,  the  incision  is  continued  upward  into 
armpit,  the  axillary  space  exposed,  and  the  glands  removed  with  as  little 
disturbance  and  damage  to  neighboring  tissues  as  possible,  and  generally  by 
blunt  dissection.  (8)  Margins  of  wound,  even  the  elliptical  portion,  are 
generally  capable  of  being  brought  into  apposition,  and  are  sutured 
throughout.  (9)  If  tcmjx)rary  drainage  be  indicated,  it  is  provided  f«>i" 
at  the  lower  angle  of  wound.  Abundant  dressing  is  applied  and  arm 
bound   to  side. 

Comment. — Where  breast  is  involved  by  small  innocent  tumor,  merely 
the  ellii)tical  portion  of  the  above  incision  is  usetl,  the  straight  portions  e.t- 
tentiing  above  into  axilla  and  below  toward  sternum  being  omitted. 


SUBCUTANEOUS  EXaSION  OF  MAMMARY  GLAND 

BY  INFKRIOR  CURVED  INCISION. 

Description. — Through  a  curved  incision  made  in  the  inferior  mamm^^) 
f«)l(l.  the  breast  is  turned  upward  and  dissected  (enucleated)  in  whole  f>r '" 
part  from  out  of  its  overlying  rai)sule  of  skin  and  fascia,  generally  leaving 
the  nipple  intact.  Indicated  in  non-mahgnant  conditions  for  partial  orci>"' 
plete  removal  of  the  mamma. 

Preparation— Position.— Same  as  for  Radical  E.xcision. 
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Landmarks. — Inferior  mammary  fold  (at  junctum  uf  lower  circumference 
of  brea>t  uith  thcst-wall). 

Incision. — Curved  incision  passing  around  lieneitth  the  lower  margin  of 
breast  in  the  mammary  fold,  extending  suffiricnlly  far  up  on  either  side  to 
enable  breast  to  be  turned  u[ivvard  and  Ijackward.     (See  Fig.  345,  B.) 

Operation. — Incise  through  skin  and  fascia  down  to  fiecttjral  fascia. 
Having  gotten  liclwcen  the  deep  layer  of  the  su^>ertkial  pectoral  fascia  and 
the  sheath  of  the  pectoralis  major,  the  breast  is  readily  detached  by  bkml 
dissection  and  turned  u[>vvard  and  outward  -and  then  freed  from  its  cutaneo- 
areolar  covering  from  behind  forward.  The  nipple  is  left,  if  possible,  to 
les,sen  disfigurement.  All  bleeding  vessels  arc  ligalcd  with  gut.  The  remain- 
ing [>ortion  of  the  breast,  if  any,  is  returned  to  its  normal  site  (otherwise  the 
culaneo-areolar  capsule  of  the  enucleated  breast  is  turned  back  into  place) 
and  the  margins  of  the  wound  are  carefully  sutured  to  avoid  scarring.  No 
drainage  is  used.     A  snug  dressing  is  appUetl,  to  obliterate  dead  spaces. 


III.    THE  SUPERIOR  MEDIASTINUM. 
SITRGICAL  ANATOMY. 

Description. — The  mediastinum  is  the  region  of  the  thoracic  cavity  be- 
tween the  |ilcur;e  laterally,  and  the  thoracic  walls  anteriorly  and  posteriorly. 
That  portion  above  the  upper  level  of  the  heart  is  the  superior  mediastinum. 
That  fxirtion  below  the  upper  level  of  the  heart  is  divided  into  anterior, 
middle,  and  posterior  mediastina.  the  anterior  being  in  front  of  the  heart>  the 
posterior  behind  the  heart,  and  the  middle  enclosing  the  heart. 

Boundaries  of  Superior  Mediastinum. — Anteriorlv,  manubrium  sterni. 
Posteriorly;  bodies  of  first,  second,  third,  and  fourth  dorsal  vertebrx.  Later- 
ally; pleura'.  Superiorly;  upper  opening  of  thctrax.  Inferiorly;  plane  passing 
horizontally  backward  from  manubri«»-gladiolar  junction  to  lower  portion  of 
body  of  fourth  dorsal  vertebra — nearly  coinciding  with  upper  portion  of 
pericardium. 

Contents  of  Superior  Mediastinum. — Origins  of  sternohyoid  and 
sternothyroid,  ami  lower  ends  of  Inngi  colli  muscles;  transverse  arch  of  aorta; 
innominate,  ihyroidea  ima,  left  carotid,  and  left  subclavian  arteries;  in- 
nominate, superior  vena  cava,  and  left  suj>erit>r  intercostal  veins;  pneumo- 
gastric,  left  recurrent  laryngeaJ,  phrenic,  and  '-ardiac  nerves;  trachea;  esopha- 
gus; thoracic  duct;  thymus  gland,  or  its  remains;  bronchial  lymphatic  glands; 
superior  sterno-pericardiac  ligaments. 


SURFACE  FORM  AND  LANDMARKS. 

The  planes  limiting  the  upper  and   tower  boundaries  of  the  su[>erior 
mediastinum  are,  respectively,  those  corresponding  with  the  upper  opening 
►f  the  thorax  above,  and  the  junction  of  the  manubrium  and  gladiolus  below. 


GENERAL  SURGICAL  CONSIDERATIONS. 

le  superior  media>tiiium  (as  well  as  the  anterior  and  midtlle  mediasiina) 
is  exposed  in  the  operation  of  anterior  mediastinal  thoracotomy  (page  5S8), 
II  is  also  exposed  in  the  operations  upon  the  innominate  artery,  in  excisions 
!  of  the  slcmo-clavicular  articulation  and  of  the  manubrium. 
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If  thought  necessary,  the  costal  cartilages  may  be  similarly  drilled  and  tied 
on  either  side  of  the  line  of  section.  (7)  Temporary  drainage  should  be  pro^ 
vided — which  may  be  done  by  excising  a  small  portion  of  one  of  the  costal 
cartilages  at  its  articulation  with  the  sternum,  as  well  as  a  limited  portion 
of  the  margin  of  the  sternum  at  that  point,  in  the  form  of  a  semicircle.  The 
skin-portion  of  the  osteoplastic  flap  is  sutured  throughout  most  of  its  extent, 
leaving  an  opening  for  drainage. 

Comment. — Instead  of  the  above  window  opening  laterally  upon  a 
vertical  hinge,  one  may  be  (though  less  easily)  formed  opening  upward  or 
downward  upon  a  transverse  hinge  across  the  sternum,  by  making  two  vertical 
incisions  just  outside  of  the  borders  of  the  sternum  and  the  transverse  incision 
on  a  level  with  the  lower  border  of  the  fifth  costal  cartilage  (where  the  hii^e 
is  to  be  above). 

The  window  may  be  placed  higher  or  lower  than  indicated  in  the  above 
operation. 

OTHER  OPERATIONS  UPON  THE  ANTERIOR  HEDIASTINUH. 

See  all  operations  upon  the  Heart  and  Pericardium — which,  lying  in  the 
middle  mediastinum,  are  reached  through  the  anterior  mediastinum. 


V.  THE  MIDDLE  MEDIASTINUH. 
SURGICAL  ANATOMY. 

Boundaries.— Anteriorly;  limits  of  anterior  mediastinum.  Poste- 
riorly ;  limits  of  posterior  mediastinum.    Laterally ;  pleur®. 

Contents. — Heart  and  pericardium;  ascending  aorta;  pulmonar>'  artery 
and  its  two  branches;  arteries  of  the  phrenic  nerves;  superior  vena  caw; 
right  and  left  pulmonary  veins;  vena  azygos  major;  phrenic  ner\es;  roots  of 
lungs;  bifurcation  of  trachea;  two  bronchi;  bronchial  lymphatic  glands. 


OPERATIONS  UPON  THE  MIDDLE  MEDIASTINUH. 

For  operations  upon  the  Middle  Mediastinum,  see  operations  upon  the 
Heart  and  Pericardium  (pages  619  and  614). 

For  other  operations  exposing  the  Middle  Mediastinum,  see  operations 
upon  the  Anterior  Mediastinum  (pages  588  to  592). 

For  operations  upon  the  thoracic  esophagus  and  trachea  and  upon  the 
bronchi,  see  Posterior  Mediastinal  Thoracotomy  (page  593) — the  first  being 
in  the  Posterior  Mediastinum — the  last  two  in  the  Middle  Mediastinum, 
but  best  reached  through  the  Posterior  Mediastinum. 


VI.  THE  POSTERIOR  MEDIASTINUM. 
SURGICAL  ANATOMY. 
Boundaries. — ^Anteriorly;  pericardium;  roots  of  lungs.    Posteriorly; 
vcrtel)ral  column  (below  inferior  border  of  fourth  dorsal  vertebra).   LatcfiUyi 
pleunc. 

Contents. — Descending  aorta;  greater  and  lesser  azygos  veins;  pneuDK*" 
gastric  nerves;  splanchnic  nerves;  esophagus;  thoracic  duct ;  posterior ro"***^ 
tinal  lymphatic  glands. 


POSTERIOR  MEDIASTINAL  THORACOTOMY. 
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POSTERIOR  MEDIASTINAL  THORACOTOMY 

BY  THORACOPLASTIC  FLAP —  BRYANT'S  OPERATION. 

Description. — Exposure  of  the  posterior  mediastinum  by  means  of  an 
osteoplastic  flap  about  8  to  lo  cm.  (about  3  to  4  inches)  square,  and  generally 
including  the  width  of  three  ribs  raised  over  the  site  of  the  operation — part 
of  the  central  rib  being  permanently  sacrificed  from  angle  to  outer  end  of 
transverse  process,  and  similar  parts  of  the  other  two  returned.  Usually 
performed  for  the  removal  of  foreign  bodies  in  the  esophagus,  trachea,  and 
i)ronchi,  and  for  the  evacuation  of  pus.  Some  of  the  more  posterior  contents 
of  the  middle  mediastinum  are  thus  also  accessible  from  this  opening. 

Position. — Patient  partially  upon  side  and  chest,  with  the  side  of  opera- 
tion uppermost,  and  resting  upon  some  object  in  order  to  increase  the  width 
of  the  intercostal  intervals  at  the  site  of  operation.     The  scapula  is  drawn 
forward   to    increase    the    in- 
terval  between   the  vertebra^ 
and  the  vertel)ral   border  of 
the  scapula.     Surgeon  on  side 
of  operation.    Assistant  oj)po- 
site. 

Landmarks. — Position  of 
upper  ribs;  spinous  processes 
of  upper  dorsal  vertebra?, 
with  corresponding  ribs;  ver 
tebral  border  of  scapula;  root 
of  spine  of  scapula  (which 
generally  corresponds  to  the 
interspace  between  third  and 
fourth  dorsal  spines).  The 
site  of  the  operation  is  deter- 
mined by  the  position  of  the 
foreign  body  to  be  removed. 
Parts  of  three  ribs  are  gener- 
ally included  in  the  operation, 
the  central  one  being  at  the 
center  of  the  field.  Some 
what  readier  access  is  gotten 
to  the  esophagus  from  the 
left  side,  though  at  the  level 
of  the  usual  of)eration  the  esophagus  is  practically  in  the  middle  line.  The 
trachea  usually  bifurcates  oppcjsite  the  fourth  dorsal  vertebra  (sometimes  the 
fifth).     Where  the  site  of  the  operation  cannot  be  j)reviously  determined,  the 


F'K-  34H.— Opkrations  rpoN  the  Thoracic  Cavity: 
—A,  Posterior  im-diasliiial  ihoracotoiny,  by  thoracoplastic 
fl.ip  ;  K,  Posiiioii  for  paraceniesis  tlioracis  in  tlie  eixhlh  iii- 
ttiiostal  space  in  the  line  of  the  inferior  aii^le  of  the  sca- 
jtiila.  The  scapula  is  here  represeiite<l  retracted  shghtly 
f)nl\vartl,  lo  increase  workinij-space  between  vertebra?  and 
siapiila  in  the  removal  of  parts  of  tfie  fourth,  fiftli.  and 
sixth  rihs. 
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(See  Fig.  349.)  (2)  Make  a  longitudinal  incision  over  the  center  of  the  outer 
aspect  of  the  central  one  of  the  three  ribs,  through  the  periosteum,  from  the 
outer  end  of  the  transverse  process  of  the  vertebra  to  the  angle  of  the  rib — 
free  it  subperiosteally  with  curved  periosteotome  (or  by  a  piece  of  silk  con- 
ducted between  bone  and  periosteum) — pass  a  Gigli  saw  between  rib  and 
periosteum,  guarding  the  pleura,  and  remove  the  portion  of  rib  above  indi- 
cated, and  discard.  (3)  The  inner  and  outer  ends  of  the  exposed  jxjrtions 
of  the  upper  and  lower  ribs  are  now  similarly  exi)osed  subperiosteally,  without 


Fi>;.  vlo.-PosTKKioR  Mkpiastinai.  Thoracotomy,  by  THORACOPt.ASTic  Flap:— A,  Skin  and 
musclr  Ila|>  tiirri>.ti  hoii/oiu.illy  l):nkw;u'i  ;  B.  l-lap  of  part  of  fourth  rib  and  intercostal  muscles 
turiKtf  upward  :  <',  Flap  oi  part  <>i  ^ivtli  lil)  ami  iutftiostal  muscles  turned  downward  ;  D.  D.  Verte- 
bral CI  11  Is  of  fiiuvth  aii<l  sixth  i  ih'i.  dt  illcil  idi  \s  ii  iiiv; ;  V..  Iiitcnostal  arteiy,  vein,  and  iier\e  ;  F.  F.  F. 
Foil  11  li.  tilth,  and  '-ixih  tlnr-al  lui  \  t  -  e\p<».  d  ami  leuacti,*! ;  <i,  I'kura  and  lutiR  ;  H,  Broad  retractor 
di>plai,iiig  pleuia  ami  hiii;i;  ;  I.  Ihoraiii  aurta:  J.  Lett  hmm  bus  ;  K.  Ksopbagus  protruded  into 
wnumi  by  scHiiid  iutinductil  liifiiiiiih  mouib.  Ibc  "perati" 'Us  of  I'romiiotomy  and  Thoracic  Esopha- 
giitunn  aic  >h'iwii  at  J  ami  K,  n  spectiM  K  .  The  |)uhmpuars  and  hr<»iKhial  vessels  are  omititd.  for 
clearness. 


freeing  the  intcrvenini:!;  portions  more  than  can  be  helped,  and  especially 
without  isolating  the  upjKT  rib  frt)m  its  upper  attachment  and  the  lower  rib 
from  itN  lower  attaihment.  Two  holes  are  drilled  at  either  end  of  the  yet 
undivided  ribs  for  future  wirinj^.  Both  ril)S  are  then  divided  between  the 
pairs  of  drilled  holes,  by  means  of  a  (iigli  saw.  (4)  The  intercostal  arteries 
in  the  field  are  now  ligated  at  the  inner  anri  outer  side  of  the  wound.  The 
intercostal  nerves  are  carefully  retracted  throughout  the  operation,  it  being 
unnecessary  to  di\  ide  them.     The  [)eriosteum  forming  the  bed  of  the  central 
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rib  is  now  very  carefully  divided  lengthwise  of  its  course.  Through  this 
opening  the  pleura  is  carefully  detached  and  is  further  separated  by  the 
finger  from  the  muscular  and  bony  wall  of  the  thorax  corresponding  to  the 
extent  of  the  wound,  the  separation  being  accomplished  during  expiration. 
At  either  side  of  the  wound,  in  line  with  the  divided  ribs,  the  remaining 
chest-wall  is  divided  while  the  pleura  beneath  is  carefully  guarded  by  an 
instrument  or  the  finger.  These  two  vertical  incisions  last  made,  crossing 
the  transverse  one  through  the  bed  of  the  middle  rib's  periosteum,  make, 
by  an  H-shaped  incision,  two  small  flaps — the  upper  one,  containing  the 
upper  rib  as  extensively  adherent  as  possible  (for  nutrition),  is  now  turned 
upward  upon  its  hinge  of  soft  parts — and  the  lower  one,  with  the  lower  rib 
similarly  attached,  is  turned  downward  in  like  fashion — care  being  taken  not 
to  injure  the  intercostal  vessels  and  soft  tissues  above  the  upper  rib,  nor  below 
the  lower  rib.  (5)  The  posterior  me<liastinum  is  thus  exposed — and  its 
contents,  as  well  as  some  of  the  more  posteriorly  situated  contents  of  the 
middle  mediastinum,  are  accessible  after  careful  separation  of  important 
structures  by  means  of  blunt  dissection,  instrumental  retraction,  and  the  use 
of  the  fingers.  The  pleura,  especially,  is  carefully  pushed  externally  out  of 
the  way  and  so  guarded  as  to  avoid  oj)ening  it.  The  trachea,  bronchi,  and 
esophagus  may  be  both  felt  and  seen.  The  important  vessels  of  the  posterior 
and  middle  mediastinum  (see  Surgical  Anatomy)  are  to  be  carefully  guarded. 
When  trachea,  bronchi,  or  esophagus  are  to  be  opened,  they  are  incised, 
after  being  steadied  with  toothed  force])s,  in  their  longitudinal  axis — and 
subsetjuentiy  not  sutured — but  the  wound  packed  down  to  the  incised  tube, 
for  the  escape  of  all  drainage  through  a  drainage-tube  placed  in  the  center 
of  the  gauze  packing.  (6)  In  completing  the  oi)eration,  the  middle  one  of 
the  three  ribs  is  not  rej)laced — the  upper  and  lower  ribs  are  turned  back  into 
place  and  wired  (or  sutured  with  chromic  gul)  through  the  previously  drilled 
holes.  The  drainage  will  pass  out  of  chest  through  the  incision  in  the  bed 
of  the  middle  rib — and  will  escape  externally  through  a  convenient  opening 
left  beneath  the  skin  and  muscle  flap  which  is  only  partially  stitched  into 
place. 

Comment. — (1)  The  scaj)ula  should  be  displaced  forward  out  of  the  way, 
and  so  held  by  an  assistant.  (2)  It  might  be  better  to  plan  the  skin  incision 
on  a  somewhat  larger  scale  (say  2.5  cm.,  or  about  i  inch,  larger)  so  that  the 
skin  suture-line  would  not  directly  coincide  with  the  bone-sections.  (3)  .AH 
bleeding  should  be  controlled  as  encountered — first  by  clamj),  then  by  liga- 
ture. (4)  The  pleura  is  to  be  widely  separated  around  the  margin  of  the 
opening  by  the  finger — to  enal)le  freer  displacement  of  the  mediastinal  con- 
tents. (5)  Below  the  arch  of  the  aorta  the  esophagus  is  more  readily  reached 
from  the  right — above  the  arch,  it  may  be  reached  from  either  side,  although 
somewhat  i)etter  from  the  left.  (6)  Removal  of  a  body  from  the  esophagus 
below  the  body  of  the  ninth  dorsal  vertebra  is  very  difficult  and  hardly  justi- 
fiable. (7)  The  left  bronchus  is  reached  with  greater  difficulty  and  risk  of 
hemorrhage. 

VII.   THE  DIAPHRAGM. 
SURGICAL  ANATOMY. 

Attachments  of  Diaphragm.— Anterior  (sternal)  part;  inferior  and 
posterior  border  of  ensiform  cartilage;  neighboring  posterior  surface  of  ante- 
rior aponeurosis  of  tiansversalis  muscle.  Lateral  (costal)  part;  inferior 
border  and  inferior  surface  of  the  cartilages  and  bony  parts  of  the  sixth  or 
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seventh  inferior  ribs.  Posterior  (vertebral)  part ;  (a)  ligamentum  arcuatum 
externum  (the  thickened  anterior  layer  of  lumbar  fascia  extending  from  tip 
of  transverse  process  of  second  lumbar  vertebra  to  tip  of  twelfth  rib);  (b) 
hgamentum  arcuatum  internum  (the  thickened  iliac  fascia  arching  over  the 
psoas,  from  the  side  of  body  of  second  lumbar  vertebra  to  tip  of  transverse 
process  of  same  vertebra),  (c)  right  crus  of  diaphragm  (arising  from  anterior 
surface  of  bodies  of  first  to  third,  or  fourth,  lumbar  vertebra;  from  inter- 
vening fibro-cartilages;  from  anterior  common  ligament);  (d)  left  cms  of 
diaphragm  (arising  from  anterior  surface  of  bodies  of  first  to  second,  or 
third,  lumbar  vertebra;  from  intervening  fibro-cartilages;  from  anterior 
common  ligament).  The  insertion  of  these  various  origins  is  into  the  ante- 
rior, posterior,  and  lateral  aspects  of  the  central  tendon  of  the  diaphragm. 

Structures  in  Relation  with  Diaphragm. — Superiorly  (thoradc 
cavity);  pleurae  and  lungs;  pericardium  and  heart.  Inferiorly  (abdominal 
cavity);  p)eritoneum;  liver;  stomach;  spleen;  pancreas;  kidne}-s;  suprarenal 
capsules. 

Upper  Limits  of  the  Diaphragm. — Right  Leaflet,  on  level  with  junctioo 
of  fifth  costal  cartilage  with  sternum  (about  2.5  cm.,  or  i  inch,  below  the 
nipple).  Left  Leaflet,  on  level  with  junction  of  sixth  costal  cartilage  with 
sternum.  Central  Tendon,  about  on  level  with  end  of  sternum,  or  se\-enth 
chondro-stemal  articulation. 

Boimdaries  of  Lower  Thoracic  Opening.— See  Thoracic  Wall,  page  576. 

Structures  Passing  through  Floor  of  Thorax  (Diaphragm).-See 
Thoracic  Wall,  page  576. 

Other  Relations  of  Diaphragm.— (a)  The  fibers  of  diaphragm  are 
absent  or  deficient  in  the  inter\'al  between  the  sides  of  the  muscular  strip 
from  ensiform  cartilage  to  cartilages  of  neighboring  ribs — ^areolar  tissue 
occupies  this  position,  covered  above  by  pleura,  and  below  by  peritoneum. 

(b)  The  central  tendon  of  the  diaphragm  is  blended  with  the  pericardium. 

(c)  After  forced  expiration,  the  right  diaphragmatic  arch  is  on  a  level,  ante 
riorly  with  fourth  costal  cartilage;  laterally,  with  fifth,  sixth,  and  seventh 
ri])s;  piisteriorly,  with  eighth  rib;  similar  measurements  on  left  generally 
iK'in^  from  one  to  two  ribs'  width  lower.  In  forced  inspiration,  there  i?  a 
descent  of  from  2.5  to  5  cm.  (about  i  to  2  inches),  (d)  Circumferentially. 
the  diaphragm  is  higher  in  the  median  line,  and  lower  at  the  sides— but  the 
central  tendon  supjwrting  the  heart  is  lower  than  the  sides,  (e)  For  a  narrow 
interval  around  the  lower  and  posterior  circumference,  the  diaphragm  is  n<^ 
covered  by  pleura,  but  is  in  immediate  contact  with  the  chest-wall,  (f) 
The  cosio-phrenic  sinus  is  that  area  over  which  the  parietal  and  visrfral 
layers  of  the  [)lcura  are  in  constant  contact,  whether  in  inspiration  or  ex 
piration— and  is  represente<l  by  the  line  of  reflection  of  the  diaphragmatic 
pleura  onto  the  intrathoracic  wall. 


TRANSTHORAQC  EXPOSURE  OF  DIAPHRAGH 

nv  PARTIAI.  KXCISION  OF  TWO  OR  THREK  RIBS. 

Description. — The  uj^jx^r  (thoracic)  surface  of  the  diaphragm  is  e.xp^ 
(at  the  site  oi  the  diaphragmatic  lesion)  by  means  of  the  partial  excision  of 
two  or  tliree  ribs  jx^rformetl  subj)eriosteally,  through  a  single  incision  betve^" 
them.  (V  the  site  may  be  ex|H^seil  by  turning  back  a  flap  of  overlring  ^'^* 
parts  and  then  excising;  the  indicated  parts  of  the  ribs. — or  an  osteo-thor3Ci>- 
plastic  flap  may  Ih»  temjH>rarily  turned  aside  and  replaced  at  the  end  of  t"* 
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operation.  (See  operations  u\yon  the  pleura  an*]  heart.)  Having  opened  the 
chest-wall  over  the  area,  the  diaphmgm  may  be  appruathed  In  one  of  several 
wa>'S — below  the  reflection  of  the  pleura^ — subpleurally  (after  detaching  and 
pressing  back  the  unt)[>ened  pleura), — lrans[>leurallY  (the  plcurre  being  non- 
adherent),— or  through  adherent  pleural  surfaces.  Indicated  for  the  evacua- 
tion of  pus  in  subphrenic  abscess;  for  the  repair  oi  wounds  of  the  diaphra^'m; 
for  hernia  through  the  diaphragm.  In  sub|ihrenic  abscess,  the  approach  is 
usually  made  by  the  lumbar,  iliac,  or  lateral  thoracic  routes,  in  order  of 
preference— parts  of  the  ninth  ami  tenth  ribs  being  incised  in  simple  sub- 
phrenic abscess — and  part  of  the  eighth  if  the  pleura  be  involved.  The  site 
of  the  operation  may  be  on  either  side  and  will  be  determined  by  the  lesion 
and  the  physical  signs.  Generally  from  7.5  to  10  cm.  (about  3  to  4  inches) 
of  the  ninth  and  tenth  ribs,  between  the  anterior  a.xillary  and  scapular  lines. 


\ 


F^K'  550.— TBAhsniOICAClC  EXPOSIRE  OK  1>IAPHRAG.M  THROUGH  TUB  RlOHT  NiNTM  INTER. 
cx*STAL  Si-aCH  . — A,  Laiiiuiiiiufr  ilorsl  muscle;  B.  *M.Tralus  m<iKi<">  riiust-le;  C.  Ubliquus  cxleriius  &\y- 

<'-■■• f-t«;!e;  D,  D.  Rcsccieil  ends  t>(  iiiiilh  aiiiJ  Unth  rilis,  ihe  |K.'rii»slcal  bed  extending  between 

1  ciid»,  ttie  uiteti-ostHl  vessels  and  nerves  showing  Uirouj{I>  llie  |.«rios.teum ;  E,  Anterior 
iktMtenm  retracted  and  everted;  F,  Posterior  la>erof  (leriosteum.  lOf^Hher  with  cjilemai 
and  uiicniid  liitenoMul  muscles,  relnicted ;  G,  Pleura displnied  upward;  H,  Di.s|)hragin. 

as  indicated,  are  excised  thmugh  a  single  incision  made  between  them,  in  the 
case  of  an  abscess  Ijetween  the  hver  an<l  diaphragm,  which  is  usually  ap- 
proached subpleurally.  Where  the  abscess  is  near  the  dome  of  the  diaphragm, 
the  transpleural  approach  at  a  higher  level  generally  must  lie  used.  The 
excision  of  one  or  more  ctJStal  cartilages  in  the  mamman»'  line  may  suffitc. 

For  (jperations  for  hepatic  abscess  and  empyema,  see  Oj)erations  upon 
the  Liver  and  Pleura, 

Position, — Determined  by  the  lesion — and  will  be  such  as  to  conve- 
niently expose  the  area — in  this  case  in  the  semi-prone  position. 

Landmarks. — Site  nf  lesion;  line  of  pleura;  Une  of  diaphragm. 

Incision.-  In  the  center  of  the  interspace  between  the  ninth  and  tenth 
ribs — the  center  of  the  incision  being  midway  between  the  anterior  axillary 
and  scapular  lines — and  about  13  cm.  (about  5  inches)  in  length,  so  as  to 
pro\ide  for  the  removal  of  about  9  cm.  (about  34  inches)  of  each  rib. 
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Operation. — (i)    Incise   through   skin,    fascia,   and   overlying    thoracic 
muscles,  down  to  the  plane  of  intercostal  muscles,  clamping  all   bleeding 
vessels.     Free  back  the  upper  and  lower  lips  of  the  wound  Uf>on  this  same 
plane,  until  the  ninth  and  tenth  ribs  are  reached  and  exposed  in  their  entire 
width — the  soft  parts  being  retracted  well  above  and  below  their  limits,     (a) 
Subperiosteally  excise  about  9  cm.  (about  3^  inches)  of  each  rib,  in  the  usual 
manner  (see  the  Suljperiosteal  Excision  of  the  Ribs,  page  447) — carefully 
guarding  the  parietal  pleura  from  the  slightest  nicking  or  injurv'  (Fig.  350). 
(3)  Incise  the  intercostal  tissues  longitudinally  in  the  center  of  the  interspace 
between  the  two  excised  ribs.     If  necessary,  the  intercostal  arteries  of  the 
excised  ril)s  may  be  ligatcd  at  both  ends,  though  this  may  be  omitted  generally, 
as  they  are  usually  not  in  the  way  unless  it  be  indicated  to  carry  an  incision 
across  their  course.     Preserve  the  intercostal  nerves  by  retraction.     The  re- 
moval of  these  two  ribs  generally  gives  ample  room  for  exposure  when  the 
upper  and  lower  limits  of  the  wound  are  well  retracted.     (4)  Five  methods 
of  reaching  the  diaphragm  are  now  o])en  to  the  operator;  (a)  If  the  site  of 
operation  be  below  the  level  of  the  reflected  pleura,  where  the  diaphragm 
and  chest-wall  are  in  contact,  the  diaphragm  may  be  approached  at  once, — 
(b)  If  the  pleura  be  encountered  as  soon  as  the  chest-cavity  is  opened,  its 
parietal   layer  should  be  most   carefully  detached  with  the  fingers  and  by 
means  of  blunt  disset  tion  and  peeled  back  from  its  connection  with  the  endo- 
thoracic  fascia,  and  surface  of  the  diaphragm — i)eeHng  it  backward  with  the 
tips  of  the  fingers  and  constantly  pushing  it  from  the  freed  area  with  the 
back  of  the  fingers  -continue  tliis  freeing  back  of  the  unopened  pleura  until 
the  site  of  the  diaj>hragniatii'  oj)eration  is  reached — and  then  hold  the  pleura 
in  place  by  gauze  packing,  —(c)    If  both  surfaces  of  the  pleura  are  found 
adherent,  thus  shutting  ofT  the  general  j)leural  cavity,  the  incision  may  be 
carriefl  directly  down  to  tiie  (liaj)hragmatic  site  without  danger  of  entering  the 
pleural  cavity  (unless  the  adhesions  be  j)ulled  aj)art  in  the  manipulations), 
—(d)  If  the  two  pleural  surfaces  are  not  adherent,  and  it  be  impracticable 
to  detach  the  pleura  as  dt-st  rilu'd  under  (b),  the  two  pleura!  may  be  united 
by  suture  around  an  area  sulVuiently  large  to  admit  of  oj)erating  within  and 
thus  reaching  the  (liai)hragm  at  once,     (e)  If  the  two  pleural  layers  be  found 
not  in  contact  by  adhesion,  and  canmit  be  separated  and  displaced  upward  as 
menli^'ned   under  (b),   and  if  time  be  tit  sjtare,   adhesion  between  the  two 
surfaces  may  he  brought  about  by  gauze  ]>acking,  with  the  accomplishment 
of  the  rot  of  the  operati<»n  two  or  tiiree  days  later,  when  the  cavity  will  have 
been  closed  olT  by  adboions.     Wlu-re  it  is  po.->ible  to  choose  the  route,  it 
is  better  to  approac  h  the  dia])iiragm  either  below  the  level  of  the  pleural 
rellei  lion  -  or   to   detach    the   unopened    ])leura    and    reach   the   diaphragm 
beneath  the  ])leural  ca\ity.     (5)  The  -urface  of  the  diaphragm  having  been 
exposed,  the  spec  ial  objec  t  of  tlu>  oj)eration  is  now  accomplished — the  abscess 
inci>ed--the  wounded  dia|)hragm  sutured   -or  llie  hernial  opening  closed — 
upon  t'le  same  ])rinci|)les  jtracti'^ed  elsewhere.     <  )wing  to  the  constant  move- 
ment of  the  diaphragm,  it  i^  somewhat  more  ditVicult  to  deal  with  its  struc- 
ture.     .\n   al'->««'-'^    ravity  ^liould    be  evacuated   by  the   most  direct  route, 
e^j)e(iall\-   guarding   the   pleural    ca\ity   from    infection.     If  a   newly    made 
wound  e.\i>t.  it  i-^  sutured  at  once.     If  the  wound  be  old,  or  the  o[)ening  be 
a  hernia,  the  edges  are  seized  with  tootlied  forceps  to  steady  them  and  then 
freshened  with  curved  blunt  ><i-sor-  -  the  moving  lung  being  held  out  of  the 
wav.  if  nece.-sarv.  bv  gauze  packing     and  with  a  fully  curved  needle,  held 
in  special  needle  hokler.  the  margins  of  the  wound  or  opening  are  brought 
l<  crcther  with   chromic  gut  sutures.     (6)   The  pleural  sac,  previously  held 
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out  of  the  way  by  pricking,  is  now  allowed  lo  fall  into  place.  Temporary 
drainage  is  established,  if  indicated,  through  an  unsutured  part  of  the  ex- 
ternal wound — the  remaining  portion  of  the  outer  wound  bcin^  closed. 

Comment.— (a)  If  the  pleura  be  nicked,  ligale  <ir  suture  it  at  once,  (b) 
If  necessary  to  gain  more  room,  free  back  the  soft  parts  and  excise  the  same 
amount  of  the  ril>  abuve  or  below — cspeciidly  is  this  the  case  when  it  is  needed 
to  reach  the  diaphragm  nearer  its  dome,  (c)  A  U-sha]jed  flap,  with  base 
forward  or  backward,  may  be  used  lo  exp(>se  the  ribs,  (d)  On  the  left  side 
all  calculations  are  made  somewhat  lower. 


VIII.   THE  PLEURE. 
SURGICAL  ANATOMY. 

Relations.— (I)  Pleura  costalis  (Parielal  Layer  of  Pleura);  beginning 
at  sternum,  ]«!eurii  lines  thoracic  cavity,  covering  inner  aspect  of  costal  car- 
tilages, ribs,  intercostal  muscles — passing,  pijsleriorly,  over  heads  of  ribs, 
thoracic  gangHa  and  branches,  lateral  surfaces  of  bodies  of  dorsal  vertebra; — 
thence  to  ndc  *>i  inrricardium,  which  it  partially  covers — thence  to  root  of 
Jung,  where  it  becomes  pleura  pulmonis.  (2)  Pleura  pulmonis  (\*isceral 
Layer  of  Pletira);  beginning  at  root  of  lung,  pleura  passes  around  posterior 
border,  over  convex  outer  aspect,  from  base  to  summit — over  sides  of  fissures 
between  lobes^around  its  anterior  l>order — im  to  anterior  as[>ect  of  r<K)t  — 
thence  upon  pericardium  to  inner  aspect  of  sternum.  (3.)  Pleura  cervicalis; 
apex  of  pleura  closely  citvers  apex  of  lung,  projecting,  with  it,  from  i.^^  to 
4.5  cm.  (aboul  j^  to  1}  inches)  al>ove  the  first  rib — but  not  above  level  of 
neck  of  first  rib.  Subcla\ian  artery  arches  over  it.  grooving  its  internal  and 
anterior  as|>ect  Just  below  its  apex.  Scalenus  amicus  and  mcilius  muscles 
are  in  contact  with  it  externally.  {4)  Pleura  diaphragmatis ;  covers  superior 
surface  of  diaphragm,  except  narrow  interval  along  il^  circumference,  which 
is  in  contact  with  costal  parietes.  (5)  Pleura  mediastinalis ;  forms  lateral 
boundaries  of  mediastina. 

Relations  of  Margins  of  Pleurae  to  Chest- wall. — (1)  Anterior  mar- 
gin; extending  from  apex  of  lung,  [lasses  from  stenio-clavicular  articulati<jn 
dowTiward  and  inward,  meeting  opposite  pleura  at  upper  btinler  of  sternum 
— thence  both  fjleura'  descend  in  contact  to  up]:)er  margin  of  fifth  coNtal 
cartilages,  whente  they  diverge.  Right  Pleura  continues  nearly  \erlically 
downward  to  lower  end  of  gladiolus,  thence  turns  outward.  Left  Pleura 
diverges  from  median  line  at  upper  margin  of  fifth  costal  cartilage,  S4i  as  to 
be  1.5  cm.  (al*oul  J  inch)  to  outer  side  of  left  border  of  sternum  at  level  of 
*tcmal  end  of  tjfth  ci>stal  cartilage— 2  cm.  (about  |  fr  inch)  at  level  of  sternal 
end  of  sixth — 3.5  cm.  (about  if  inches)  at  level  of  sternal  end  of  seventh 
(Luschka).  In  many  cases  this  deviation  of  left  pleura  is  not  so  marked. 
the  margin  Ipng  much  nearer  the  median  line.  (2)  Lower  margin;  reflected 
on  to  rliaphragm  along  line  extenrling  from  lower  end  of  sternum  outward 
behind  seventh  co*.tal  cartilage  nearly  to  sternal  end  of  rib.  (Melsome  says 
this  margin  ff)llows  lower  border  of  sixth  costal  cartilage  on  left  >i<lc.)  The 
lower  lK>rder  of  the  [ileura  corresponds  in  height  with  the  f(»llowing  structures 
at  the  folhnnng  points— In  the  Nip])le  tine,  with  eighth  rib, — In  Mid-a\illary 
line,  v^ith  tenth  rib  on  left,  and  ninth  rib  on  right, — In  Posterior  Scapular 
line  (vertical  line  from  lip  of  inferior  angle  of  scapula),  with  twelfth  rib,- 
At  Spine,  \rith  vertebral  end  of  twelfth  rib;  sometimes  with  transverse  prepress 
[of  first  lumbar  vertebra.     The  lower  margin  of  the  lung  will  correspond  with 

oint  two  ribs  higher  in  each  case. 
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Attachments  of  Pleurae. — (i)  Ligamentum  latum  pulmonis,  passes 
from  lower  portion  of  posterior  part  of  root  of  lung  to  diaphragm— formed 
by  two  layers  of  pleurae  continuous  above  with  the  layers  in  front  and  behind 
root  of  lung.  (3)  Expansion  of  fascia  covering  and  strengthening  apex,  and 
extending  across  from  posterior  border  of  first  rib  to  anterior  border  of  trans- 
verse process  of  seventh  cervical  vertebra — and  further  strengthened  bv 
few  fibers  of  scalenus  anticus.  (3)  Interpleural  Ligament,  passing  betT»-een 
two  pleurae  behind  esophagus  and  in  front  of  aorta. 

Supplemental  or  Complemental  Pleural  Spaces. — These  spaces  are 
situations  where  two  portions  of  parietal  pleurae  are  in  contact,  e\^n  during 
forcible  inspiration — (i)  Between  Chest-wall  and  Diaphragm  (Costo-phrenic 
sinus),  where  costal  pleura  is  reflected  on  to  diaphragm,  best  marked  poste- 
riorly, where  costal  and  diaphragmatic  parts  of  pleurae  are  in  contact  from 
about  tenth  to  twelfth  ribs, — (a)  Between  Chest-wall  and  Pericardium  on 
left,  opposite  lower  portion  of  gladiolus. 

Arteries. — From  intercostal,  internal  mammary,  musculophrenic,  th)Tnic, 
pericardiac,  bronchial. 

Veins. — Correspond  with  arteries. 

Nerves. — From  phrenic  and  sympathetic. 


SURFACE  FORM  AND  LANDMARKS. 

The  interval  between  the  two  pleurae  is  considerable  above  and  below, 
liut  o{)posite  the  gladiolus  (second,  third,  and  fourth  costal  cartilages)  they 
are  more  nearly  appro.ximated,  or  are  in  contact. 

The  anterior  margins  of  the  two  pleurae  are  more  nearly  parallel  and  in 
a  vertical  line  than  the  corresponding  margins  of  the  lungs,  that  is,  the  left 
anterior  pleural  margin  extends  further  over  the  pericardium  than  does  the 
lung. 

The  right  pleura  is  shorter  and  wider  than  the  left  (owing  to  the  liver). 
though  it  RMches  slightly  higher  in  the  neck. 

There  is  a  tendency  for  the  left  pleura  to  extend  lower  down  than  the 
right  nu^t  markedly  uptm  the  lateral  aspect  of  the  chest- wall — somewhat 
so  upi>n  the  anterior  as|>ect — and  even  slightly  so  behind. 

In  some  cases  the  pleura  has  extended  into  the  abdomen,  l>eneath  the 
liganiontuni  arcuatum  externum,  and  uncovere<l  by  diaphragm  at  this  site. 

Tlio  iHitor  surface  of  the  pleura  is  firmly  adherent  to  the  surface  of  tV^e 
lung,  to  tiio  pulmonary  vessels  emerging  from  the  i)ericardium,  to  the  up\^^ 
surface  of  the  diaphragm,  and  to  the  triangularis  stemi — elsewhere  it  is  1^"' 
lirmly  ailhonMit.  . . 

If  the  twelfth  rib  Ix^  well  develoj>eti  and  full  length,  the  pleura  is  genenJ*-- 
in  ovMitavt  with  vnily  its  inner  half.     If  the  twelfth  rib  be  ver>'  short,  the  ?^^^^\^ 
v.\A\  U'  it\  vv>ntavi  with  all  oi  its  anterior  surface? — and  the  pleura  may  exte"^ 
iv*  tl'o  tra!i^voi>e  pnvoss  of  the  first  lumbar  vertebra. 

riu^  outer  Tv.argin  of  tlie  erector  spina"  muscle  cuts  the  twelfth  rib  alH> 
In  nn^ivilo      W  hon^  the  twelfth  rib  is  present  and  extends  l)eyond  the  out*^ 
bv»i\ior  vM"  the  on\  tv^r  >pin.v.  the  lower  loonier  of  that  portion  of  the  rib  e:^ 
lertvil  %»  li'.o  In^riior  of  the  muscle  can  l>e  cut  u[^M>n  with  reas<^nable  certaint^j 
of    n.ot  v^iwir.s:  the  vleura.     Where  the  twelfth  rib  is  absent  or  short,  th^^"^ 
alsno  i^  -o:  axailaMo 

\i'\v".  la'so  :\^r  gra!'.:<\i  that  The  last  rib  is  the  twelfth  rib — alwa>-s  o^un^^ 
fiO-.v.  ;!u'  :\>:  ril\     It  the  twelfth  were  absent  and  one  were  to  cut  dowi^ 
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upon  the  eleventh  (mistaking  it  fur  the  twelfth),  the  pleura  would  almost 
certainly  be  opened. 

Where  the  twelfth  rib  is  absent  or  shnrt,  nne  may  cut  to  within  2.5  rm. 
(about  I  inch)  of  the  apex  «>f  the  alible  formed  by  the  outer  margin  of  the 
erector  spinic  and  the  lower  border  of  that  portion  of  the  eleventh  rib  |)ro- 
jecting  to  the  outer  side  of  the  musck' — that  is,  one  should  nut  cut  higher 
than  the  position  the  twelfth  rib  would  (jccu|)y  if  present  (Melsome). 


PARACENTESIS  THORAaS. 
Description. — Paracentesis    ihuraiis    (ihoraccnlcsis,    or    pleuracentesis) 
insists  in  the  fienetration  of  the  pleural  cavity  by  means  of  a  hollow  nee^JIe 
or  cannula,  for  the  purpose  of  exploratory  aspiration  or  the  evacuation  of 
lluid. 

Sites  usually  Selected  for  Thoracentesis.— Sixth  (or  seventh)  inter- 
costal *<j)acc  in  the  mid-axillary  line;  eii^hth  (or  ninth,  es|>ecially  on  left) 
intercostal  space  in  the  j)osteri<tr  scapular  line. 

Position. — Patient  >ujnnc  at  e<iKe  of  taljle  for  lateral  punctures — and 
rolletl  slightly  forward  fur  posterior  punctures — with  arm  of  atTected  side 
elevated  abo\'e  head  (to  widen  intercostal  spaces,  and  draw  skin  upward, 
which  will  subsequently  come  back  into  place  valve-like  over  the  oiK-ning). 
For  simple  [mnciure.  if  patient  can  sit  upright  in  a  chair,  this  position  will 
better  enable  fluid  to  gravitate  downward. 

Landmarks.— Sixth  (or  seventh)  intercostal  space  in  the  mid  axillary 
ne — or  the  eii^hth  (or  ninth)  space  in  the  line  of  the  inferior  angle  of  the 
scapula.  The  posterior  puncture  secures  better  drainage.  (See  Figs.  352, 
C,  and  34S,  B.) 

11       Operation. — Having  cocainized   the  part,   grasp  a   needle,   or  cannula 

land  trocar,  so  as  to  cimtro!  its  progress  and  limit  the  de}ith  of  the  puncture 

— and  ha\ing  disj)laccd  the  skin  upward  with  the  left  thumb  and  forelinger, 

ySo  as  subse(|uenlly  to  form  a  valve— the  point  is  entered  nearer  the  upper 

than  the  lower  border  of  the  ribs  limiting  the  S])ecial  interspace  (in  order 

:>  escape  the  more  imporlanl  lower  intercostal  arter}',  while  also  missing  the 

pper  one) — and  is  made  to  pass  inward  and  upward  (so  as  to  avoid  wound- 

g;  the  lung  and  diaphragm) — passing  through  skin,  fascia,  thoracic  muscles, 

intercostal   muscles,  endothoracic   fascia,   and   parietal   layer  t>f  pleura — its 

entrance  into  the  free  pleural  cavity  being  recognize*!  by  the  sensation  imjuirted 

to  the  linger  guarding  its  onward  progress.     When  the  needle,  or  cannula 

*int,  is  felt  to  lie  within  the  pleural  cavity,  the  contents  are  slowly  withdrawn, 

le  opening  lieing  subsequently  sealed  with  sterilized  cotton  and  collcxlion. 

Comment. — Puncture  may  be  made  wherever  physical  signs  indicate 
uid  within  the  area  of  the  pieuni — hut  the  above  sites  are  the  most  usual 
he  puncture  may  be  preceded  by  a  limited  incision  of  the  skin  alone — r»r,  if 
iTu-ulty  occur,  the  incision  may  extend  down  to  the  intercostal  muscles. 
o  avoid  the  intercostal  arteries,  the  puncture  should  not  be  made  posteriorly 
>  the  angle  of  the  ribs. 


INTERCOSTAL  THORACOTOMY. 

Description. — Intercostal  thoracotomy,  or  pleurototny,  consists  in  the 
sure  an<l  incision  of  the  pleura  in  an  intercostal  space  for  the  evacuation 
:  fluid.     A  simpler  though  generally  less  salisfactcr)'  operation  than  thora- 
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cotomy  through  the  partial  excision  of  a  rib,  though  often  sufficient  in  minor 
cases. 

Sites  Usually  Selected  for  Intercostal  Thoracotomy. — In  the  sixth 

(or  seventh)  intercostal  space  in  the  mid-axillary  line;  in  the  eighth  (or  ninth, 
especially  on  the  left)  intercostal  space  in  the  posterior  scapular  line — i.  r., 
in  the  same  sites  as  for  paracentesis,  avoiding  a  position  in  which  the  dia- 
phragm or  scapula  would  interfere  with  free  drainage. 

Position. — As  for  paracentesis  thoracis — except  that  here  the  opening 
must  not  be  valulvar,  but,  on  the  contrary,  it  is  planned  that  the  cutaneous 
and  pleural  openings  are  opposite. 

Landmarks. — .\s  for  paracentesis  thoracis. 

Incision. — Midway  between  the  two  ribs,  in  the  long  axis  of  the  inter- 
costal space — extending  ai^out  5  cm.  (about  2  inches)  in  a  thin  chest-wall, 
and  about  7.5  cm.  (about  3  inches)  in  a  thick  chest-wall — the  center  of  the 
incision  being,  as  above  indicated,  generally  in  the  mid-axillar}'  line  for  the 
sixth  intercostal  space,  and  in  the  [josterior  scapular  line  for  the  eighth  inter- 
space. 

Operation. — (i)  Incise  through  skin,  fascia,  external  thoracic  muscles 
(serratus  magnus  in  sixth  sj)ace;  chietly  the  latissimus  dorsi  in  eighth  space), 
and  intercostal  muscles  down  to  the  cndothoracic  fascia.  Clamp  and  ligate 
all  ]>leeding  vessels  encountered — the  incision  lying  between  the  upper  and 
lower  intercostal  arteries  and  not  generally  involving  them.  Retract  the  soft 
parts  upward  and  downward,  including  the  ribs  bounding  the  space — and 
the  parietal  pleura  is  exposed.  (2)  The  tense  pleura  is  then  deliberately 
incised  in  the  axis  of  the  intercostal  space  (not  by  stabbing) — preceded,  if 
necessary,  by  an  exi)loratory  puncture — the  opening  being  increased,  if 
indicated,  upon  a  grooved  director,  or  with  blunt  scissors  or  blunt  bistoury* 
— and  the  fluid  evacuated.  (3)  Drainage  is  then  established  by  some  form 
of  not  easily  collaj>sil)le  drain  (to  with>tand  the  tendency  of  the  adjacent 
ribs  to  narrow  the  opening).  The  ends  of  the  external  wound  are  sutured, 
leaving  room  for  the  exit  of  the  drain. 

Comment. — Where  the  in(  ision  can  be  made  to  the  outer  margin  of  the    • 
latissimus  dorsi,  lesser  thickness  of  muscle  j)rescnts. 


THORACOTOMY    BY   PARTIAL    EXCISION   OF   ONE    OR   MORE   RIBS. 

Description.  —Exposure  a?id  incision  of  [)leura  through  a  thoracic  open- 
ing made  l)y  the  e\ci>ion  of  parts  of  one  or  two  (or  more)  ribs.  Generally 
resorted  to  for  the  evacuation  of  intraj)leural  fluids  where  a  larger  opening 
is  rccjuired  than  furnished  by  an  intercostal  thoracotomy.  Part  of  one  rib 
alone  is  generally  ex(  ised  -  where  more  room  is  required  ])art  of  the  rib  above 
or  below,  or  both,  may  be  excised.  From  2.5  to  5  cm.  (about  i  to  2  inches) 
(.f  bone  are  onlinarily  removed— and  more  if  necessary. 

Sites  usually  Selected  for  the  Excision  of  Ribs. — Wherever  a  collec- 
tion of  jlui<i  is  indic;itefl  by  ])hysical  signs  (that  is,  determined  by  the  physical 
signs  of  localized  collection)  —where  the  collection  is  a  localized  one.  Where 
the  tluid  is  in  the  free  |)leural  cavity,  the  site  generally  chosen  is  the  sixth 
or  seventh  rib  in  the  mid-axillary  line  -  or  the  eighth  or  ninth  rib  just  e.xtemal 
to  the  posterior  scapular  line  the  latter  situation  usually  being  preferable. 
(Kocher  gives  the  sixth  rib  in  the  mammary  line-the  ninth  rib  on  the  right, 
and  the  tenth  on  the  left,  in  the  lateral  line  -and  the  twelfth  on  both  sides 
posteriorly  in  the  scapular  line.)     But  the  j)osilion  should  be  so  chosen  that 
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the  drainage  will  not  be  interfered  with  by  either  diaphragm  or  scapula  in  the 
functioning  of  these  structures. 

Position. — As  for  Iiitercostal  Th<iracotnmy  (pagefrai). 

Operation  by  Partial  Excision  of  One  Rib.— (i)  An  incision  of  about 
8  cm.  (about  3  inches)  is  made  directly  over  the  center  of  the  chosen  rib, 
passing  through  skin,  fascia,  overlying  muscles,  and  periosteum.  (See  Fig. 
351.)  (3)  The  rib  is  then  freed  subperiosieally  for  nearly  5  cm.  (about  3 
inches),  carefully  avoiding  injury  to  the  intercostal  vessels  and  pleura — 
which  are  in  safely  as  long  as  the  operation  is  subperiosteal.  About  2.5  to 
4  cm.  (about  i  to  r^  inches)  is  now  removed  with  a  Gigli  saw.  as  in  the  ordinary 
partial  e.xcision  of  a  ril).  (3)  The  intercostal  vessels  are  then  easily  isolated 
in  the  bed  of  the  rib,  and  are  treated  according  to  circumstances — they  may 
be  tied  at  both  ends  of  the  wound  and  divided,  where  they  are  likely  to  be 


^'if-  551  — Tmoracotomv  *v  Partial  Excision  of  a  Rih  :- A.  Thoracic  muscles  dividrd  (iown 
to  rib.  d»r«ctly  over  iucenlcr;  11,  I't-riosteutn  raised  iunt  torncd  h«ck.  in  the  srih|>«Tit.i*tcal  exposure 
o(  the  rib ,  C.  Transverse  scclion  of  rib,  imlicating  |K>Tli«>ii  i>f  rib  rcmi>ve<l  b>  nH-niis  uf  a  CSkIi  or  cbrtln 
uw  conductet]  between  rib  and  fieriostcum ;  D,  Knife  incising  lliruui^b  pcriosleal  bed  and  t^ndolho- 
nicic  likscia  into  plennil  cavity. 


injured^)r  they  may  be  left  intact,  the  incision  into  the  pleura  being  made 
between  and  parallel  with  the  upper  and  lower  intercostal  vessels.  (4)  An 
incision  of  about  2.5  to  4  cm.  (about  i  to  li  inches)  is  now  carefully  made 
through  the  center  of  the  periosteal  bed  antl  in  the  axis  of  the  former  rib, 
passing  through  the  costal  periosteum,  endothoracic  fiiscia,  and  parietal 
pleura  into  the  pleural  cavity — and  drainage  thus  established — the  drain 
used  being  so  placed  and  of  such  a  nature  as  not  to  impinge  upon  the  lungs 
during  res[)irati(m. 

Operation  by  Partial  Excision  of  Two  or  More  Ribs.— fi)  If  it  be 
found,  after  excising  part  of  one  rib,  that  it  is  desirable  to  excise  part  of  the 
rib  above  or  below,  or  both,  add  two  vertical  incisions  to  the  horizontid  one, 
extending  from  the  ends  of  the  former  horizontal  incision  upward  to  the 
upper  border  of  the  rib  above — or  two  vertical  incisions  extending  downward 
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to  the  lower  border  of  the  rib  below — or  both.  A  flap  of  overlying  soft 
parts  may  thus  be  turned  upward  or  downward,  or  in  both  directions, 
exposing  the  two  or  three  ribs — which  are  then  partially  excised  just  as  a 
single  rib  in  the  above  operation.  (3)  Where  it  is  wished,  from  the  fiist,  to 
excise  parts  of  two  ribs — make  an  incision  of  about  lo  cm.  (about  4  incJies) 
midway  between  the  two  ribs — passing  through  skin,  fascia,  and  overlj-ing 
muscles,  down  to  the  level  of  the  outer  surface  of  the  ribs  and  intercostal 
muscles — then  retract  the  upper  lip  of  the  wound  upward  until  the  upper 
rib  is  well  exposed — and  the  lower  hp  downward  until  the  lower  rib  is  similarly 
exposed — incising  muscle  tissue,  or  separating  by  blunt  dissection,  in  the 
approach  toward  the  upper  border  of  the  rib  below  and  the  lower  border  of 
the  rib  above,  maintaining  an  even  thickness  of  soft  covering  every^vhere. 
The  ribs  thus  exposed  are  partially  resected  as  in  the  single  rib  operation. 
(See  Figs.  3.50  and  351.)  (3)  Where  it  is  wished  to  excise  parts  of  three  ribs 
from  the  first,  make  an  incision  in  the  long  axis  of  the  middle  one  of  the  three 
ribs — join  this  by  a  vertical  incision  at  either  end  of  the  transverse  incision, 
from  the  upper  border  of  the  ril)  above  to  the  lower  border  of  the  rib 
below  (making  an  H-shaped  incision) — and  turn  one  flap  upward  and  the 
other  downward  (as  ex|)lained  in  (1)  above).  Parts  of  three  ribs  are  then 
excised — the  intercostal  arteries  are  ligated  at  both  ends — the  nerves  are 
retracted — and  an  incision  made  vertically  in  the  center  of  the  area.  At 
the  end  of  the  operation,  the  external  wound  is  closed  along  the  lines  of 
incision,  except  that  drainage  is  ])rovi(le(i  for  through  an  unsutured  part 
of  the  wound.  (4)  Where  more  than  j)art  of  a  single  rib  is  excised,  the 
soft  parts  which  intervene  between  the  l)eds  of  the  excised  ribs,  and  includ- 
ing the  beds,  are  carefully  incised  in  a  vertical  direction,  down  to  the 
endothoracic  fascia — an«l  the  pleura  is  then  incised  in  the  same  direction. 
Prior  to  this,  the  intercostal  vessels  corres])<)nding  to  each  rib  are  ligated  at 
either  end  of  the  original  wound,  so  that  when  divided  in  their  center  no 
bleeding  of  any  consecjuencc  occurs.  The  nerves  are  drawn  out  of  their  beds 
and  retracted  upward  and  downward,  out  of  the  way,  if  possible. 

Comment.— Parts  of  three  ribs  may  be  excised  by  a  single  incision  (about 
15  cm.,  or  6  inches,  long),  made  over  the  central  rib,  followed  by  good  retraction. 

After  making  a  thoracic  opening  at  the  chosen  site,  lower  openings,  or 
counter-openings,  for  belter  drainage,  can  be  made  by  cutting  down  upon 
a  curved  sound  introduced  through  the  original  opening  and  directed  to  a 
lower  part  of  the  cavity 


THORACOPLASTY. 

FSriAF.NDnRS   or'FKATION. 

Description— This  operation,  suggested  by  Warren  Stone,  and  estab- 
lished by  Kstlaender,  consists,  as  now  practised,  in  the  subperiosteal  excision 
of  parts  of  several  contiguous  ribs  over  a  f)leural  cavity,  together  with  the 
removal  of  their  periosteum,  the  intercostal  tissues,  endothoracic  fascia,  and 
the  jKirlctal  ])leura — thereby  allowing  the  corresf)onding  soft  thoracic  wall  to 
sink  in  and  obliterate  the  abnormal  cavity  by  the  approximation  and  union 
of  this  thoracic  wnll  of  integumentary  and  muscular  tissues  to  the  visceral 
pleura,  which  has  been  freshenerl  by  curettage.  The  number  of  ribs  which 
are  partially  excised,  and  the  amount  of  each  rib  removed,  will  depend  upon 
the  position  and  extent  of  the  involved  area,  as  determined  by  the  ph\*sical 
signs  before  operation;  or  by  probing,  or  by  the  amount  of  fluid  contained, 
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after  opening  the  cavity — and  usually  corresponds  with  that  area.  From 
the  second  to  the  ninth  ribs,  inclusive,  have  been  excised — but  generally 
from  the  second  to  the  seventh,  inclusive,  are  the  ones  taken.  From  the 
coital  cartilages  to  the  tubercles,  in  amount,  has  been  resected — but  the 
average  is  from  about  13  to  15  cm.  (about  5  to  6  inches) — the  amount  beins 
greatest  where  the  cavity  is  widest,  and  vice  versa.  The  operation  is  appli 
ca.ble  to  long-standing  cases  of  empya'ma  which  have  resisted  drainage,  and 
in  which  the  lung  no  lunger  expands  and  the  pleura  is  much  thickened. 
Originally  Estlaender  did  not  remove  the  costal  periosteum  and  intercostal 
tissues,  nor  the  [larietal 
pleura.  The  pleural  sur- 
faces were  allowed  to  fall 
into  contact  if  possible. 
The  pleura  was  not  open 
ed,  other  than  for  the 
drainage  which  may  have 
been  previously  resorted 
to — but  the  external  wall 
with  its  parietal  [deura, 
minus  ribs,  was  merely 
allowed  to  come  into  con- 
tact with  the  \'isceral 
pleura.  Now  both  the 
costal  periosteum  is  ex 
cised  (to  prevent  regrowih 
of  bone)  together  with  the 
intercostal  muscles  and 
fascia,  and  the  parietal 
pleura  and  endothoraric 
fascia  removed,  and  even 
the  visceral  pleura  scraped 
(to  destroy  pyogenic  mem- 
brane and  to  approximate 
fresh  surfaces  for  union) — 
and  the  outer  wall  held 
in  contact  with  the  visceral 
pleura  by  dressings,  as  far 
Mp  p<.issible. 

f^  Preparation.  —  The 
thoracic  wall  is  shaved, 
where  necessar}-. 

Position.— Patient  is 
so  placed  as  to  best  e.vpose 
the  special  site  involved, 
generally  resting  upon  tjne  side — surgeon  usually  stands  in  front  in  operating 
upiin  the  left  side,  and  behind  in  operating  uixin  the  right  side — assistant 
stand-  nppitstte  surgeon. 

Landmarks. — Outline  of  the  cmpyiemic  cavity  to  be  obliterated,  as 
determined  by  ph^-sical  signs;  normal  limits  of  lung  and  pleura;  relation  (»f 
important  adjacent  organs. 

Incision. — Supposing  that  parts  of  the  second  to  seventh  ribs,  inclusive, 
arc  to  l>e  removed,  from  the  right  antero  lateral  aspect  of  the  chest  wall — say 
8  cm.  (about  3  inches)  of  second  rib — 10  cm.  (about  4  inches)  of  third — 13 


^ 


Fijif  ,J53.— Ofkrations  iton  thr  Plkural  Cav»tv:— A. 
hicUion  for  EsUaeiider's  thoracoplasty  (retiioviti^,  in  this  case, 
fMirts  of  »ccoiiil  to  wventh  ribs,  iuclu»ivc,  ihrouRh  three  Inter- 
costal tmisions)  ;  R,  Scheile's  iharacoplaMy  (removing  nearly 
all  of  the  second  to  ninth  ribs,  inclusive) ;  C,  Position  for  para- 
centesis tliuracis  in  the  sixth  intercostal  space,  in  the  mid-axillary 
line 
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cm.  (about  5  inches)  of  fourth — 15  cm.  (about  6  inches)  of  fifth — 18  cm. 
(about  7  inches)  of  sixth,  and  20  cm.  (about  8  inches)  of  seventh — then 
transverse  incisions  somewhat  longer  than  the  length  of  the  part  of  the  rib  to 
1)0  removed  (to  allow  for  sufficient  retraction  of  soft  parts  to  get  at  the  required 
length  of  rib)  are  made  in  the  center  of  the  long  axis  of  each  alternate  inter- 
space, as  follows — between  the  second  and  third  ribs,  for  removal  of  those 
ril)s  between  the  fourth  and  fifth  rilis,  for  the  removal  of  those  ribs — between 
the  sixth  and  seventh  ribs,  for  the  removal  of  those.  If  an  uneven  number 
of  ribs  were  to  be  removed,  three  of  them  could  be  removed  through  an 
iiuision  placed  over  the  central  one  of  the  three.  The  greatest  length  will 
be  removed  from  that  rib  which  spans  the  greatest  width  of  cavity,  whether 
at  the  middle  or  either  end— and  narrower  lengths  toward  the  tapering  or 
narrowing  aspects  of  the  cavity.  /\n  equal  length  of  each  rib  is  sometimes 
removed.     (See  Fig.  352.  A.  where  a  kiie-shaped  excision  is  shown.) 

Operation.  -  (i)    Incise   through   skin,    fascia,    and   overlying    thoracic 
nniscles,  until  down  to  the  external  intercostal  muscles  (on  a  level  \M'th  the 
ril^^).     'I'ie  all  bleeding  vessels.     Retract  up})er  lip  of  wound,    in   its    full 
thii  kness,  upward,  exj)osing  the  rib  al)ove — cutting,  where  necessary^  muscular 
libers  close  to  the  level  of  the  external  intercostal  muscles  and  external  aspect 
of  the  rib  (so  as  to  keep  as  thick  a  llaj)  of  soft  parts  as  possible).     The  lower 
lip  of  the  wound  is  similarly  retracted,  exposing  the  lower  rib.     (3)   The 
upper  and  lower  ribs  are  now  excised  subperiosleally  to  the  requisite  extent. 
{^)  Tlie  above  steps  are  re[)cate(i  for  the  second  and  third  pairs  of  ribs.      (4) 
The  intercostal  vesscl>  are  ntnv  lied  at  botli  ends  of  each  intercostal  bed. 
(5)  There  are  now  three  long  incisions,  ami  two  l)ridge-like  strips  of  external 
s<ift   |)arts,   comj)osed  of  skin,   fascia,   ant!   (u.lcr  thoracic  muscles.     These 
bridge  like  parts  are  carefully  preserved.     Beneath  these  lie  a  deeper  con- 
tiiuious  layer  of  s<*ft   parts  conijx  sed  of  costal  periosteum  (beds  of  ribs), 
external  and  internal  i:iter(n>tal  muscles,  endothoracic  fascia,  and  parietal 
|>leura  (the  hi'^t  (;ften  very  much  thickened)— all  forming  the  outer  wall  of 
the  empya'mic  cavity.     Having  retracted  upward  (/.  c,  outward),  out  of  the 
way.  the  above  described  bridge-like  strips  of  sot't  parts,  this  deeper  layer  of 
soft  parts  just  mentioned  is  all  cut  away  with  scissors — well  within  the  ligated 
intercostal  arteries,  on  either  side  -nnd  along  the  highest  and  lowest  inter- 
C()stal  sj)ace  of  the  involved  and  freed  area.     (6)  The  visceral  pleura,  espe- 
cially if  much  thickened,  is  advantageously  curetted.     (7)  The  three  original 
incisions  are  now  sutured  throughout,  exce])t  a  part  of  the  lowest  is  left  open 
for  drainage,  where  drainage  is  instituted.     The  new  outer  wall  of  soft  thoracic 
tissues  is  now  allowed  to  come  into  contact  with  the  freshened  visceral  pleura 
-and  is  held  in  contact  by  dressings  as  far  as  possible,  to  promote  union 
and  obliteration  of  the  cavity. 

Comment. —  Considerable  hemorrhage  occurs  throughout  the  operation, 
which  is  contnjlled  by  damp,  ligature,  pressure,  and  hot  solution. 

There  is  not,  as  now  j)ractised.  a>  distinct  a  ditTerence  between  Est- 
laender's  and  Schede's  operations  of  Thoracoplasty  as  formerly — modem 
operators  using  the  good  features  of  both  in  each. 

The  .'^econd  rib  is  left  where  ])os>ible. 

The  external  soft  parts  may  be  raised  as  one  flap  (as  Schede  does) — or 
as  several  smaller  flaps  (as  Jacobson  advises) — or  tlie  necessary  amount  of 
ribs  over  a  small  cavity  ma\-  be  exposed  by  a  \ertical  incision  over  the  desig- 
nated ribs,  followed  by  I'lrm  retraction  fas  Pearce  Gould  suggests). 

A  cavity  wider  than  long  re(juires  the  excision  of  more  of  fewer  ribs — 
a  cavity  longer  than  wide  recjulring  the  excision  of  less  of  more  ribs. 
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Where  the  canity  involves  Ihe  posterior  jiart  of  the  upper  ril)S  (those 
behind  the  scapula),  their  anterior  ends  may  be  severed  in  the  usual  way — 
the  posterior  ends  being  severed  from  the  interior  of  the  chest  with  stout, 
curved  cutting-pliers— alter  freeing  the  rib  of  soft  parts. 


r  THORACOPLASTY. 

SCHKDKS  Ol'EK.\TH>X. 
Description.— This  oj>eratian,  more  extensive  than  Estlaender's.  differs 
in  detail  from  the  latter,  while  bein^  conducted  upon  the  same  general  prin- 
dple»  and  in  the  same  general  iyjicoi  cases.  A  large  U-^haped  rta[>  is  raised, 
corresponding  in  extent  to  the  underlying  cavity  (sometimes  to  nearly  the 
entire  pleural  cavity)  and  consisting  of  all  the  soft  parts  overlying  the  ribs. 
The  ribs,  intercostal  tissues^  endothoracic  fascia,  and  parietal  pleura  outlined 
by  this  incision  are  then  excised  en  mas.sc — the  visceral  jjleura  scrai>ed — and 
the  external  llap  allowed  to  fall  into  contact  with  the  freshened  i>leura,  l>eing 

■  sutured  back  in  place  and  held  in  contact  with  the  visceral  pleura  by  the 
B  dressings — L>pening  for  drainage  being  left.  Generally  resorted  to  in  old 
I  empysemic  cases  of  the  worst  type,  especially  where  the  pleurie  are  very  much 
'    thickened,  and  which  have  resisted  all  other  measures,  and  represents  the 

most  raflical  operation  of  its  kin<l  available,  consisting,  practically,  of  the 
I  removal  of  nearly  the  entire  chest-wall  of  one  side  beneath  the  jilane  of  the 
L   ihonicic  muscles.     The  numlxT  of  ribs  removed  is  determined  by  the  vertical 

■  extent  of  the  cavity,  but  is  generally  fmm  the  secornl  Uv  the  ninth  ituiusive. 
B  The  amount  of  each  rib  removed  is  likewise  determined  by  the  width  of  the 
Boivity,  but  is  often  from  the  costal  cartilages  to  the  tubercles  of  the  ribs. 
V^  Preparation— Position.  -As  fur  Estlaender's  Thoracnplasty  (page  604). 
B  Landmarks.— Where  adapted  to  a  localized  cavity,  the  outline  of  that 
"  raWty  and  the  position  of  im[Hirtant  .idjacent  structures  will  determine  the 

landmarks.  Where  the  maximum  removal  of  the  thoracic  wall  is  indicatefl, 
that  amount  of  each  rib  (from  and  including  the  second  downward)  which 
is  in  contact  with  the  pleural  cavity— in  the  average  case,  fr<>m  the  second  to 
the  ninth,  inclusive,  and  from  the  costal  cartilage  to  the  tubercle.  This  latter 
extent  will  Ije  understood  in  the  following  operation. 

Incision. —  Begins  anteriorly  at  the  up[>er  border  of  the  sectmd  costo- 

chondral  articulation  (about  2.5  cm.,  or  i  inch,  from  the  sternal  border)^ 

passes  downward   following   the   curve  of  the   chondro-c«»stal  articulations 

slightly  outward  (the  cartilages  increasing  in  length  as  they  descend)  to  the 

;  eighth  rib  in  the  nipple  line^to  the  ninth  rib  5n  the  mid-axillary  line  on  the 

right  si<le  (the  tenth  on  the  left) — thence  transversely  backward  to  the  |>oste- 

rit»r  scapular  line — thence  upward  along  a  line  midway  between  the  vertebral 

.bortler  of  the  scapula  and  the  spinous  |>rocesses  of  the  vertebra*,  to  the  second 

ib.     (Some  surgeons  Ijegin  the  incision  at  the  outer  Imrder  of  the  |)ect*»ralis 

lajor,  above  the  level  of  the  fourth  f\h — and  retract  fmm  this  point  upward 

lo  exp<ise  the  third  and  seamd  ribs.)     (See  Fig.  352.  B.) 

Operation. — 1 1)  Incise  down  to  and  upon  the  ribs  and  intercostal  muscles 

lhr»)ughout  the  line  of  incision — bearing  lightly  over  the  intercostal  spaces 

lo  *ivoid  penetrating  the  thorax.     (2)  This  entire  flap  of  overlying  soft  parts 

dissected  en  masse  from  the  bony  and  intercostal  muscular  wall  of  the 

tht>rax.  hugging  the  ribs  and  intercostal  muscles  closely  (so  that  the  e.xtensive 

[f^ap  may  l)e  .ts  thick  and  well  nourished  as  possible).     The  scapula,  with  the 

ibscapularis  muscle,  arc  drawn  upward  and  away  from  the  trunk  so  as  to 
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give  access  to  the  upper  ribs  and  to  enable  the  anterior  part  of  the  upper 
ribs,  especially  where  the  incision  only  extends  upward  anteriorly  to  the 
fourth,  to  be  freed.  (3)  The  ribs  are  now  to  be  divided  in  front  and  behind, 
about  1.5  cm.  (about  ^  inch)  within  the  line  of  division  of  the  soft  parts  (so 
that  the  cicatrix  will  not  fall  directly  over  the  line  of  the  ends  of  the  dindcd 
ribs).  This  division  is  best  accomplished  in  the  following  way,  devised  by 
Hartley, — Where  each  rib  is  to  be  divided,  anteriorly  and  posteriorly,  the 
periosteum  is  divided  over  the  center  of  the  rib,  midway  between  upper  and 
lower  borders,  by  an  incision  about  4  cm.  (about  i^  inches)  long,  with  the 
center  of  the  incision  at  the  point  where  each  section  of  rib  is  to  be  made. 
To  this  more  or  less  horizontal  incision,  at  the  two  ends  of  the  ribs,  add  a 
vertical  incision  through  the  periosteum,  beginning  at  the  center  of  the  hori- 
zontal incision,  or  at  both  of  its  ends,  and  ending  at  the  lower  border  of 
the  rib.  With  a  curved  periosteal  elevator,  free  the  lower  half  of  anteriOT 
and  posterior  ends  of  the  ribs  where  the  sections  are  to  be  made,  for  the 
extent  of  about  1.5  cm.  (about  ^  inch) — especially  freeing  the  intercostal 
groove  with  the  intercostal  vessels.  Complete  this  process  of  freeing  at  each 
end  of  each  rib  before  proceeding  to  the  next  step.  Now  grasp  the  lowr 
half  of  each  rib,  where  cleared  of  periosteum,  with  rongeur  forceps,  inserting 
the  lower  lip  of  the  rongeur  forceps,  between  bone  and  periosteum,  and 
bite  out  a  half -button  of  bone  (Ci),  which  will  include  the  subcostal  groo«, 
and  the  removal  of  which  will  well  expose  the  intercostal  vessels.  Complete 
this  half-button  excision  at  the  inner  and  outer  ends  of  each  rib  before 
proceeding  further  in  the  operation.  (4)  The  intercostal  \-essels  are  all 
now  ligated  at  both  ends  of  the  exposed  part  of  each  rib,  being  easily 
accomplished  by  passing  a  curv'ed  needle  armed  with  chromic  catgut, 
beneath  them  as  they  lie  fully  exposed — plainly  in  view,  or  \-ery  accessible 
in  their  l)eds,  or  are  made  accessible  by  a  very  little  dissection.  The 
arteries  and  veins  should  be  picked  up  separately  or  together — but  espedal 
care  should  be  exercised  not  to  include  the  intercostal  ner\'es.  The  vTSseb 
thus  tied  are  the  inferior  intercostal  vessels.  The  upper  intercostal  vessels 
are  generally  much  smaller  and  may  usually  be  taken  up  with  clamp 
f()rcej)S  and  tied  as  divided  in  the  osseo-p)eriosteo-muscuIar  flap.  If  con- 
sidered necessary,  the  superior  intercostal  vessels  may  be  expK)sed  in  the 
same  manner  as  the  lower  ones,  by  biting  out  part  of  the  upper  border  of  the 
rib  with  rongeur  forceps.  (5)  The  ribs  may  now  be  freely  divided  at  both 
ends  by  passing  a  Gigli  saw  between  periosteum  and  bone — the  saw-carrier 
easily  passing  between  the  rib  and  the  separated  part  of  the  periosteum  which 
had  been  freed  in  excising  the  half-buttons  of  bone,  and  for  the  balance  of 
the  way  from  the  end  of  the  separated  area  up  to  the  upper  border  of  the 
bone,  huf^ging  the  rib  closely  on  its  inner  aspect  and  emerging  between  the 
upper  bonier  of  the  rib  and  the  position  of  the  superior  intercostal  vesseL*- 
Both  ends  of  all  the  ribs  are  thus  divided.  (6)  Nothing  now  remains  but  to 
divide  with  blunt -pointed  scissors  the  intercostal  tis.sues  in  the  line  of  the 
severed  ribs  on  both  sides,  along  the  upper  border  of  the  second  rib  abo«. 
and  along  the  lower  border  of  the  ninth  rib  below — thus  removing  the  entire 
lot  of  ribs,  intercostal  tissues,  endothoracic  fascia,  and  parietal  pleura  ^n  mussf 
in  a  sinjj;le  sheet.  (7)  The  thickened  visceral  pleura  covering  the  remnant 
of  contracted  lung  is  thoroughly  scraped  and  as  much  adventitious  tissue 
removed  as  possible.  (8)  The  flap  of  skin,  fascia,  and  muscles  is  now  allowed 
to  fall  into  contact  with  the  freshened  visceral  pleura — its  margin  heme 
sutured  to  the  margin  of  the  thoracic  opening,  except  a  dependent  opening 
left  for  drainage.     The  region  is  so  dressed  as  to  keep  the  flap  in  contact 
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I  in  early  union  of  the  surfaces  and 

.:  bound  to  the  side.     In  this  step 

muscles  along  the  line  of  incision 

,.lJ  row  of  chromic  gut  sutures,  before 

Si>fl  parts  has  been  turned  back  each 

*J  I  hen  the  intercostal  tissues  cut  away, 

-  h  more  time  is  consumed.     (2)  While 

rib-,  intercostal  muscles,  endothoracic 

«i  ur  a  linger  within  the  cavity  should  guide 

*  ihv  ptirtion  being  excised.     (3)  The  second 

Mupvila  is  displaced  forward  during  the 

c.   ribs  may  be  removed  from  within  the 

,  as  explained  in  Kstlacnder's  operation. 


nONS  UPON  THE  PLEURE. 
i.ungs  (pages  60Q  to  614) — and  Operations 
bis)' 


dflrnds  from  1.2  to  4.5  cm.,  averaging  2.5  (from  J  to 

4UOVC  level  of  tirsl  ril)  into  the  neck  (but  not  extending 

i}\c  fir^t  rill) — lying  beneath  subclavian  artery,  and 

i  heads  of  ^icniomastoid  and  inner  end  of  clavicle 

II  artery  and  scalenus  anticus.     Right  apex  may 

l^'lt.     Base ;  rests  uj)on  convexity  of  diaphragm. 

Hirrespoiids  in  cavity  of  thoracic  wall.     Internal 

I  iH-riiarilmm  and  lateral  pleural  wall  of  mediastina. 

;  i|>:^  itntt-rior  surface  of  pericardium  on   right,  and 

■  ^terior  border;  I'lls  into  concavity  on  either  side  of 

'.rior  border;  fils  into  space  between  inferior  ribs 

;  ili:i|ihrLigni. 

:L;ins  of  Lungs  to  Chest-wall.— Anterior  margins; 

t's  (lit  an  nven^e  point  of  2.5  cm.,  or  i  inch,  above 
trer  po.^terior  than  anterior  border  of  stcrnomastoid) 
nl  itcrosH  sterntn  lavicular  articulation  and  manubrium 
.  fif  iirlicuLilion  of  nuinubrium  and  gladiolus,  where  the 
r  very  nearly  meet— tlience  both  borders  descend  parallel 
list  beyond  the  middle  line  (the  right  sometimes  slightly 
iriidway  lietween  the  level  of  the  articulations  of  the  fourth 
ith  the  sternum — from  which  point  they  diverge  unequally, 
'tuinues  to  desccnfi  rdmost  vertically  downward  to  sixth 
rrticulation  (^sometimes  to  lower  end  of  gladiolus),  whence 
\.ird  and  nutwarfi  along  that  cartilage  to  sixth  costo-chondral 
•  I'ft  margin,  from  point  of  divergence,  passes  along  lower 
'ii  rib  outward  with  a  downward  inclination,  and  then  down- 
urth  interspace  and  fifth  rib  with  an  outward  inclination  to 
(a  point  3.8  cm.,  or  i^  inches,  below,  and  2.5  cm.,  or  i  inch,  to 
left  male  nipple  in  fifth  interspace) — thence  to  sixth  costo- 
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chondral  articulation.  Lower  maigins ;  marked  by  a  slightly  ctin'cd  line, 
with  do\Miward  convexity,  extending  from  sixth  costo-chondral  articulation 
to  spinous  process  of  tenth  dorsal  vertebra — crossing  (while  arms  are  elevated 
at  right  angle)  the  nipple-line  at  sixth  rib — mid-axillar}-  line  (arms  still  raised) 
at  eighth  rib— -scapular  hne  (arms  now  lowered)  at  tenth  rib.  Lo«-er  maigJB 
of  left  lung  starts  on  level  with  sixth  costo-chondral  joint,  but  mudi  fuither 
out  than  right — about  7.5  cm.  (3  inches)  to  left  of  median  line  in  fifth  inter- 
space. Sometimes  lower  margin  of  left  lung  may  be  one  rib  lower  than  right 
Posterior  margins ;  marked  by  line  from  level  of  spinous  process  <rf  se\ieDtli 
cer^'ical  vertebra,  passing  vertically  downward  on  either  side  of  spine,  o\n 
the  costo-vertebral  articulations,  to  spinous  process  of  tenth  doisal  ^Trtebra. 

Excursion  of  Lower  Borders  of  Lungs  in  Forced  Re^intioiL- 
Extend  about  3.8  cm.  (ij  inches)  below  the  hne  given  above  for  the  rela- 
tion of  the  lower  margin,  in  deep  inspiration — and  rise  above  it  in  forced 
expiration. 

Relations  of  Fissures  of  Lungs  to  Chest-wall.— (i)  Great  or  Lover 
Fissure  of  Right  Lung: — draw  line  from  fourth  dorsal  \-ertebra  foni-ard  and 
downward  around  chest  to  intersection  of  anterior  margin  of  lung  and  seventh 
rib.  (2)  Lesser  or  Upper  Fissure  of  Right  Lung: — draw  line  from  point  <rf 
intersection  of  preceding  hne  with  mid-axillan*  line,  to  fourth  chondio- 
stemal  articulation.  (3)  Fissure  of  Left  Lung: — draw  Une  from  third  dorsal 
vertebra  f onward  and  do\raward  around  chest  to  inteisection  of  anterior 
margin  of  lung  with  sixth  costal  cartilage. 

Structures  of  Roots  of  Lungs,  and  their  Relations.— StmctoRS 
of  each  root ;  bronchial  tube,  pulmonar}-  arter}*.  pulmonary-  veins,  brondiial 
after}'  (generally  one  on  right  and  two  on  left),  two  bronchial  veins,  anterior 
pulmonan-  plexus  of  nenes,  posterior  pulmonar}*  plexus  of  nenes,  bronchial 
lymphatic  glands,  areobr  tissue — all  being  enclosed  within  pleura.  Relt- 
tions  of  right  root:  Anteriorly:  right  auricle,  superior  vena  cava,  ascending 
aorta,  phrenic  ner\e,  anterior  pulmonan*  plexus.  Superiorly;  vena  az}"gos 
major  arching  to  join  superior  vena  cava.  Posteriorly;  pneumogastric 
nerve.  po>teri()r  pulmonary  plexus.  Inferiorly:  Hgamentum  latum  pulm<inis. 
Relations  of  left  root:  .\nteriorly;  phrenic  nene,  anterior  pulmonar}' 
plexus.  Superiorly;  arch  of  aorta.  Posteriorly;  descending  aorta,  pneumo- 
gastric nerve,  posterior  pulmonar)*  plexus.  Inferiorly;  hgamentum  latum 
pulmonis.  Order  of  structures  of  right  root:  From  Before  Backward: 
pulmonar}-  veins,  pulmonar}*  arter}*.  bronchus,  and  bronchial  vessek.  From 
-Mnne  DowiiwanI;  bronchus,  pulmonar}*  arter}*,  pulmonan*  veins.  Order 
of  structures  of  left  root :  From  Before  Backward :  pulmonar}*  «in?. 
pulmonary  artery,  bronchus,  and  bronchial  vessels.  From  .Above  Downward; 
pulmonary  arter}*.  bronchus,  pulmonar}*  veins. 

Position  of  Hilum  of  Lung.— Upon  inner  aspect,  slightly  above  midd^- 
and  much  nearer  pt^sterior  than  anterior  border — on  level  with  bodies  " 
fifth,  sixth,  seventh,  and  sometimes  eighth  dorsal  vertebra?. 

Bifurcation  of  Trachea  and  Bronchi.— Trachea  bifurcates  oppo^^^f^ 
the  s]Miiou<  process  ot  fourth  dorsal  vertebra — right  bnmchus  passing  nP^\^ 
hori.^imtaily   out  wan!  ami   dividing   into  three   chief  bronchial   tubes—"     ^ 
broiuluis  i\i<siv.i:  niort*  directly  downward  and  di\iding  into  two  chief  bf^ 
clu'al  mhos. 

Arteries.     Pulmonar}*;  bn^nchial. 

Veins.     PiilmoMar}-;  l>n.inchial.  • 

Nerves.     l>om  anterit^r  and  p«^sterior  pulmonar}'  plexus,  formed  mai     '^^ 
by  sym}\il!H-lic  Awd  pneumogastric. 

Lymphatics. — Knvl  in  bronchial  glands. 
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PNEUMOTOMY 

THROUr.H    A    rNOkALOCLASriL"    FLAP. 

Description. — Incision  of  lung  tissue  through  a  temporary  opening  made 
in  the  thol-wall.  This  opening  may  be  made  in  the  form  of  an  intercostal 
thoracotomy, — through  the  partial  resection  of  one  or  more  ribs, — or  through 
an  osteothoracopbstic  flap.  In  the  present  instance,  a  partial  resection  of 
three  ribs  will  be  made,  after  raising  a  thoracoplastic  llap»  Generally  resorted 
lo  in  ca-»ies  of  abscess,  gangrene,  hydatid  cyst,  and  sometimes  for  bronchial 
dilatation  anci  tuberculous  cavities. 

Preparation. — Chest -wall  is  shaved'  where  hairy  growth  exists. 

Position.— Patient  so  placed  as  to  render  site  of  operation  accessible 
during  exposure  of  lung — but  placed  so  as  to  render  site  de[)cndent  before 
cutting  into  lung  tissue  (that  fluid  may  not  flow  into  bronchial  tubes  opened 
by  incision,  in  addition  to  that  which  may  be  drawn  into  them).  Surgeon 
OO  side  of  o|>eration — assistant  on  same  side,  or  opposite. 

Landmarks. — Determined  by  physical  signs  locating  disease,  and  gener- 
ally verified  by  preliminar)'  exploration;  known  position  of  imjxjrlanl  struc- 
tures. 

Incision. — .V  U-sha|)ed  flap  is  outlined,  with  base  generally  upward 
and  convexity  downward — usually  extending  over  two  or  three  ribs,  and  of 
sufficient  size  to  well  include  the  incision  into  the  lung,  with  room  for  manijm- 
lation.  (A'itality  of  flap  would  l>e  belter  assuretl  if  base  were  fonvard  cjr 
backward  and  convexity  in  opfMisite  direction.) 

Operation.— (I)  This  U-shaf>ed  flap  of  all  the  soft  parts  down  to  the  ribs 
and  interrostal  muscles  is  raised.  (2)  Having  controlled  hemorrhage,  the 
necessary  parts  of  the  indicated  ribs  are  excised  subpcriiisteally— calculating 
that  the  line  of  division  of  the  ribs  will  fall  about  i  cm.  (nearly  J  inch)  within 
the  line  of  flap-incision  (that  cicatrix  of  latter  may  not  fall  over  ends  «>f  ribs). 
(3)  An  exploratoF)'  needle  may  now  l^  intrinJuced  through  the  jjeriosteal 
bed  of  a  rib,  thus  avoiding  the  interc(»sta!  ves.sels— and  the  needle  may  be 
left  in  situ  as  a  guide.  {4)  An  incision  is  now  carefully  made  in  the  long 
axis  of  a  space,  or,  preferably,  in  the  bed  of  a  rib,  avoiding  intercostal  vessels, 
— if  in  a  space,  passing  through  intercostal  muscles  and  endothoracic  fascia-- 
if  in  the  bed  of  a  rib.  passing  through  fieriosteum  and  enduth<>racic  fascia. 
In  the  transverse  incisions  sufficient  rfx>m  can  usually  be  gotten  by  upward 
and  downward  retraction  of  the  soft  jtarts,  without  requiring  the  division  of 
the  vessels.  If  it  be  elected  to  make  a  vertical  opening,  after  removing  the 
ribs,  then  the  intercostal  vessels  are  ligatcd  at  both  ends  of  the  exposed  beds 
of  the  excised  ribs— so  that  when  the  vertical  incision  is  made  in  the  center 
of  the  exp<jsed  area,  little  or  no  hemorrhage  will  occur.  This  vertical  incision 
is  in  the  center  of  the  area  from  which  the  ribs  have  been  partially  excised, 
and  extends  between  the  intact  ribs  above  and  l>elow.  In  any  event,  the 
incision  should  be  made,  if  possible,  down  lo  but  nt)t  directly  through  the 
parietal  pleura,  at  this  stage.  (5)  Here  one  of  two  conditions  will  be  found; — 
(A)  The  parietal  and  visceral  pleuric  may  be  adherent— the  general  pleural 
cavity  will  then  lje  waited  off,  and  the  incision  may  \)c  made  directly  into  the 
lung  tissue— having  determined  its  depth  by  exploratory  puncture.  (B) 
Parietal  and  \is(eral  pleurae  may  be  non-acJherent;  (a)  If  it  be  necessan- 
to  proceed  with  the  oj>eralion  at  once,  suture  the  two  surfaces  of  the  pleunc 
her  with  catgut,  in  a  sulTiciently  large  circle — thus  closing  off  the  general 

ral  cavity  by  suture  and  by  packing  the  outer  circumference  of  the  circle 
with  gauze.     The  intision  may  be  then  made  at  once  into  the  lung  through 
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the  above  circle,  (b)  If  no  need  of  haste  exist,  pack  the  wound  with  gau» 
a  little  firmly,  so  that  the  pleural  surfaces  are  held  in  contact — ^and  in  tiro 
or  three  days  the  surfaces  will  be  united  for  some  distance  around,  and  incisioo 
into  lung  tissue  may  be  made  through  the  united  surfaces,  without  fear  of 
invading  the  general  pleural  cavity.  This  adhesion  is  made  man  certaio 
and  firmer  by  also  suturing  the  pleurae  in  a  circular  manner  at  the  time  oi 
the  exposure.  (6)  Incision  into  the  lung  is  usually  made  in  the  direction  of 
the  original  incision  by  which  it  has  been  approached — the  incision  extending 
through  the  full  thickness  of  the  variously  thick  layer  of  lung  tissue  owrinnis 
the  cavity.  (7)  Drainage  is  provided  for — the  drain  coming  out  through 
an  unsutured  lower  part  of  the  flap',  the  remainder  of  the  flap  being  sutured 
back  into  place — or  the  drain  may  come  out  through  a  convenient  opening 
in  the  flap,  the  circumference  of  the  flap  being  sutured  throughout. 

Comment. — (i)  Usually  the  removal  of  parts  of  one  or  two  ribs  suffice 
to  expose  the  site,  (a)  The  distance  of  the  cavity  from  the  surface  shouW 
be  determine<l  by  needle  before  incising.  (3)  The  following  methods  of 
incising  the  lung  tissue  are  used; — actual  cauterj' — best  for  soft  lung  tissue; 
incision  by  knife — safe  in  hardened  lung  tissue;  explorator}-  needle  and  ^l^aIl 
gn)o\ed  director  introduced  simultaneously — the  needle  is  withdrawn  and 
director  left  in  situ — upon  which  dilators  of  increasing  size  are  slipped  inio 
cavity,  which  is  then  dilated;  blunt  dissection;  trocar  and  cannula.  (4)  W 
hemorrhage  occurs  from  lung  tissue,  pack  with  gauze.  (5)  Collap?*  of  lunjj 
is  ver>-  apt  to  follow  going  through  the  opened  pleural  caxnty  (where  the  two 
surfaces  are  not  united  by  adhesion) — requiring  the  use  of  a  FeIl-0'Dww 
instrument.  (6)  Pneumotomy  may  be  performed  by  means  of  an  osteo- 
thoracoplastic  flap,  as  described  under  Pneumectomy — or  by  any  nietbod 
which  satisfactorily  exix)ses  the  lung.. 


PARTIAL  PNEUMECrOHY 

THROli.H  AN  OSTFOTllORACOrLASTIC  FLAP. 

Description. —  The  excision  of  part  of  a  lung  involved  in  some  lesion— 
an  uncommon  iht>ugh  iH>ssible  operation.  Acce.ss  may  be  obtained  by  the 
])cnnanent  exci>ion  of  juirts  of  several  ribs,  after  raising  a  thoracoj>la>lic  ibp. 
as  tIc'scrilxHl  under  Pneumotomy — or.  l)etler  still,  by  the  turning  hack  tcm- 
fK)rarily  of  a  window  consisiini;  of  the  entire  thickness  of  the  soft  and  Iwny 
j>arts  t)f  the  chest-wall.  The  oi)eration  has  generally  l)een  resorted  to  lor 
the  removal  of  malignant  and  hydatid  tumors  of  the  lungs— and  als^  lor 
l(Kalize<i  lu])crculosis.  In  the  latter  cases  the  part  excised  has  u.«.ualiy  been 
the  a])ex. 

Preparation— Position— Landmarks.— .As  in  Pneumotomy. 

Incision.-  {i)  Sup]H>sing  the  tumor  to  l)e  of  the  middle  lol)e  of  the  rii|ht 
luni:  —an  incision  is  Xo  \>c  planned  outlining  an  upj)er,  a  lower,  and  an  anterior 
siilo  of  a  square  or  rectangle,  the  fourth  or  |x>sterior  side  forming  the  hinge 
-  il>o  >qiiare  inclmling  the  anterolateral  as|^ct  of  the  fourth,  fifth,  and  M^h 
rih>.  The  upikt  lino  will  lie  in  the  middle  of  the  third  intersfwce.  In  it^ 
\o\v^  axis  —the  lower  line  will  W  similarly  placed  in  the  center  of  the  ^iyh 
iiHers]>aro  the  anterior  line  will  run  vertically  alxiut  2.5  cm.  (i  inch'i  ouLMiif 
«M  the  I  v^^ial  V  anil.njo  and  the  posterior  sid?  will  be  ixirallel  with  the  .interior 
and  tV.Mr.  :c  lo  i;  em.  (al>out  4  to  5  inches)  behind  it.  (2)  Suppo>ine '^f 
i.i-e  tv>  !h^  iMie  iM*  l«vali/od  tulxrculosis  of  the  a|)ex  of  the  left  lunp— J  y' 
>luuvvi  :Up  i>  planneii,  with  its  convexitv  over  the  middle  of  the  sternum:"'' 
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reaching  nearly  to  the  anterior  axillary  line;  it;^  ujvpcr  horizontal  h'mh 
1  the  midtlle  of  the  first  intercostal  space;  its  lower  huri/tmtal  limlj  in  the 
aiddle  of  the  third  intercostal  space. 

Operation. — Carrying  out  the  steps  of  the  operation  indicated  in  the  first 
icision  given  above — (1)  Incise  through  skin,  fascia,  and  overlying  thoracic 
auscles;  down  to  the  ribs  and  intercostal  muscles,  along  the  upper,  lower, 
nd  anterior  sides  only.  (3)  Along  the  anterior  line,  where  the  ribs  are 
atersected  by  the  vertical  jK>rtion  of  the  incision,  retract  the  soft  parts  a 
imited  distance  on  each  side  over  the  ribs — and  make  a  short  incision  rlirectly 
Ker  the  center  of  their  long  axes,  passing  through  the  [>erio>teum  (not  through 
he  skin)— free  the  circumference  of  the  ribs  here  subperiosleally  with  a 
lir\ed  periosteal  elevator  o\er  the  least  width  of  rib  possible  to  accomplish 
ts  freeing.  Do  not  yet  divide  the  rib.  (3)  A  short  inci^Jon  is  now  made 
lirectly  over  the  center  of  the  long  axis  of  the  ribs  |»osleriorly,  thrrjugh  all 
he  overlying  s<:ift  parts  down  to  and  through  the  |K.Tii>steum — the  center  of 
Bch  incision  being  an  imaginary  line  connecting  the  posterior  ends  of  the 
ippcr  and  lower  lines  (just  as  the  center  of  the  trans-|)erit»steal  incisions 
interiorly  was  the  real  line  connecting  the  anterior  ends  of  the  horizontal 
ines  of  incision).  The  ribs  are  here  freed  suhperiostcally  as  in  front — their 
irtumference  l^eing  bared  over  the  smallest  space  j>racticable.  (4)  A  Gigli 
aw  is  now  carried  l>eneath  the  freed  |M)rlions  of  the  ribs  in  front  and  behind 
^ihus  entirely  freeing  the  bony  connections  of  tlie  flap.  fS)  The  U[>]:ier, 
iwer,  and  anterior  sides  of  the  square,  or  rectangle,  are  now  rorefully  inclined 
hrough  their  soft  stnicturcs  not  already  diviiled,  down  to  the  endothoracic 
scia.  carefully  avoiding  penetration  of  the  parietal  [ileura.  (6)  This  large 
Mtali<?o-musculo-osseous  llap  is  now  carefully  elevated  and  lumed  backward 
ipon  its  posterior  hinge  (which  hinge,  as  far  as  the  si>ft  parts  and  the  integrity 
)i  their  blood  supply  go,  has  been  very  little  injured  by  the  lungituflinal  cuts 
>ver  the  ribs) — carefully  separating  it  from  the  parietal  pleura  as  it  is  turned 
jackwanL  (7)  If  it  Ix*  founil  that  the  two  surfaces  of  pleura?  are  noi  ad- 
icrcnt.  the  wound  is  rather  snugly  i»acked  with  gauze — the  (lap  turtied  as 
bat  k  into  place  as  the  gauze  will  allow — and  adhesion  is  awaile«^l  for  three 
If  four  days.  Or  the  vitality  of  the  llajj  ami  the  lirmness  of  adhesion  would 
(Tohably  l)e  more  sijfely  and  thoroughly  secured  if  the  parietal  and  visceral 
Jcura.'  were  sutured  around  the  extreme  margin  of  the  wuund  with  catgut 
^allowing  the  flap  to  fall  fully  into  place,  where  it  couhl  either  rest,  or  lie 
itured,  the  necessar>'  time  ftpr  adhesions  to  form — and  subsecjuently  raised 
ir  the  e.xcision  of  the  grcnvth.  ( )r  the  [>leura  may  be  incised  and  the  opera- 
n  completed  immediately,  after  the  suturing  together  of  the  pleural  sur- 
iccs.  (&)  .'Vt  the  lime  of  the  removal  of  the  tumor,  ihc  method  of  the  removal 
ill  be  somewhat  determined  by  the  charac  ter  (vf  the  tunn»r.  Whether  fluid 
'.  f(,,  hydatid  cyst)  or  solid  (e.  g.,  primary  malignant  tumor),  if  its  accessi- 
MJity  will  allow,  it  is  best  to  ligate  o(T  the  surroumling  lung  tissue  by  ( arrying 
liromic  gut  in  a  large,  fully-cur\ed  needle  arnund  the  growth  in  segments — 
d  then  excise  by  actual  cautery-,  knife,  or  blunt  dissection,  where  possible. 
5cc  Pncumotomy,  page  611.)  Sometimes  |»revious  ligation  is  impossible — 
le  tumor  is  then  removed  without  it,  and  hemorrhage  controlled  by  packing 
%c  cavity  with  gauze.  It  sometimes  ha[»pens  in  hydatid  cysts  that  the  tumors 
avc  to  be  incised,  iheir  contents  evacuated  and  their  walls  curette<l.  the 
►maindcr  iK-ing  allowed  to  slough  out —although  tomplele  removal  of  their 
"alls  is  much  preferable.  (9)  The  cavity  left  l)y  the  rennnal  of  a  tumor 
hould  Ix*  temporarily  packed  with  gauze— which  is  brought  out  h»r  drainage 
rough  a  lonvenient  ojK'ning  made  at  a  margin  of  the  Jlap — the  flap  being 
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elsewhere  sutured  back  into  its  normal  position.  As  the  ribs  arc  adherent 
to  the  soft  part  of  the  flap,  which  will  be  sutured  to  the  thorax  around  its 
margin,  the  ribs  will  thereby  be  held  in  place  and  prevented  from  beii^ 
materially  displaced.  If,  when  the  section  of  the  ribs  is  made,  it  be  done  in 
a  beveling  fashion  (at  the  expense  of  the  inner  aspect  of  the  parts  of  the  n"bs 
in  the  flap),  when  the  flap  is  turned  back  into  place  this  beveling  will  addi- 
tionally steady  the  rib  ends  in  place.  If  desired,  the  contiguous  ends  of  the 
severed  ribs,  in  front  and  behind,  can  be  united  by  chromic  gut  or  silver  vnit, 
after  having  been  previously  drilled. 

Comment. — (i)  In  carrying  out  the  steps  of  the  operation  indicated  in 
the  second  incision  given  above,  the  description  given  under  Pneumotomy 
by  a  Thoracoplastic  Flap  will  sufficiently  cover,  being  practically  similar. 
The  indurated  apex  of  the  lung,  when  exposed,  is  seized  with  forceps— de- 
taching it,  if  necessar\',  from  its  adhesions — and  withdrawn  through  the 
thoracic  opening — a  chromic  gut  ligature  is  then  carried  below  the  involved 
portion — or  a  double  ligature  is  passed  through  upon  a  needle  and  each  side 
tied  sei)arately — the  apex  is  now  excised — the  lung  replaced,  after  bringing 
together  the  raw  surfaces  of  the  lung  by  gut  suture,  if  possible — and  the  edges 
of  the  parietal  pleurae  sutured  with  catgut.  The  operation  is  completed  as  in 
Pneumotomy  by  Thoracoplastic  Flap,  (a)  Tufl&er  has  removed  portions  of 
tubercular  lung  through  a  simple  intercostal  thoracotomy  in  Uie  second 
interspace — opening  the  pleura  and  delivering  and  excising  the  invoh^ed 
portion  of  lung.  (3)  Where  the  ligature  is  not  used,  the  actual  cauten-  is 
the  safest  means  with  which  to  excise  lung  tissue.  (4)  The  operation  Is 
simplified  if  the  neighboring  healthy  lung  is  adherent  to  the  parietal  pleura. 
Collapse  is  also  much  less  likely.  (5)  The  lower  two-thirds  of  the  first  rib 
are  sometimes  alone  excised. 


X.  THE  PERICARDIUM. 
SURGICAL  ANATOMY. 

Position. — Occupies  middle  mediastinum  of  thorax,  lying  between 
anterior  mediastinum,  in  front  (opposite  sternum  and  third,  fourth,  fifth, 
sixth,  and  seventh  costal  cartilages) — jK)sterior  mediastinum,  Ixjhind— and 
pleurae,  laterally.  Consists  of  visceral  and  j)arietal  layers.  Has  genew 
outline  of  heart,  except  where  reflected  on  to  great  ves.sels  at  base  of  heat^- 

Attachments.— Apex;  covers  great  vessels  for  alwut  5  cm.  (2  inc^^ 
and  is  held  in  y)()sition  by  them.    Base;  attached  to  central  tendon  of  ^. 
phragm  and  adjacent  surface.    Anterior  surface  of  pericardium;  atta^*^  , 
to  jK)sterior  surface  of  manubrium  and  ensiform  process  by  sui>erior    ^^ 
inferior  sterno-pericardial  ligaments.  ^^ 

Relations.— Superiorly ;  great  vessels  of  heart.  Inferiorly ;  diai)hni.  .^^ 
Anteriorly;  thymus  gland  (or  remains);  areolar  tis.sue;  margins  of  li^  ^ 
(especially  left);  stern<)-]:>ericardial  ligaments;  triangularis  sterni  mu;^^^* 
internal  mammary  vessels;  anterior  mediastinum;  .sternum.  Posteriof"^ 
bronchi;  esophagus;  descending  aorta;  pneumogastric  ner\'es;  ]>osterior  m< 
astinum.  Laterally;  pleura^;  anterior  margins  of  lungs  (esj)ecially  le 
phrenic  nerves;  accompanying  ])hrenic  vessels. 

Structures  Covered  by  Pericardium.— Aorta ;  superior  vena  cava;  p 
monary  artery  and  bifurcations;  ductus  arteriosus;  four  pulmonar}'  veins 

Arteries.  -Pericardiac  and    musculophrenic    from  internal   mamma 
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pericardiac,  esophageal,  and  bronchial  from  descending  aorta;  coronary  from 
ascending  aorta ;  phrenic  from  abdominal  aorta. 

Veins. — Pass  to  azygos,  internal  mammary  and  phrenic  trunks,  cardiac 
veins  emptying  into  right  auricle. 

Nerves. — Branches  from  pneumogastric,  phrenic,  and  sympathetic. 

Lymphatics. — Empty  into  mediastinal  glands. 


SURFACE  FORM  AND  LANDMARKS. 

The  anterior  surface  of  the  ui)per  portion  of  the  pericardium  is  from  3 
to  5  cm.  (about  ij  to  2  inches)  posterior  to  the  sternum — and  the  anterior 
surface  of  the  lower  portion  is  about  i  cm.  (alx)ut  |  inch)  posterior  to  the 
sternum. 

Normally  there  is  a  collapsed  cul-de-sac  at  the  base  of  the  anterior  portion 
of  the  pericardium,  which  is  much  distended  in  effusion.  This  is  the  site 
sought  in  drainage. 

According  to  Voinitch-Sianojentsky,  the  interpleural  pericardial  area 
extends  vertically  from  the  lower  border  of  the  left  fifth  chondro-sternal 
articulation  to  the  left  seventh  chondro-sternal  articulation — lying  mainly 
behind  the  sternum  but  also  correspcmding  to  the  sternal  end  of  the  sixth 
intercostal  space — wherefore,  puncture  of  the  pericardium  in  the  sixth  space 
may  be  made  directly  inward — whereas  it  should  be  directed  very  obliquely 
downward  if  made  in  the  fifth  interspace,  to  avoid  the  heart  (that  is,  it  runs 
parallel  with  the  heart  after  entering  the  pericardium). 

A  cartilaginous  bridge  unites  the  sixth  and  seventh  costal  cartilages — 
and  sometimes  also  the  fifth  and  sixth — and  thereby  the  intercostal  area  for 
puncture,  between  the  inner  border  of  the  cartilaginous  bridge  and  the  left 
border  of  the  sternum,  may  be  considerably  encroached  upon. 

The  internal  mammary  artery  runs  down  at  an  average  distance  of  about 
1.2  cm.  (about  ^  inch)  to  the  outer  side  of  the  sternal  border — to  the  sixth 
interspace,  where  it  divides  into  the  superior  epigastric  and  the  musculo- 
phrenic. 

For  outline  of  Pleura,  see  Anatomv  of  Pleura. 
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Description. — Penetration  of  the  i)ericardium  by  a  hollow  needle  attached 
to  a  vacuum  svringe — for  the  purj>()se  of  ex{)loration  of  contents,  or  aspiration 
of  fluid. 

Preparation. — Region  shaved,  if  necessary. 

Position. — Patient  sui)ine,  preferably  resting  upon  some  object  which 
will  render  chest  prominent  and  increase  the  width  of  the  intercostal  spaces. 
Surgeon  on  left  of  patient. 

Sites  of  Puncture.— Puncture  may  l)e  made  in  either  the  fifth  or  sixth 
interspace — and  either  internal  to  or  external  to  the  internal  mammary  artery. 
In  the  fifth  interspace,  the  width  is  greater  near  the  sternal  border,  and  is  the 
space  usually  chosen.  In  the  sixth  interspace,  the  internal  mammary  artery 
and  the  pleura  are  both  further  from  the  left  sternal  l)order.  and  puncture 
may  be  made  more  directly  inward.  A\hcrc  sufficient  width  of  .space  exists, 
the  .sixth  interspace  may  be  chosen.  Puncture  should,  by  preference,  be 
made  internal  to  the  internal  mammary  artery,  as  the  pleura  is  in  less  danger 
of  injur}',  especially  in  the  fifth  sjvice — and  even  in  the  sixth  space,  the  punc- 
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ture  would  have  to  be  about  2.5  cm.  (about  i  inch)  outside  of  the  border 
of  the  sternum  to  be  sure  of  avoiding  the  internal  mammary  arteiy,  and  then 
it  is  apt  to  strike  the  pleura.     (See  Fig.  353,  G.) 

Landmarks. — Fifth  left  intercostal  space  (or  sixth) ;  left  margin  of  sternum; 
course  of  internal  mammary  artery;  anterior  border  of  left  lung  and  pleura: 
right  border  of  heart.    See  the  Surgical  Anatomy  of  these  structures. 

Operation. — (1)  An  incision  should  be  made  in  the  long  axis  of  the  stenial 
end  of  the  fifth  intercostal  space,  through  skin,  fascia,  pectoralis  major,  down 
to  the  intercostal  membrane,  clamping  all  bleeding  vessels.  (2)  Expose  the  in 
tercostal  membrane  by  retraction  of  the  edges  of  the  wound.  Grasping  the 
needle  with  right  forefinger  and  thumb,  so  placed  as  to  prevent  its  suddenh 

entering  too  far,  pierce 
the    fifth    intercostal 
space  near  the  left  bor 
der  of  the  sternum,  and 
near  the  upper  border 
of  the  sixth  costal  caiti 
lage — penetrate  straight 
backward  about  0.8  cm. 
(about  -j^  inch),  which 
is,   appro.ximately,   the 
thickness  of  the  stem 
um — then  penetrate  in- 
ward toward  the  poste- 
rior surface  of  the  stem 
umfor  I  to2cm.(fto|(• 
inch),  to  avoid  the  pos 
sible  forward  extension 
of    the    pleura— thence 
penetrate  downward  and 
inward  through  the  peri 
cardium— the  sensation 
generally  indicaiinc 
when  the  pericardium  i? 
entered.     Brictly  >vM 
— pass    Iwckward.    ^^ 
ward,    and    d<)\^n^^^^ 
(DelormeandMign*-^^- 
\\'hcre  the  sixth  iir^^^l 
costal  space  is  usetl- 


•":»:■  .v\^       Ivv-Jvjovoi    \Nn   P\R\OKNTKShS  ABOIT   THK    HKART 

AM»  T)  KU  KKiMi  M  A.  Ouilino  iH  t ikIu  lutJK ;  B.  Ouilinc  of  Icll 
liiiij; ;  v.*.  I'kutl'tn.'  ot  luMit ;  P.  I"l«.v ;tli«>ii  of  diaphraKin  ;  K.  Para- 
tom«-^i^  ot  iijclu  .lUiSvK';  V.  P.iiait'iitesis  of  iiKht  vcntriile;  Ci, 
rai.»vinu-«i>.  ot  {K-iiv.udium  .  H,  IViioudioloniy  (hroiiKh  an  iiiter- 
v»»-t,»l  >|\»vH- .  I.  I"\i>»»»>uiv  01  (HMuaitliuni  and  heart  by  excision  of 
Ifti  tilth  vo^M'  »-.»!tr..i.i:v,     vMiKliiktl  troin  liray.i 


nivillo  i>.  |Kiv-<o»l  ilinntly  inwanl  and  backward,  close  to  the  sternum 
ill  ilio  miiKllo  »^f  iho  intorspai'c(Voinitch-Sianojentsky).  ^^^ 

Comment,     l^ln^.iu^o  may  l>e  made  without  pre\ious  incision,  but  l^j^^ 
litiiin.ivv  iiu  isiiM)  is  bettor,  as  the  intercostal  sj^ace  and  border  of  the  sten^^ 
.uv  I  \|>o-oil.  .iiul  the  course  and  depth  of  the  needle  and  entrance  into 
IHMii.tnliini^  arc  bettor  approciaietl.     .\lso  the  bridge  of  cartilage  ac^o^^ 
i«\iouvwial  >i\uo,  when  present,  may  l>e  avoided. 


PERICARDIOTOHY 

VHKOlv-.H    AN   INTF.RCOSTAI-  INCISION. 

l>e>ciiption.     l:^i-ion  of  the  jx^ricanh'um  through  the  fifth  interci»si<*= 
•.p,t»  •     i^-o;.»r\    ivM^rttvl  to  for  purjwses  of  drainage.     The  method  h^ 
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described  wil!  be  the  simpler  one  of  ex|Hising  and  imising  the  pHericardium 
through  an  iniertoslal  incision.  The  more  extensive  exposures  involve  the 
removal  of  purl  of  the  cartilaginous  or  bony  wall  of  the  ihorax.  The  inter- 
space where  the  openitiun  of  intertuslal  pericardiolomy  i;^  usually  done  is 
so  narrow  that  the  operation  by  excision  of  the  fifth  costal  cartilage  is  much 
preferable. 

Preparation  and  Position.— As  for  Paracentesis  Pericardii. 

Landmarks. — Sternal  end  of  left  fifth  intercostal  space  (between  fifth 
and  sixth  rib-cartilages);  and  other  landmarks  mentioned  under  Paracentesis 
Pericardii. 

Incision. — Incision  in  center  of  fifth  intercostal  space,  parallel  with  its 
long  axis — beginning  at  the  left  sternal  border  and  extending  5  to  7.5  cm. 
(about  2  or  J  inches)  in  length.     (See  Fig.  ,3153,  H.) 

Operation.— (I)  Incise  skin,  fa^cia^  pcctoralis  major,  external  intercostal 
membrane,  internal  intercostal  mu.scles  -  Hgaling  all  bleeding  vesi^is.  (3) 
Internal  mammary  arter}-  is  either  divide*!  between  two  ligatures,  or.  prefer- 
ably, drawn  outward.  (S)  Triangularis  sterni  muscle  is  divided,  or  its  fibers 
separated  by  blunt  dissection.  If  the  pleura  Ix-  in  the  held,  it  will  be  exposed 
after  passing  through  the  triangularis  sterni,  and  should  be  carefully  dis- 
placed outward.  (4)  The  pericardium  is  now  within  sight  and  louch — and 
is  carefully  seized  and  steadied  by  two  tiKithed  forceps  and  incised  for  i  lf» 
2.5  cm.  (about  h  to  1  inch)  between  them,  in  a  direction  downward  and  out 
ward  from  the  bortler  of  the  sternum,  (51  The  v(\j^vs  of  the  fiericardium 
are  sutured  into  the  deeper  plane  of  the  thoraiii  wound — that  is.  :tl  the  opening 
through  the  internal  iiitorcoslal  muscle.  Drainage  is  eslal dished  from  the 
inlerit>r  of  the  [lericardium  through  the  lowest  jiart  of  the  •  alter  wound,  the 
upjxT  [lorijon  of  which  may  i>e  closed. 

Comment,  (a)  The  pericarchum  .should  be  o7>encd  with  scissors,  and 
the  o|K.'ntng  increased  by  blunt-pointed  stissors  or  probe-pt  inted  knife, 
(b)  Pericardiot(»my  may  also  Ix-  performed,  but  less  safely,  through  the 
costo-xnphoid  angle  (Larrey's  space). 


EXPOSURE  OF  PERICARDIUM  AND  HEART 
n\  K.xnsniN  oi-  lkft  FfFTH  ctJST.Ai.  r.\KTii..\r.!:. 

Description.  — Exposure  of  pericardium  and  heart  after  excision  of  the 
Icfl  fifth  costal  cartilage — and.  where  more  room  is  required,  also  of  the 
fourth  and  sixth  costal  cartilages.  Generally  resorted  to  for  suturing  wounds 
of  the  heart  and  pericanlium  and  for  drainage  of  the  latter— esf^eiially  in 
those  casci*  where  more  space  is  required  than  attainable  by  the  intercostal 
tiperation. 

Preparation  -  Position.  -As  for  Paracentesis  Pericardii. 

Landmarks.  Left  fifth  c<xsial  cartilage;  an<l  other  landmarks  men- 
tioned untler  Paracentesi>  Pericardii. 

Incision.  — Fh'rectiy  over  center  of  fifth  costal  cartilage — Ix'ginning  over 
center  of  sternum  ami  ending  just  beyond  chondriKosljd  articulations.  (See 
Fig.  35.^  U 

Operation.— (I)  Incise  skin,  superficial  fascia,  p)ectoralis  major,  and 
deep  fascia  directly  down  upon  the  full  length  of  the  fifth  costal  cartilage, 
Heating  all  vessels  severed,  (a)  Isolate  the  fifth  costal  cartilage  from  its 
neighboring  structures  (external  intertostal  membrane,  internal  intercostal 
mu:iile,  ami  triangularis  sterni,  if  any  of  the  last  be  attached)  as  completely 


6l8  OPERATIONS  UPON  THE  THORAX. 

as  possible,  by  hugging  and  clearing  the  cartilage  closely.  Divide  its  sternal 
and  costal  ends  with  blunt-pointed  pliers — or,  preferably,  with  Gigli  saw. 
(3)  Ligate  the  intercostal  vessels  at  both  ends  of  the  wound  and  divide  them 
between  the  ligatures.  Divide  tissues  which  intervene  between  bed  of  carti- 
lage and  internal  mammary  artery.  Cut  the  internal  mamman-  arter>'  be- 
tween two  ligatures,  or  draw  it  outward.  Incise  the  triangularis  stemi  if 
necessar}',  or  separate  it  from  the  sternum  and  push  it  to  the  right.  Displace 
the  pleura  outward,  after  careful  separation  from  the  pericardium  and  sternal 
structures.  (4)  The  pericardium  is  now  in  the  field,  and  is  treated  as  indi- 
cated by  the  object  of  the  operation; — In  Pericardiotomy  (for  drainage)  the 
pericardium  is  steadied  between  two  toothed  forceps  and  carefully  incised 
obliquely  downward  and  outward  from  close  to  the  border  of  the  sternum; — 
In  Pericardiorrhaphy  (for  incised  wounds  of  the  pericardium)  the  lips  of  the 
pericardial  wound  arc  approximated  and  so  sutured  with  catgut  as  to  bring 


Fig.  354— '•X'"<''»iRf'  '"•  Pkricarpum  and  Mkart  by  Partiai,  Excision  op  l.Khr  Fifth 
CosiAi.  ('ak  I  ii,At;i-; :-  A,  1\<  tor.ilis  m.ijor  muscle-  rctrartecl,  overlying  ihc  retraclcd  intercostal 
tnij^iiks  and  iiR-mbraiK- ;  B,  Iiittrnal  inanuiiaiy  \«.-ssols;  C*.  liu<*rct>stal  vessels;  D,  Sternum  and 
pail  (»l  filth  roftlal  <.artilaj;i- ;  K.  I'li-iiia  ami  luti>{  ivtiacic-d  ;  I'.  Pericardium.  inci!>ed  and  marpns 
retracted  ;  t".,  Heart,  showing  iiicisc-d  wound  beinij  sutured. 

the  .serous  surfaces  toijjether.  (5)  W'liere  the  pericardium  has  been  indsed 
for  drainage,  it  is  sutured  into  the  lower  plane  of  the  outer  wound — that  is, 
the  triangularis  sterni  and  internal  interco.stal  muscles.  The  external  wound 
is  closed  in  greater  part,  and  drainage  ])rovi(le(l  fntm  the  interior  of  the  jieri- 
cardium  through  the  i)art  of  the  thoracic  wound  left  open.  Where  the  f>eri- 
cardium  lias  been  sutured,  temporary  drainage  of  the  external  wound  only 
is  instituted,  through  a  limited  oi)cning-  the  remainder  of  the  thoracic  wound 
being  clo.^ed.     (See  Fig.  }>,4.) 

Comment.-  (a)  This  may  he  considered  the  best  manner  of  exposing 
the  [)eri<ar(lium  and  heart-  and  the  o])ening  of  the  pericardium  after  free 
exposure  may.  ordinarily,  be  considered  safer  than  puncture  or  aspiration 
through  an  unopened  thorax,  fb)  Having  excised  the  fifth  costal  cartilage 
by  the  al)ove  incision,  if  more  room  be  required,  or  it  be  desired  also  to  remove 
the  fourth  and  sixth  ((tstal  cartilage^  in  addition,  the  object  may  be  accom- 
plished l>y  making  a  vertical  iini^ion  at  the  inner  end  of  the  original  incision. 
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down  the  center  uf  ihe  sternum,  and  another  vertical  incision  at  the  outer  end 
of  the  <iriginiil  incision.  WTiere  both  the  fourth  and  sixth  costal  cartihi^cs 
are  to  be  removed,  these  two  vertical  incisions  will  extend  from  above  the 
fourth  to  just  below  the  sixth  cartilages,  thus  making  an  i-i-shaijed  incision, 
and  enablini;;  two  flaps  of  soft  part^  down  to  the  cartilages  to  be  turned,  tiie 
one  upward,  and  the  other  downward.  If  it  lie  desired  t()  remtne  only  the 
fourth  airtilage  in  addition,  then  only  the  u[j|>er  parts  of  the  vertical  incisions 
are  added.  If  iinly  the  sixth  cartilage  must  be  addilionally  removed,  then 
only  the  lower  parts  of  the  vertical  incisions  are  used.  If  it  be  knimn  from 
the  start  that  two  or  more  costal  cartilages  must  be  removed,  an  oval  or  motli- 
fied  horseshoe  tlap  of  scjft  parts  with  its  base  over  the  stenium  and  its  con- 
\'e.\ity  extending  lje}'ond  the  outer  limit  of  the  exci.sion,  may  be  used. — or  an 
I-shaped  incision,  the  vertical  portion  Ijeing  from  r  to  2  cm.  (about  A  to  J  inch) 
from  the  sternum,  the  transverse  jiarts  corresponding  with  the  uppe^mo^t 
and  lowermost  ribs  to  be  removetl,  may  be  used,  the  twd  llaj^s  thus  outlined 
lieing  turned  inward  ami  outward.  .Aflditional  room  may  always  be  gotten 
bv  resecting,  with  rongeur  forceps,  the  left  bonier  of  the  sternum. 


of 
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^MV  OSTE(t'T\ir>KMn\'l..\srU-  klCSKCTloN  (JK  ANTERIOR  CHHSTAVALL. 

the  osteoplastic  resection  of  the  chest-wall  for  exposure  of  the  anterior 
d  middle  mediasiinu  (page  590).  Used  where  the  most  extensive  exp>osure 
the  pericardial  and  cardiac  regions  is  indicated. 


PERICARDIORRHAPHY. 

Consists  in  the  suturing  of  wounds  of  the  pericardium.  The  o|x*ration 
is  sutEciently  descriljed  under  Exposure  of  the  Pericardium  and  Heart  liy 
Excision  of  the  Left  Fifth  Costal  Cartilage  (page  617). 


XI.  THE  HEART. 
SURGICAL  ANATOMY. 

Position  of  the  Heart  and  Its  Various  Parts.— (Occupies  greater  por- 
tion of  middle  mediastinum  — lying  obliquely  l^ehind  lower  two-thirds  of 
sternum — and  projecting  about  7.5  cm.  (about  3  inches)  to  left  of  mc<lian  hne, 
and  ab<iut  4  cm.  (about  t^  inches)  to  right  of  median  line  -extending  from 
above  to  the  right,  t*»  below  and  to  the  left.  Base;  directed  upward.  Ijack 
ward,  and  to  the  right,  corresponding  to  intenal  between  lifth  and  ninth  dorsal 
vertebra'.  Apex;  directed  downward,  fnr^vard,  and  to  left,  corres|>onding 
to  chest-wall  between  fifth  and  r^i-xth  costal  cartilages — at  a  point  about  2  cm. 
(about  }  inch)  to  inner  side,  and  about  4  cm.  (about  i^  inches)  Ixdow  left 
male  nipple.  Inferior  border;  corresponds  to  right  ventricle  and  rests  on 
central  tendon  of  diaphragm.  Anterior  border;  CMrresponds  to  right  auricle. 
Left  border;  corresponds  to  left  ventricle.  Anterior  surface;  formed 
mainly  by  right  ventricle  and  part  of  left.  Posterior  surface;  formed 
linly  by  left  ventricle. 

Relations  of  Heart  to  Chest-walL  -Base;  corresponds  to  Hne  from 
on  lower  border  of  second  left  costal  cartilage  2,5  cm   (1   inch)   from 
itemum,  to  upj>er  border  i>f  lhir<l  right  costal  curtilage  1.2  cm.  (about  i  inch) 
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from  sternum.  Apex;  corresponds  to  point  3.8  cm.  (about  i^  inches)  below, 
and  2  cm.  (f  inch)  internal  to  left  male  nipple — which  is  about  9  cm.  (about 
3i  inches)  to  left  of  median  line,  and  between  fifth  and  sixth  costal  cartilages, 
and  just  internal  to  end  of  fifth  rib.  Lower  border ;  corresponds  to  line  from 
apex,  with  slight  downward  convexity,  to  seventh  right  chondro-stemal 
articulation.  Right  border;  represented  by  line  joining  right  extremity 
of  base-line  with  right  extremity  of  lower  border-line  (seventh  right  chondro- 
sternal  articulation),  with  a  slight  outward  convexity  projecting  about  3.8 
cm.  (about  i^  inches)  from  median  line.  Left  border;  represented  by  line 
joining  left  extremity  of  base-line  with  apex-point,  with  slight  convexity  to 
left — extending  aljout  7.6  cm.  (about  3  inches)  to  left  of  median  line  of  sternum. 

Relations  of  Parts  of  Heart  to  Chest-wall.— Right  auricle ;  behind 
sternal  ends  of  third,  fourth,  fifth,  and  sixth  costal  cartilages  of  right  side; 
corresponding  intervening  spaces;  right  border  of  sternum.  iR.ight  auricular 
appendix;  behind  or  to  left  of  median  line,  on  level  with  third  costal 
cartilages.  Left  auricle;  extends  vertically  from  level  of  lower  border  of 
second  left  costal  cartilage  to  up])er  border  of  fourth — and  corresponds,  hori- 
zontally, with  body  of  seventh  dorsal  vertel)ra  and  heads  of  adjoining  left 
ribs.  Apex  of  left  auricular  appendix;  behind  third  costal  cartilage, 
about  3.2  cm.  (ij  inches)  to  left  of  sternum.  Right  ventricle;  extends 
from  third  costal  cartilage  above,  to  seventh  costal  cartilage  below,  on  left 
side.  Right  auriculo-ventricular  sulcus;  line  ol)liquely  upward,  from 
sternal  end  of  sixth  right  costal  cartilage,  to  third  left  cc  stal  cartilage.  Left 
ventricle;  not  in  contact  with  chest-wall,  except  small  part  of  apex  of  left 
ventricle  during  expiration. 

Relations  of  Orifices  of  Heart  to  Chest-wall. — Pulmonary  orifice 
(Pulmonary  Semilunar  Valves);  behind  junction  of  up])cr  border  of  left  third 
costal  cartilage  with  sternum.  Aortic  orifice  (.\ortic  Semilunar  Valves); 
behind  left  half  of  sternum,  oj)i)osite  lower  border  of  third  costal  cartilage. 
Left  auriculo-ventricular  opening  (Mitral  Valves);  behind  sternum,  to 
left  of  median  line,  o])posite  fourth  ci>stal  cartilage.  Right  auriculo-ven- 
tricular opening  (Tricusind  Valves);  behind  center  of  sternum,  oppcsite 
fourth  intercostal  space. 

Relations  of  Uncovered  Area  of  Heart  to  Chest-wall.— The  triangular 
area  of  the  heart  uncovered  by  pleura  is  represented  within  the  three  following 
lines;  -(a)  Draw  line  downward  and  to  left  from  middle  of  sternum,  between 
fourth  costal  cartilages,  to  apex  of  heart;  (b)  Draw  line  from  starting-point 
of  first  line  down  the  lower  third  of  the  central  line  of  the  sternum; — (c)  Draw 
line  from  sternal  end  of  sixth  right  costal  cartilage  through  seventh  left  costal 
cartilage. 

Arteries.  — .\nterior  and  posterior  coronary. 

Veins. — Correspond  witli  arteries,  emptying  into  right  auricle. 

Lymphatics. —  Knd  in  thoracic  and  right  lymphatic  ducts. 

Nerves.-  Fn)ni  cardiac  plexus. 

PARACENTESIS  OF  RIGHT  AURICLE  OF  HEART. 

Description.— Pumture  of  right  auricle  of  heart  by  needle  of  aspirator^' 
syringe-  for  the  pur|)ose  of  withdrawing  a  ])ortion  of  the  blood  in  cases  where 
the  right  side  <>f  the  heart   i<  engorged  from  obstruction  to  the  circulation 
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Operation. — An  aspiratory  needle,  so  held  as  to  control  the  depth  of 
puncture,  Ls  entered  in  the  right  third  intercostal  space,  close  to  the  margin 
of  the  sternum — anti  thnist  directly  backward  through  skin,  fascia,  pectoralis 
major,  external  intercostal  membrane,  internal  intercostal  muscle,  probably 
through  fibers  of  triangularis  slcrni,  through  areidar  tissue  of  anterior  medi- 
astinum, both  layers  of  pleura,  periphery  uf  right  lung,  into  the  right  auricle- 
its  entrance  generally  being  recognized  by  the  sensation,  and  veritied  by  the 
free  flow  of  blooij  into  the  syrin^'e.  The  requisite  amount  of  bhwxi  is  with- 
drawn— and  the  wound  is  sealed  with  sterile  cotton  and  colkxlion.  (See 
Fig.  353,  ¥.,) 

Comment. ^(a)  A  preUminary  incision  may  be  made  tn  the  intercostal 
space,  down  to  the  intercostal  membrane — whereby  the  entrance  of  the 
needle  into  the  auricle,  especially  in  thick  thoracic  walls,  is  more  readily 
recognized.  However,  in  using  a  vacuum  syringe,  this  is  not  generally  neces- 
san'.  (b)  It  is  necessary  to  withdraw  blcHxl  by  suction,  as  the  bloiMl -[pressure 
in  the  right  auricle  is  not  sufikient  to  cause  sjKMitaneous  How.  (c)  The  right 
auricle  is  preferable  to  the  right  ventricle  fur  uperation.  Ijecause  its  position 
is  not  a[it  lo  be  altered  and  its  internal  a nlero- posterior  diameter  is  greater 
than  that  of  the  right  ventricle. 


PARACENTESIS  OF  RIGHT  VENTRICLE  OF  HEART. 

Description. — Puncture  of  right  ventricle  of  heart  by  neetile  of  aspiratory 
syringe,  or  by  line  trocar  and  cannula — in  the  same  cases  as  mentioned  under 
Paracentois  of  Ri^jiit  Auricle  (</.  v.). 

Preparation     Position.— As  in  Paracentesis  of  Right  Auricle. 

Landmarks.  -Position  of  Right  Ventricle. 

Operation. —The  cannula  and  trocar,  or  needle,  are  entered  in  the  fourth 
right  intercostal  space,  2.5  cm.  (abuiit  i  in^h)  fr»>m  the  right  sternal  border 
It  is  manipulated  as  in  Paracentesis  .^uriculi— and  passes  through  [iractically 
the  same  si ructu res—but  is  directed  inward  as  well  as  backward,  in  order  to 
strike  the  right  ventricle,  which,  normally,  might  not  l)e  certainly  reached, 
but  which  is  reached  with  greater  certainty  when  thus  engorged.  The 
requisite  amount  of  blond  is  allowed  to  flow  spontaneously— and  the  wound 
is  then  sealed  with  sterile  cotton  and  cnlUTdion.     (See  Fig.  353,  V.) 

Comment. — Hhiod -pressure  in  the  right  ventricle  is  sufficient  to  cause 
sp<intaneous  tluw  through  the  cannula.  See  Comment  under  Paracentesis 
AuricuU. 

CARDIORRHAPHV. 

Description. — Suturing  of  wounds  of  the  heart-muscle — after  having 
freely  exposed  that  organ  by  one  of  the  operations  descril^  under  the  Peri- 
cardium ami  the  Merji.istina. 

Preparation  —Position.  -As  for  Paracentesis  Auriculi. 

Landmarks.— The  landmarks  will  be  those  of  the  operation  by  which  the 
heart  is  cx[x^sc<|.  F<ir  the  fullest  exposure,  the  osteoplastic  resection  for 
cxp<isure  of  the  anterior  and  middle  mediastina  is  probably  best — see  page 
590.  For  a  less  extensive  exposure,  the  resection  of  the  fifth  costal  cartihige 
may  be  usc<i — see  page  617.  Additionally,  the  landmarks  of  the  parts  uf  the 
heart  should  be  noted. 

Operation.  —(I)  The  pericardium  having  l>een  ex|)ose<l  and  the  wound 
in  it  enlarged,  if  necessary,  the  heart  is  brought  into  the  field.  (2)  Chromic 
gut  uj>on  a  fully  curved  needle,  held  in  a  good  needle-holder,  is  used.    The 
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oblique — (a)  Anterior  Branch  of  Twelfth  Intercostal,  penetrates  rectus  and 
is  distributed  below  a  point  midway  between  umbilicus  and  pubis — (b) 
Lateral  Cutaneous  Branch  of  Twelfth  Intercostal,  penetrates  internal  oblique, 
then  emerges  from  external  oblique  from  2.5  to  8  cm.  (about  i  to  3  inches) 
above  the  iliac  crest,  and  is  distributed  to  skin  over  front  of  hip.  Ilio-hjpO- 
gastric  branch  of  first  lumbar ;  emerges  from  upper  outer  border  of  psoas 
— runs  in  front  of  quadratus  lumljorum  to  iliac  crest — piercing  transversalis 
posteriorly,  and  divides  between  transversalis  and  internal  oblique,  about 
6.5  cm.  (about  2^  inches)  posterior  to  anterior  superior  iliac  spine  into — (a) 
Hypogastric  Branch,  passing  forward  between  transversalis  and  internal 
oblique,  pierces  internal  oblique,  then  jiierccs  aponeurosis  of  external  oblique 
about  2.5  cm.  (about  i  inch)  above  and  just  to  outer  side  of  external  abdominal 
ring,  and  supplies  skin  of  hypogastric  and  external  ring  region, — (b)  Iliac 
Branch,  piercing  internal  oblicjuc  and  external  oblique  directly  above  crest  of 
ilium,  and  supi)lying  skin  of  gluteal  region  posterior  to  lateral  cutaneous 
branch  of  twelfth  dorsal  nerve.  Ilio-inguinal  branch  of  first  lumbar; 
j)asses  from  outer  border  of  j)soas  just  inferior  to  ilio-hypogastric — runs 
obhquely  across  quadratus  lum])orum  and  iliacus — penetrates  transversalis 
near  anterior  part  of  iliac  crest  (communicating  here  with  ilio-hyjxjgastric) 
— runs  forward  l)et\veen  internal  oblique  and  transversalis,  piercing  internal 
obli(|ue  a  little  in  front  of  anterior  superior  iliac  spine — passes  forw^ard  beneath 
aponeurosis  of  external  obliijue,  accompanying  cord  through  inguinal  canal 
and  emerging  at  external  abdominal  ring — supplying  skin  of  upj>er  and  inner 
aspects  of  thigh — and  scrotum  in  male,  and  labium  in  female. 

Distribution  of  Nerves  to  Posterior  Abdominal  Wall. — Posterior 
divisions  of  lumbar  nerves;  dividing  into  internal  and  external  branches. 
Genitocrural  nerve;  arising  from  first  and  second  lumbar  nerves,  passes 
obli(}uely  through  psoas,  emerging  from  its  inner  l)order  opposite  disc  between 
third  and  fourth  lumbar  vertebra,^— j)assing  downward  upon  anterior  surface 
of  psoas  and  dividing,  at  outer  side  of  external  iliac  artery,  into — (a)  Genital 
Branch,  piercing  fascia  transversalis  an<l  descending  on  posterior  part  of 
spermatic  cord  through  inguinal  canal — emerging  at  external  abdominal  ring 
and  supplying  cremaslcr  muscle  in  male,  and  round  ligament  in  female. — (b) 
Crural  Branch,  descending  on  external  iliac  artery  and  piercing  femoral 
sheath  about  5  cm.  (about  2  inches)  below  Poupart's  ligament,  to  be  dis- 
tributed to  skin  of  upj)er  central  part  of  thigh.  External  cutaneous ;  arising 
from  second  and  third  lumbar  nerves,  emerges  from  center  of  outer  border 
of  psoas  and  runs  obliquely  over  iliacus  muscle  to  notch  just  below  anterior 
su])erior  iliac  spine,  where  it  escapes  beneath  Poupart's  ligament  on  to  thigh. 
Anterior  crural;  obturator;  accessory  obturator  nerves — descend  to 
their  distributions  through  the  postero-lateral  aspect  of  the  abdomino-pehic 
wall. 

Summary  of  Distribution  of  Anterior  Abdominal  Nerves. — Seventh 
and  eighth  run  upward  and  inward  and  supply  upper  third  of  abdominal 
wall; — ninth  and  tenth  run  nearly  transversely  inward  and  supply  middle 
third; — eleventh  and  twelfth,  and  Iliohypogastric  and  Ilio-inguinal,  run 
downward  and  inward  and  sui)ply  lower  third  of  abdominal  wall. 

Anterior  Sheath  of  Rectus.— Formed,  above,  by  blending  of  aponeu- 
roses of  external  obliijue  and  outer  lamella  of  internal  oblique — below,  by 
blending  of  aponeur^)^es  of  external  oblique,  internal  oblique,  and  trans- 
versalis. 

Posterior  Sheath  of  Rectus.-  Formed,  above,  by  blending  of  aponeu- 
roses of  inner  lamella  of  internal  obliciue  and  transversalis;  next  to  which 
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come,  in  order,  transversalis  fascia,  subperitoneal  areolar  tissue,  and  parietal 
peritoneum, — below  semilunar  fold  of  Douglas,  by  transversalis  fascia  alone; 
next  to  which  come,  in  order,  subperitoneal  areolar  tissue  and  parietal  peri- 
toneum. 

Linea  Alba. — A  tendinous  raphe,  extending  from  ensiform  cartilage  to 
symphysis  pubis,  down  median  line  of  abdominal  wall,  and  formed  by  the 
union  of  the  aponeuroses  of  the  obhquus  externus  and  internus  and  the  trans- 
versalis, between  the  inner  margins  of  the  rectus  muscles.  Most  distinct 
just  above  the  umbilicus.  Practically  absent  Ijelow  semilunar  fold  of  Douglas 
— because  from  that  line  downward  the  aponeuroses  of  external  oblique, 
internal  oblique,  and  transversalis  all  pass  in  front  of  rectus  (the  linea  alba 
being  formed  by  the  junction  of  the  anterior  and  j)ostcrior  aponeuroses  which 
form  the  sheath  of  the  rectus). 

SURFACE  FORM  AND  LANDMARKS  OF  THE  ABDOMINO-PELVIC 

WALL. 

Linea  alba — extending  from  apex  of  ensiform  cartilage  to  symphysis  pubis 
— broader  above,  narrower  below  the  umbilicus — incomplete  posteriorly 
(only)  in  its  lower  fourth,  where  the  transversalis  fascia  replaces  it.  One  C)r 
both  l)orders  of  the  recti  are  ai)t  to  be  incised  in  operating  below  the  umbilicus. 
Represents  junction  of  inner  borders  of  aj)oncuroses  of  the  flat  abdominal 


CHAPTER  V. 

OPERATIONS  UPON  THE  ABDOMINO-PELVIC 

REGION. 

I.  THE  ABDOMINO-PELVIC  WALL. 
SURGICAL  ANATOMY  OF  THE  ABDOMINO-PELVIC  WAU. 

Boundaries  of  the  Abdomino-pelvic  Cavity. — ^Above ;  concave  dome 
of  diaphragm.  Below;  levatores  ani  and  coccygei  muscles  ("diaphragm 
of  pelvis").    Laterally;  lower  thoracic,  and  abdominal  and  pehic  walls. 

Boimdaries  of  Abdominal  Cavity. — Superiorly ;  central  tendon  of  dia- 
phragm (rising  to  about  inferior  end  of  sternum,  or  seventh  chondro-stemal 
joint) ;  right  half  of  diaphragm  (to  about  level  of  fifth  rib,  or  about  2.5  cm.,  or 
I  inch,  below  right  male  nipple) ;  left  half  of  diaphragm  (rising  not  quite  so 
high  as  right);  costal  arches  and  ensiform  process  of  sternum.  Inferiorly; 
ileo-pectineal  lines,  laterally;  crest  of  pubic  bones,  anteriorly;  base  of  sacnim 
and  sacro-vertebral  angle,  posteriorly;  Poupart's  ligaments,  superficially. 

Boundaries  of  Pelvic  Cavity.— Superiorly ;  ileo-pectineal  lines,  later- 
ally; crest  of  pubic  bones,  anteriorly;  base  of  sacrum  and  sacro-vertebral 
angle,  posteriorly.  Inferiorly;  Anteriorly;  pubic  arch  and  subpubic  liga- 
ment; rami  of  os  pubis  and  ischium; — Posteriorly;  great  sacro-sciatic  liga- 
ments and  tip  of  coccyx; — Laterally;  tuberosities  of  ischia. 

Regions  of  the  Abdomino-pelvic  Cavity  and  Their  Contents.— Basis  of 
divisions;  Two  horizontal  lines  are  drawn — one  corresponding  with  the 
lowest  part  of  the  tenth  costal  arch — the  other  with  the  most  prominent  lateral 
points  of  the  iliac  crests; — and  two  vertical  lines  are  made  to  intersect  these 
passing  upward  from  the  center  of  Poupart's  ligaments — thus  forming  the 
nine  following  regions  (Quain) ;— Epigastric ;  most  or  all  of  left  lobe  of  liver; 
part  of  right  lobe  of  liver;  gall-bladder;  part  of  b(xly  and  cardiac  and  pyloric 
orifices  of  stomach;  first  and  second  parts  of  duodenum;  duodeno-jejunal 
flexure;  pancreas;  supero-intemal   part  of  spleen;  parts  of  both  kidneys, 
suprarenal   bodies.     Right  hypochondriac;   most  of   right   lobe  of  li^^^"' 
hepatic  llexure  of  colon;  part  of  right  kidney.     Left  hypochondriac;  P^^ 
tion  of  stomach;   greater  part  of  spleen;  tail  of  pancreas;  splenic  flexufC*'^ 
colon;  part  of  left  kidney;  part  of  left  lol^e  of  liver  (sometimes).    UmbiU^*^\ 
most  of  transverse   colon;  third   part   of  duodenum;  some    convolution^      t 
jejunum  and  ileum;  part  of  mesentery;   part   of   great   omentum;   part      ^^. 
right  kidney  (sometimes  parts  of  both).     Right  lumbar;  ascending  co "^ ^, 
portion   of  right   kidney;   part  of  ileum  (sometimes).     Left  lumbar; 
scending  colon;    part  of  jejunum;   small  part  of  left   kidney  (sometim*  -^ 
Hypogastric ;  convolutions  of  ileum;  bladder  in  children  (and  in  adults  wC      - 
distended);  gravid  uterus;  sigmoid  loop;  upper  portion  of  rectum,     Ri^f^^ 
iliac;  racum.  with  vermiform  ap])endix;  end  of  ileum.     Left   iliac;  :^ 
moid  colon;  convolutions  of  jejunum  and  ileum. 

Apertures  in  the  Abdominal  Wall. — ^Above;  those  through  the  c:^^^ 
])hnigm  (sec  that  structure,  page  596).  Below;  for  femoral  vessels;  for  s\C^^ 
malic  cord.    Anteriorly;  umbilicus. 
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come,  in  order,  transversalis  fascia,  subperitoneal  areolar  tissue,  and  parietal 
peritoneum, — below  semilunar  fold  of  Douglas,  by  transversalis  fascia  alone; 
next  to  which  come,  in  order,  subperitoneal  areolar  tissue  and  parietal  peri- 
toneum. 

Linea  Alba. — A  tendinous  raphe,  extending  from  ensiform  cartilage  to 
symphysis  pubis,  down  median  line  of  abdominal  wall,  and  formed  by  the 
union  of  the  aponeuroses  of  the  obliquus  externus  and  internus  and  the  trans- 
versalis, between  the  inner  margins  of  the  rectus  muscles.  Most  distinct 
just  above  the  umbilicus.  Practically  absent  below  semilunar  fold  of  Douglas 
— because  from  that  line  downward  the  aponeuroses  of  external  oblique, 
internal  oblique,  and  transversalis  all  pass  in  front  of  rectus  (the  linea  alba 
being  formed  by  the  junction  of  the  anterior  and  posterior  aponeuroses  which 
form  the  sheath  of  the  rectus). 

SURFACE  FORM  AND  LANDMARKS  OF  THE  ABDOMINO-PELVIC 

WALL. 

Linea  alba — extending  from  apex  of  ensiform  cartilage  to  symphysis  pubis 
— broader  above,  narrower  below  the  umbilicus^incomplete  posteriorly 
(only)  in  its  lower  fourth,  where  the  transversalis  fascia  replaces  it.  One  or 
both  borders  of  the  recti  are  apt  to  Ije  incised  in  operating  below  the  umbilicus. 
Represents  junction  of  inner  borders  of  aponeuroses  of  the  flat  abdominal 
muscles. 

Lineae  semilunares^ref)resent  the  line  of  division  of  the  aponeuroses  of 
the  abdomen — correspond  with  the  outer  borders  of  the  recti  muscles — extend 
from  lowest  part  of  seventh  costal  cartilages  to  spines  of  os  pubis,  so  curved 
that  opposite  the  umV)ilicus  they  are  6  t(^  7.5  cm.  (2A  to  3  inches)  from  the 
median  line. 

Lineae  transversa^ — three  tendinous  intersections  in  the  substance  of  the 
recti  muscles,  forming  transverse  furrows  upon  their  surface — the  upj^er  one, 
opposite,  or  just  below,  the  tip  of  the  ensiform  cartilage, — the  middle  one, 
between  the  tip  of  the  ensiform  cartilage  and  the  umbilicus  (about  oppo.site 
the  tenth  costal  cartilage), — the  lower  one,  opposite  the  umbilicus, — (and 
sometimes  a  fourth  one,  below  the  umbilicus). 

Semilunar  fold  of  Douglas — below  which  the  posterior  sheath  of  the  recti 

is  formed  by  transversalis  fascia  alone — about  opposite  the  junction  of  the 

upper  three-fourths  and  the  lower  fourth  of  the  recti  muscles — about  3  cm. 
/,!  :^^i — \  v.^i u^  ...„k;i:„..^ 
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oblique — (a)  Anterior  Branch  of  Twelfth  Intercostal,  penetrates  rectus  and 
is  distributed  below  a  point  midway  between  umbilicus  and  pubis — (b) 
Lateral  Cutaneous  Branch  of  Twelfth  Intercostal,  penetrates  internal  oblique, 
then  emerges  from  external  oblique  from  2.5  to  8  cm.  (about  i  to  3  inches) 
above  the  iliac  crest,  and  is  distributed  to  skin  over  front  of  hip.  Uio-hypO- 
gastric  branch  of  first  lumbar;  emerges  from  upper  outer  border  of  psoas 
— runs  in  front  of  quadrutus  lumborum  to  iliac  crest — piercing  transversalis 
posteriorly,  and  divides  between  transversalis  and  internal  oblique,  about 
6.5  cm.  (about  2^  inches)  posterior  to  anterior  superior  iliac  spine  into — (a) 
Hypogastric  Branch,  passing  fcjrwanl  between  transversalis  and  internal 
oblique,  pierces  internal  oblique,  then  pierces  aponeurosis  of  external  oblique 
about  2.5  cm.  (about  i  inch)  above  and  just  to  outer  side  of  external  abdominal 
ring,  and  supplies  skin  of  hypogastric  and  external  ring  region, — (b)  Iliac 
Branch,  piercing  internal  ol)lique  and  external  oblique  directly  above  crest  of 
ilium,  and  supplying  skin  of  gluteal  region  posterior  to  lateral  cutaneous 
branch  of  twelfth  dorsal  ner\e.  Ilio-inguinal  branch  of  first  lumbar; 
passes  from  outer  border  of  psoas  just  inferior  to  ilio-hypogastric — runs 
obliquely  across  quadralus  lumborum  and  iliacus — penetrates  transversalis 
near  anterior  ]>art  of  iliac  crest  (communicating  here  with  ilio-hypogastric) 
— runs  forward  between  internal  oblique  antl  transversalis,  piercing  internal 
obli([ue  a  little  in  front  of  anterior  su|)erior  iliac  spine — passes  forward  beneath 
aponeurosis  of  external  oblique,  accompanying  cord  through  inguinal  canal 
and  emerging  at  external  aljdominal  ring — sui)plying  skin  of  upper  and  inner 
aspects  of  thigh — and  scrotum  in  male,  and  labium  in  female. 

Distribution  of  Nerves  to  Posterior  Abdominal  Wall.— Posterior 
divisions  of  lumbar  nerves ;  dividing  into  internal  and  external  branches. 
Genitocrural  nerve;  arising  from  first  and  second  lumbar  ner\'es,  passes 
obliquely  through  j)S(Xis,  emerging  from  its  inner  border  opposite  disc  between 
third  and  fourth  luml^ar  vertebra; — ])assing  downward  upon  anterior  surface 
of  psoas  and  dividing,  at  outer  side  of  external  iliac  arter}-,  into — (a)  Genital 
Brancli.  piercing  fascia  transversalis  and  descending  on  posterior  part  of 
s})ermatic  cord  through  inguinal  canal — emerging  at  external  abdominal  ring 
and  sup|)lying  cremaster  muscle  in  male,  and  round  Hgament  in  female. — (b) 
Crural  Branch,  descending  <m  external  iliac  artery  and  piercing  femoral 
sheath  alK>ut  5  cm.  (a!)()Ut  2  inches)  below  Poupart's  ligament,  to  be  dis- 
tributed to  skin  of  upi)er  central  i)art  of  thigh.  External  cutaneous ;  arising 
from  second  and  third  lumbar  nerves,  emerges  from  center  of  outer  border 
of  psoas  aiifl  runs  o1)liquely  over  iliacus  muscle  to  notch  just  below  anterior 
suj)erior  iliac  sj)ine,  where  it  escapes  beneath  Poupart's  ligament  on  to  thigh. 
Anterior  crural;  obturator;  accessory  obturator  nerves — descend  to 
their  distributions  through  the  })ostcro-lateral  aspect  of  the  abdomino-pehic 
wall. 

Summary  of  Distribution  of  Anterior  Abdominal  Nerves. — Seventh 
and  eighth  run  upward  and  inward  and  supply  upper  third  of  abdominal 
wall;— ninth  and  tenth  run  nearly  transversely  inward  and  supply  middle 
third;— eleventh  and  twelfth,  and  Ilio-hypogastric  and  Ilio-inguinal,  run 
downward  and  inward  and  supply  lower  third  of  abdominal  wall. 

Anterior  Sheath  of  Rectus.— Formed,  above,  by  blending  of  aponeu- 
roses of  external  oblique  and  outer  lamella  of  internal  oblique — below,  by 
blending  of  ajxjneuroscs  of  external  ol)lique,  internal  oblique,  and  tnuos- 
vcrsalis. 

Posterior  Sheath  of  Rectus.— Formed,  above,  by  blending  of  aponeu- 
roses of  inner  lamella  of  internal  oblique  and  transversalis;  next  to  friudh 
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come,  in  order,  transvcrwiliH  favia,  «njl/|;<'r/fo;»#,»l  mmiin  i]<<iit ,  nin\  ^ttunlni 
peritoneum,— Ijelow  semilunar  foM  of  Ihmyln-,  )/•/  huh-  /tt')>iU-  f>*-/|,«  .<|/,>,/  , 
next  to  which  come,  in  ordir,  '^\i\t\H'riU,tnit\  mtoltf  it^u*  >*in\  i/nn^itii  \,m 
toneum. 

JjintSL  Alba.  -  A  tendinous,  ruiAt^,  * /ttf>'in,'/  iffin  t^f,-ii'fffn  ',^fhiti//    **i 
symphy-i-  pubir,  dov.n  rrnAiHu  Wuf   of  /»^x^//^,f./,)   o^'/i    ^h>\  iontt^'i   h/  'f.-*- 
union  of  the  ap'^r.e:jr'^/-^>.  of  t'h*-  obJ>j  -  «    '  /*/  rr  ..  ^?y;  ,',»//'  ,.  ,r/;  u  ^  -i  ■■  ■ 
%er-a:>.   ^>et'A■e^^.   the  .:.:.*::  fi.^.r/,:. ,  'A   *'>    f*^'  .■    ''  .  /  ■*  ■       '-/f//*   /,  ■•  -  ■' * 
ju.-t  iV.-.e  the  •-rr.'/:i>  --.      f'r-;/*,'^..;  tv/-     v  ^-z'    /"     ■'  « ^  ''/.r  'A  \i'f,/.- 
— hr^:^^-*^   fr'^rr.   *r.^*    h'.^r   '^o-*  '  *  <.".   '">    <  /-r^  ,"'*•      /  *  /  /•'    -     v/  -'   •' 
intcrr.i.     hh. --t-  <:.•';  *.'^'     ^-r^       <  ■  '/^  ''  r     ■'  "-.      .   '    /•       >.        ,. 
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Poupart's  ligament — represented  by  a  line  cun'ed  slightly  downward,  be- 
tween the  anterior  superior  iliac  spine  and  the  pubic  spine. 

Iliac  furrow — corresponds  to  the  iliac  crests — and  formed  by  the  attadj- 
ment  of  the  external  oblique  muscles  to  these  crests. 

Sacral  promontory — represented  by  a  transverse  line  between  the  two  an- 
terior superior  iliac  spines. 

Internal  abdominal  ring — situated  about  i  .3  cm.  (i  inch)  above  the  center 
of  Poupart's  ligament. 

External  abdominal  ring — situated  just  superior  and  external  to  the  crest 
of  the  OS  pubis. 

Aponeuro-muscular  limits  of  external  oblique — the  line  representing  the 
junction  of  the  aponeurotic  and  muscular  p)ortions  anteriorly,  is  one  passing 
from  the  anterior  superior  iliac  spine  to  the  ninth  costal  cartilage  (or  one 
slightly  anterior  to  these  points) ; — The  lower  limit  of  the  fleshy  part  of  the 
external  oblique  is  represented  by  a  transverse  line  from  a  point  on  the  iliac 
crest  2.5  to  5  cm.  (i  to  2  inches)  posterior  to  the  anterior  superior  iliac  spine, 
to  a  corresponding  point  on  the  opposite  side.  The  fibers  of  the  muscle  and 
aponeurosis  run  about  at  a  right  angle  with  a  line  from  the  anterior  superior 
iliac  spine  to  the  umbilicus. 

Aponeuro-muscular  limit  of  the  internal  oblique — Above,  by  an  oblique 
Hne  from  a  yx)int  below  the  anterior  end  of  the  twelfth  rib  extending  upward 
parallel  with  the  costal  arch, — Internally,  by  a  line  extending  from  the  middle 
of  Poupart's  ligament  upward  and  slightly  outw^ard.  The  upper  line  marb 
the  upper  limit  of  the  muscular  part. 

Aponeuro-muscular  limit  of  the  transversalis — the  median  limit  of  the 
fleshy  part  of  the  transversalis  is  nearer  the  middle  line  of  the  body  aboxt 
and  below  than  at  the  center. 

Deei)  epigastric  artery — runs  from  a  j)oint  just  internal  to  the  middle  of 
Poupart's  ligament  upward  and  inward  to  the  inner  aspect  of  the  internal 
abdominal  ring — thence  still  upward  and  inward  to  about  midway  between 
the  pubes  and  umbilicus — and,  passing  beneath  the  semilunar  fold  of  Douglas 
runs  between  the  sheath  of  the  rectus  and  the  muscle,  finally  piercing  the 
muscle. 

Abdominal  aorta — bifurcates  about  2  cm.  (f  inch)  below  and  to  left  of 
the  umbilicus. 

Ccrliac  axis — situated  from  10  to  12.5  cm.  (about  4  to  5  inches)  above 
the  umbilicus. 

Superior  mesenteric  and  suprarenal  arteries — arise  just  below  the  ccrliaf 
axis. 

Renal  arteries — arise  about  1.2  cm.  (^  inch)  below  the  sui)erior  mesenteric. 

Inferior  mesenteric — arises  about  2.5  cm.  (1  inch)  above  the  umbilicus. 

Peritoneal  reflection  from  bladder  on  to  lower  alxlominal  wall— see  under 
the  Bladder,  page  877. 

l*osterior  superior  .spinous  process  of  ilium — generally  marked  by  a  de- 
pression on  a  level  with,  and  on  either  side  of,  the  spinous  prcxress  of  second 
sacral  vertebra. 

Spinous  ])rocess  of  third  sacral  vertebra — generally  to  he  felt  below  the 
second  sacral  vertebra,  which  last  is  nearly  always  detectable. 

Outer  border  of  erector  spina? — generally  felt  by  deep  palpation  made  to 
the  outer  side  of  and  parallel  with  the  vertebral  column.  See  Surgical  Land- 
marks of  the  Kidney,  page  839. 
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GENERAL  SURGICAL  CONSIDERATIONS  IN  OPERATIONS  UPON  THE 
ABDOmNO-PELVIC  CAVITY. 

Guide  to  the  choice  of  special  abdominal  incisions — that  incision  should 
be  chosen  which  most  satisfactorily  accomplishes  the  following  (in  order  of 
importance): — free  access — avoidance  of  nerves — separation  of  muscular 
and  aponeurotic  fibers  rather  than  their  division — avoidance  of  vessels. 

Separation  of  the  fibers  of  muscles  and  aponeuroses  in  their  cleavage  line 
should  always  be  done  in  preference  to  a  division  of  those  fibers  transversely 
or  even  obliquely. 

Blood-vessels,  as  compared  with  nerves,  are  of  secondary  importance — 
though  the  deep  e])igastric  artery  (the  most  important  of  the  abdominal 
wall),  and  its  anastomosis  with  the  superior  epigastric  of  the  internal  mam- 
mary, should  be  sjjared  when  possible. 

Better  to  cut  through  muscle  than  through  aponeurosis  (where  cleavage 
separation  is  n(H  possible) — as  the  former  is  more  resistant  to  hernia  (Hyrtl). 

Median  Incisions — available  for  j)arls  most  accessible  thereby.  Through 
a  median  incision  above  the  umbilicus;  the  stomach,  liver,  ])ancreas,  and 
intestines  may  be  reached.  Through  a  median  incision  below  the  umbilicus; 
the  intestines,  bladder,  ureters,  uterus,  and  ovaries  may  be  reached. 

Lateral  Vertical  Incisions — (along  the  outer  border  of  the  rectus) — not  ad- 
visable ordinarily,  as  they  divide  the  moli)r  nerves  to  the  rectus  muscle,  and 
thereby  jjredispose  to  hernia.  When  done,  generally  done  for  the  gall-bladder 
and  duels,  duodenum,  ascending  and  descending  colons,  spleen,  and  kidneys. 

Transverse  or  slightly  Oblique  Incisions — preferable  for  reaching  those 
sites  laterally  placed.  The  incisions  arc  more  or  less  i)arallel  with  the  nerves — 
the  muscles  are  sej)arated  in  their  cleavage  lines,  where  [)ossible,  and  re- 
tracted— the  nerves  are  recognized  in  the  intermuscular  planes  (especially 
between  internal  oblique  and  transversalis)  and  held  to  one  side.  This 
incision  may  be  used  for  the  appendix,  ascending  and  descending  colons, 
kidneys,  stomach,  liver,  gall-ducts,  intestines,  and  ureters. 

Special  Abdominal  Incisions — see  the  different  methods  of  abdominal 
section  following. 

In  the  above  summary  of  abdominal  incisions  no  hard-and-fast  rule  exists 
as  to  their  application — it  merely  being  meant  to  mention  some  cases  in 
which  each  category  of  incisions  may  be  used — more  specific  data  being  given 
under  the  different  viscera. 

All  abdominal  incisions  shcnild  avoitl,  where  possible,  the  anterior  branches 
of  the  dorsal  and  lumbar  nerves — which  run  obliquely  from  behind  downward 
and  forward  between  the  muscular  abdominal  j)lanes.  The  lower  abdominal 
nerves  run  inwardly  somewhat  more  transversely  than  do  the  fibers  of  the 
external  oblique  muscle  and  ai)oneurosi.s — so  that  in  an  oblique  incision 
parallel  with  the  fibers,  one  or  more  nerves  may  be  encountered — but  should 
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Hemia  is  more  apt  to  follow  incisions  in  the  lower  than  in  the  upper 
part  of  the  abdomen — and  in  the  anterior  rather  than  in  the  lateral  and 
posterior  portions. 

Linea  alba  is  broader  above  than  below  the  umbih'cus,  hence  both  inner 
rectal  borders  are  more  likely  to  be  exposed  by  a  median  incision  below 
than  above  the  navel.  If  it  be  desired  to  identify  the  linea  alba,  after  cutting 
through  the  superficial  fascia,  make  a  slightly  oblique  superficial  incision  ow 
the  median  line — until  the  linea  alba  is  recognized  as  a  white  fascial  line 
or  as  a  cord  extending  between  the  inner  borders  of  the  recti. 

Pyramidales  (one  or  both)  may  overlap  the  median  line  and  their  fibeR 
may  be  divided  in  a  median  abdominal  section  performed  low  down. 

Lineae  transversa  do  not  extend  all  the  way  through  the  rectus  to  its 
posterior  aspect. 

Avoid  cutting  through  the  umbilicus,  ordinarily.  Also  pass  sh'ghtly  to  its 
left  to  avoid  the  round  ligament.  Incision  may  be  made  directly  through 
the  center  of  the  umbilicus  itself — inclining  slightly  to  the  left  just  above  it, 
to  avoid  the  round  ligament.  Kelly  mentions,  after  cutting  through  the  um- 
bilicus, that  it  is  well,  in  closing  the  wound,  to  "  split  it  on  each  side  before 
putting  in  sutures,  to  convert  the  naturally  thin  surface  between  skin  and 
peritoneum  into  a  broader  area  for  better  approximation. " 

If  the  round  ligament  of  the  liver  be  cut  during  operation,  no  harm  of 
consequence  is  done.     It  should  be  repaired  with  chromic  gut  suture. 

Peritoneum  is  more  loosely  connected  with  the  linea  alba  above  and  below 
the  umbilicus — and  more  closely  in  the  neighborhood  of  the  umbilicus. 

A  transverse  vessel  in  the  subcutaneous  fat,  about  2  cm.  (f  inch)  above 
the  symphysis  pubis,  is  mentioned  by  Kelly,  which  spouts  arterial  blood  from 
one  side  and  venous  blood  from  the  other  when  cut.  He  also  mentioa«;  one 
or  more  veins  ('*  celiotomy  veins")  lying  just  over  the  peritoneum  in  the  lower 
third  of  the  linea  alba,  running  very  nearly  parallel  with  the  linea  alba  and 
ending  in  the  vesical  plexus  at  the  neck  of  the  bladder. 

Empty  the  bladder  before  operating — and,  if  necessary,  outline  the  bladder 
with  a  sound  durinj^  operation. 

In  all  operations  involving  the  pelvic  and  lower  abdominal  regions,  the 
Trenddenburn  position  is  desirable — causing  a  displacement  of  the  intestines 
and  viscera  above  away  from  the  field  of  operation.  It  should  be  assumed 
just  before  the  operation  and  continued  during  it — at  an  angle  of  from  iS 
to  45  dei^rees,  the  average  being  about  30  degrees. 

Inieslines  and  viscera  are  l>est  held  out  of  the  way  by  means  of  flat  jwds 
of  .sterilized  non-absorbable  cotton  covered  with  non-absorbable  gauze. 

.\s  soon  as  the  j)critoneum  is  incised,  and  in  order  to  make  less  likely 
the  stripping:  of  the  peritoneum  from  the  muscular  wall,  a  silk  ligature  may 
be  passed  into  either  lip  of  the  peritoneum,  including  the  muscular  wall, 
and  usetl  as  a  retractor,  after  being  knotted. 

In  iiuisinji  the  abdominal  wall  the  peritoneum  is  at  first  only  o})ened  to 
a  limited  extenl— the  opening  being  increased  after  intra-abdominal  examine 
tion  by  means  of  a  linger  intnxluced. 

.\void  mistaking  the  transversidis  fascia  for  subserous  areolar  tissue— 'I"'' 
.subserous  areolar  tissue  for  omentum — and  especially  intestine  for  i)eritoneuin 

In  cleansing  the  abdt)mino-pelvic  cavity,  the  natural  fossa?  should  rcif'^^ 
esj)ciial  attention— especially  Douglas's  cul-de-sac,  rectal,  duodenal,  jeju"^'- 
renal,  and  ca*cal. 

Part  or  all  of  the  omentum  may  be  ligated  off  and  removed. 

iSuture-materials — For  })eritoneum;  fine,  plain  catgut.     For  fascial  and 
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aponeurotic  planes;  chromic  gut,  kangaroo  tendon,  silk,  silver  wire.  For 
muscles;  chromic  gut,  plain  gut,  silk,  kangaroo  tendon.  For  subcutaneous 
tissue;  plain  or  chromic  gut,  silk.     For  skin;  silkworm-gut,  silk  (gut). 

Avoid  including  omentum  and  intestinal  walls  in  the  tightening  of  sutures. 

Just  before  tightening  the  last  suture  or  two,  press  upon  the  abdominal 
wall  to  expel  air  or  fluids. 

Quilt  sutures  may  be  used  for  the  fascial  planes  of  suturing. 

Relaxation  sutures  may  be  used — about  2.5  cm.  (i  inch)  apart,  and  from 
about  1 .2  to  2  cm.  (J^  to  |  inch)  from  the  edges  of  the  wound. 

In  all  kinds  of  suturing  the  process  is  aided  by  the  use  of  wound -hooks, 
which  render  the  edges  straight,  parallel,  and  tense,  and  lift  away  the  abdomi- 
nal wall  from  the  underlying  intestines  and  viscera. 

Sutures  are  removed  from  the  tenth  to  the  fifteenth  dav. 


INSTRUMENTS  USED  IN  OPERATIONS  UPON  THE  ABDOMINO-PELVIC 

WALL. 

Scalpels;  probe-pointed  bistoury;  scissors,  pointed  and  blunt,  straight  and 
curved;  forceps,  dissecting  and  toothed;  artery  clamp  forceps;  retractors, 
various;  probe;  grooved  director;  tenaculum;  wound-hooks;  sponge-holders; 
aneurism  needle  ;  needles,  curved  and  straight  ;  needle-holder;  ligature-car- 
riers; ligatures  and  sutures,  plain  and  chromic  gut,  silk,  silkworm-gut;  gauze 
pads;  drainage-tubes. 


MEDIAN  ABDOMINAL  SECTION. 

Description. — The  opening  of  the  abdominal  or  abdomino -pelvic  cavity 
through  an  incision  in  the  median  line  of  the  abdomino-j)elvic  wall.  The 
site  of  this  incision  may  be  anywhere  between  the  tip  of  the  cnsiform  cartilage 
and  the  symphysis  pubis — dependent  ujion  the  object  of  the  operation.  Ab- 
dominal section,  except  in  cases  where  done  for  exploration,  is  generally  but 
the  preliminary  step  preceding  some  special  operation. 

Preparation. — Anterior  abdominal  wall  sha\cd,  especially  along  site  of 
linea  alba.  Recesses  of  navel  thoroughly  cleansed.  Bladder  is  emptied, 
especially  if  incision  is  to  extend  very  low. 

Position. — Patient  supine,  at  edge  of  table,  with  arm  beneath  back. 
Operation-site  is  walled  otT  with  sterilized  towels.  Surgeon  on  right,  cutting 
from  above  downward.     Assistant  op|)osite. 

Landmarks. — Median  line  (linea  alba).  The  center  of  the  lower  portion 
of  the  sternum,  the  umbiHcus,  and  the  suprapubic  notch  all  are  in  the  median 
straight  line  of  the  body  in  the  normal  al)domcn. 

Incision. — Ls  placed  directly  in  the  median  line— above,  below,  or  in- 
cluding the  umbilicus,  as  indicated.  If  more  room  l>e  needed  than  planned 
in  the  original  incision,  it  may  be  gotten  by  continuing  the  incision  upward 
or  downward,  .\fter  incising  to  within  5  cm.  (2  inches)  of  the  l)ladder,  great 
care  should  be  exercised  and  the  bladder  j)rotruded  away  from  the  line  of 
incision  by  the  fingers  of  the  left  hand — for.  although  empty,  if  adherent 
unusually  high,  it  may  be  wounded.  In  passing  the  site  of  the  umbilicus 
the  incision  may  be  carried  directly  through  its  center,  with  a  slight  tendency 
to  the  left  just  above  the  umbilicus,  to  avoid  the  suspensory  ligament  of  the 
liver — or  may  pass,  when  quite  near  the  uj)j)er  or  lower  aspects  of  the  um- 
bilicus, in  a  curved  direction  around  it — the  curve  passing  to  the  left,  thereby 
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avoiding  the  round  or  susi)enson'  ligament  (the  remains  of  the  fetal  umbilical 
vein)  between  the  umbilical  fissure  of  the  liver  and  the  umbilicus — which  is^ 
in  consequence,  left  adherent  to  the  right  lip  of  the  wound.  (See  Fig.  355, 
A  and  B.) 


C  - 

E  -   - 

J  - 

F  - 

H  ■    ■ 


F'K- AS5-— iNcrsKiNs  Fok  Abpominai.  Sfctions: — A,  Median  Abdominal  Section,  supra-umbil- 
iral ;  H,  Sii-iliaii  Al)tl<.iniii;il  SciiK.ii.  iiilm  umMlii  al  :  C".  ltn.iKii)ar\  line  «ii»in  umbiUcus  lo  anteiior 
siiju-iior  iliac  -pitu- ;  1 1.  Auurioi  siipi-rioi  iliai  ^jdia-;  li,  hiiision  for  McBuniey's  Intramuscular 
Ahiinniinal  Siiiioii;  !■ ,  liui->i<m  isUiii  puiiiuii)  Idt  \Vcir>  pioloiiKation  of  the  anter(»-lateral  Inlra- 
nnisiular  Alxloniiiial  Scition:  C.  Tlie  IJallU' .lalai^iiiir-Kaininen-i  Incision;  H,  Superficial  trans- 
viTs<l>  imvcil  iiH  i>ioii  oi  riamuiisi  it-l's  Mrdi.in  liilfriot  Alulnininal  Section;  I,  Deep  vertical  inci- 
si'iii  of  i't.imuii>iirl  -,  Mrdian  Iiiiiimr  Alulnmiiial  Seilioii ;  J.  Mfxcr's  "  Hockoy-stirk  "  Incision;  K, 
I"o\\l<i's  Aii-^nlai  Iiu  i>-i<>ii  ;  !..  ( )i)liipK-  Sll^)^.o^tal  Incision;  M,  N'ischcr's  I.unil)o-iliac  Incision;  N. 
I'osiliiiM  of  <ii  <.i>  cpii^a'^tiiv   msscLs. 


Operation.— (I)  Ilavins;  'Steadied  and  rendered  tense  the  abdominal  wall 
by  left  thuml)  and  forefinger  (or  middle  finger)  on  either  side  of  the  median 
line,  the  incision  is  made  the  full  length  of  the  predetermined  distance,  at 
one  clean  swecj)  of  the  knife,  passing  through  skin  and  connective  tissue. 


MEDIAN  ABDOMINAL  SECTION. 


633 


b  very  fat  subjects  the  skin  and  thick  fatty  areolar  tissue  may  be  divided 
y  two  or  three  successive  sweeps  of  the  knife.  Throughout  the  passage 
irough  the  abdominal  wall,  all  incisions  should  be  made  the  full  length  of 
Ic  ori^nai  skin  incision.  (See  Fig.  356.)  (2)  Clamp  all  bleeding  vessels 
pon  the  lips  of  the  wound,  and  subsequently  tie  with  gut  those  likely  to 
leed.     (3)  Continuing  to  retract  the  lips  of  the  wound  with  left  thumb  and 


(TAN  Ahdominal  Section  —A,  Skin  ;  n.  Fascia  ;  C.  Iniur  bordcn»of  the  rccli  and 
liniii><.lci>,   I),  TratisverKili<i  fftsiia  and  ftiih{icrilotic-.-il  ait^olLki   lis'itii';   E,  Peritoneum  ;  F. 
pitiK  .ttiiJ  litti»j{  up  tlic  peritoneum  ;  G,  Scis*oni  cuttinK  through  the  l«ild  o(  pcntoncum 
I  by  tr»cU«Mt ;  H.  CUmp-forcqiw  cocitrolling  several  vcsmIs. 

ferfinper.  incise  the  aponeurosis  of  the  recti  directly  to  the  median  line. 
fhiJc  aiming  to  cut  between  the  inner  margins  of  the  recti  muscles,  along 
leir  Une  of  junction,  without  dividing  their  muscular  fibers,  it  is  founti, 
specially  when  operating  below  the  umbilicus,  that  frequently  one  or  both 
jcti,  together  with  their  sheaths,  are  cut,  or  the  pyramidales,  where  the 
(tter  overlap  inwardly.  The  linea  alba  is  not  as  distinct  below  ihe  umbilicus 
above  it.     In  the  upper  three  fourths  of  the  anterior    abdominal  wall, 
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directly  in  the  median  line,  after  passing  through  the  skin  and  fascia,  one 
divides  the  aponeurosis  between  the  inner  borders  of  the  recti;  and  just  to 
one  side  of  the  median  line,  one  divides  the  outer  layer  of  the  rectal  sheath, 
the  rectus  muscle,  the  inner  layer  of  the  rectal  sheath  (which  inner  layer  is 
formed  by  the  aponeurosis  of  the  transversalis  and  inner  lamella  of  the  internal 
oblique).  In  the  lower  one-fourth  of  the  anterior  abdominal  wall,  directly 
in  the  median  line,  after  passing  through  skin  and  fascia,  one  divides  the 
aponeurosis  between  the  inner  borders  of  the  recti;  and  just  to  one  side  of 
the  median  line,  one  divides  the  outer  layer  of  the  rectal  sheath,  the  pjTami- 
dalis,  the  rectus  muscle,  and  comes  directly  down  upon  the  transversalis  fascia, 
which  here  alone  forms  the  posterior  layer  of  the  rectal  sheath.  All  bleeding 
vessels  encountered  in  passing  through  the  aponeurotic  and  muscular  planes 
of  the  abdominal  wall  are  clamped  or  tied.  (4)  The  fascia  transversalis  is 
now  exposed  in  the  whole  length  of  the  wound,  lying  beneath  the  posterior 
layer  of  the  rectal  sheath  in  the  upper  three-fourths  of  the  linea  alba — and 
forming  the  posterior  layer  in  the  lower  fourth — and  is  similarly  incised.  (5) 
The  subperitoneal  areolar  tissue  lies  between  the  transversalis  fascia  and  the 
peritoneum,  and  is  generally  divided  together  with  the  transversalis  fascia. 
It  may  be  quite  thick  in  the  very  fatt\'.  All  clamped  vessels  are  now  tied 
before  opening  the  peritoneum.  (6)  The  peritoneum  is  now  encountered 
lying  directly  beneath  the  subperitoneal  areolar  tissue — its  position  being 
anticipated  by  a  recognition  of  the  structures  and  layers  through  which  the 
incisions  have  [)assed — and  its  actual  presence  is  further  recognized  by  its 
commoner  characteristics,  availaljlc  in  the  majority  of  cases — its  glistening, 
bluish,  arborescent  surface,  and  tough  nature  (which  are  less  available  in 
adhesions  and  other  al^normaiities).  Having  controlled  all  bleeding,  the  peri- 
toneum, the  final  barrier  to  the  j)eritoneal  cavity,  is  now  to  be  opened.  It 
is  important  that  the  peritoneum  should  be  isolated  from  all  underlying 
structures,  and  especially  the  intestines,  before  being  incised.  This  is  best 
done  by  picking  it  up  lightly  with  a  pair  of  toothed  forceps,  in  the  form  of 
a  small  fold.  Thus  grasping  the  peritoneum,  the  forceps  should  be  shifted 
laterally  and  vertically  to  determine  that  ihey  hold  nothing  in  their  teeth 
but  peritoneum  alone.  Should  intestines,  omentum,  or  other  structures  have 
been  grasped,  in  addition  to  the  iieriloneum.  a  new  and  lighter  hold  should 
be  taken.  While  thus  held  in  the  grasp  of  the  forceps— or,  better  still,  between 
the  gras[)s  of  two  pairs  of  force]  )s,  one  held  by  the  surgeon  and  the  other 
by  the  assistant — the  j)eritoneum  is  at  first  opened  to  a  very  limited  extent, 
by  making  a  carefully  guarded  scissors-cut  or  knife-incision,  in  the  median 
line,  near  liie  tij)  of  the  single  pair  of  forceps — or  between  the  tips  of  the 
double  pair.  One  linil)  of  a  jjair  of  straight,  blunt  scissors,  or  a  probe-pointed 
bistoury,  is  now  introduced  into  this  small  opening,  and  the  incision  enlarged 
by  cutting  in  the  median  line — introducing  the  left  first  and  second  fingers 
as  a  guide  (formed  by  their  j>almar  surface)  as  soon  as  sufficient  opening 
has  been  made — after  which  the  jxTitoneal  opening  is  enlarged  to  correspond 
with  the  length  of  the  rest  of  the  wound,  which  should  nowhere  be  funnel- 
shaj)ed,  but  of  e(|ual  depth  throughout.  (7)  Having  opened  the  peritoneum 
and  widely  retracted  the  lips  of  the  abdominal  wound,  the  special  object 
for  which  the  abdominal  section  was  made  is  now  carried  out.  (8)  Having 
com])leted  the  oi)iect  of  the  ()])eration,  and  prior  to  closing  the  abdominal 
wound,  the  abdominal  (avity  should  be  cleansed  of  all  fluid,  by  means  of 
gauze  mops  or  sponges^especially  in  the  regions  of  Douglas's  pouch,  in  the 
female,  the  iliac  fos>a',  the  renal  and  lu'j>atic  regions,  and  among  the  intestinal 
coils  and  recesses.     Where  the  abdominal  cavity  has  been  extensively  soiled, 
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especially  by  lenacious  fluids,  a  general  flushing  of  the  cavity  may  be  indicated, 
until  the  irrigating  fluid  cumes  away  clear,  followed  by  Jij^ht  sponj^ing  with 
gauze  mops.  Having  cleansed  the  cavity,  stopped  all  bleeding  by  ligature, 
land  counted  all  instruments  and 
sponges,  or  j>;ids,  u.sed  in  the  oper 
ation,  the  abdomen  is  ready  for 
closure.  (9)  Several  mcttuKls  of  su 
turing  the  lips  of  the  wound  iire  in 
use.  Preceding  the  ari* option  of  any 
particular  method,  the  underlying  in- 
testines and  viscera  are  [)rotected  and 
[,held  out  of  the  way  by  a  broad  pad 
!of  abs«irbable  gauze.  This  pad  also 
absorbs  any  suture -bleeding  which 
may  occur,  and  remains  in  situ  until 
nearly  the  entire  length  of  the  deepest 
laver  (or  nearl)  all  of  the  single  layer, 
where  but  one  layer  of  sutures  is  used) 
is  placed  and  lied  (if  inlcrrupted),  or 
lightened  (if  continuous)— and  is  then 
withdrawn  through  one  end.  (a)  In- 
Icmipted  sutures  of  all  layers  in  a 
single  tier: — Having  armed  a  fully 
curved  needle,  held  in  a  needle- 
holder,  with  fairly  stoul  silk,  the  su 
tures  are  passed  from  without  into  the 
i  abdominal  cavity  through  one  wound - 
lip,  and  thence  outward  through  the 
opposite,  passing  through  all  of  the 
^constituents  of  each  lip,  in  the  follow 
ing  manner:  While  the  hps  of  the 
wound  are  held  under  slight  tension 
by  wound-hooks  at  either  end,  the  sur 
geon  grasps  the  entire  thickness  of  one 
lip  between  his  left  thumb  and  finger 
and  sees  that  all  of  the  component 
structures  of  thai  hp  are  brought  into 
line  at  the  margin  of  the  woun<l,  so 
|a-s  to  be  within  bite  of  the  point  of 
'the  nec<lle.  This  is  particularly  neces- 
tsar\*  hi  the  case  of  the  peritoneum, 
I  which  is  often  partially  separated 
tjfn>m  the  rest  of  the  alxlomina!  wall 
in  the  subperitoneal  areolar  plane 
'and  is  thus  aj)!  not  to  Ix'  included 
'in  the  suture.  While  thus  hoUting 
I  the  Up  of  one  side,  the  needle  is 
[j«isi«d  from  without  inward,  passing 
through  all  the  structures  of  the  lip  at 
tthc  same  distance  from  their  free  edge 

|;and  entering  the  abdominal  (avity.  The  opposite  lip  is  similarly  grasjied 
and  the  needle  similarly  yiassed — but  from  within  ••utward.  emerging  at  a 
[corrcijwnding  point  on  the  side  opposite  l*i  that  entered.     Kach  uf  tlie  in- 


f'lK    3.^7.— TlK«-St'Tl  hi-..    ..i-    IIIK  \Vr»evo 
KJI.I.OWIM.     MkMIAN     AWDOMINAI     SKCTIOK.— 

A,  CoiiKiMioiis  ^utlllt■  uit^jroxiriMtiiix  «1g<»  u/ 
|n.'iUotieiitii:  II,  lnti.Tru|Ht?tl  suture  briiiK)i)>r  l«* 
Ki'thi.r  (Itr  111!  niiir^lii>«  nl  ilir  <»iii>|icriti>ueAl 
mcoliir  tis'iuc.iruiisvcrisi^lis  <UMt."\.  hihI  rvcti  mu\ 
t(Vtatiiid:ilc«  tiuisi-lcM*  (:ttitl  nls*>  llie  a|J4>lit*iiros<-s 
ol  the  rectal  sheath t;  C,  l"<intimjoiis  sulUTC  of 
the  Inwiti;  D.  C'oiuiOHOH*  sulHUtlcDtar  suture 
of  the  skill. 
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terrupted  sutures  will  penetrate  the  lips  of  the  wound  at  about  0.5  cm.  (y\ 
inch)  from  their  edge,  and  will  be  about  i  cm.  (f  inch)  apart.  When  aU 
are  placed,  the  free  ends  of  the  sutures  on  either  side  should  be  grasped 
and  drawn  upon,  to  see  if  the  lips  come  well  and  evenly  together.  While  the 
lips  are  still  under  tension  the  sutures  are  tied,  generally  beginning  at  one 
or  the  other  end.  Just  prior  to  completing  the  tying,  the  gauze  pad  over 
the  intestines  must  be  withdrawn.  Superficial  sutures  may  be  put  through 
the  skin  and  connective  tissue  between  the  others,  if  necessary.  Where  much 
tension  exists,  deep  relaxation  sutures,  placed  about  1.2  cm.  (^  inch)  from 
the  lips  of  the  wound,  and  about  2  cm.  (|  inch)  apart,  may  be  placed.  Chro- 
mic gut  may  be  similarly  used.  Silkworm-gut  may  be  used,  but  requires 
especial  care  in  tying  the  knot,  (b)  Tier-suturing: — First  Tier — peritoneum. 
(To  shut  off  the  abdominal  cavity.)  A  buried,  continuous  (may  be  inter- 
rupted), fine,  chromic  catgut  suture,  j)asscd  upon  a  straight  needle,  at  a 
distance  of  about  0.3  cm.  (|  inch)  from  the  edge.  Second  Tier — aponeuroses 
of  rectal  sheath,  including  transversalis  fascia  and  subperitoneal  areolar 
tissue,  and  margins  of  recti  where  they  have  been  cut.  (Chief  suture  of 
strength.)  Interrupted,  Ijuried,  chromic  catgut  suture,  introduced  upon  a 
curved  needle,  about  0.5  cm.  (,'V  inch)  from  the  edge  and  about  i  cm.  (| 
inch)  apart.  Third  Tier— subculaneous  areolar  tissue,  that  is,  all  tissues 
between  the  outer  layer  of  the  rcclal  slieatli  and  the  skin.  (To  obliterate 
dead  spaces.)  .A  continuous,  l)uricd,  chromic  catgut  suture,  introduced  upon 
a  straight  needle.  Fourth  Tier  skin.  (To  shut  off  outside  contamination.) 
A  continuous,  subcuticular  silk  suture  ])assing  through  the  tough  corion,  intro- 
duced upon  Keith's  long,  straight  abdominal  needle.  (See  Fig.  357.)  Inter- 
ru])ted  silkworm-gut  ma\be  used  for  the  fourth  tier  (though  stitch-abscesses  are 
more  fre<|uent).  Or  strong,  fine  catgut  may  be  used — and  need  not  be  removed. 
Interru|)ted  silk  sutures  are  often  u>ed.  Tlie  tier  methcxl  of  suturing  is  prefer- 
able to  the  single- layer  suture.  Often  hut  three  tiers  are  used — Continuous 
chromic  suture  of  peritoneum; — Interrupted  chromic  gut  suture  of  subperi- 
toneal and  transversalis  fascia-,  rectal  ajxmeuroses  (or  recti  themselves)  en 
masse; — Interrupted  silkworm-gut.  or  silk  suture,  of  skin  and  subcutaneous 
fa.scia.  Sometimes  only  two  tiers  arc  used— Continuous  chromic  gut  of  peri- 
toneum; -and  Interrupted  silk  or  ciiromic  gut  of  the  remaining  tissues,  (i©) 
No  drainage  is  ordinarily  used.  Several  layers  of  gauze  and  cotton  are 
placed  over  the  wound — and  one  of  the  various  forms  of  abdominal  binders 
applied. 

Complications  Occurring  during  Abdominal  Section. — (a)  Adhe- 
sions;— (1)  Adhesions  of  the  intestines,  viscera,  or  omentum  with  each 
other,  or  with  the  parietal  wall,  may  be  encountered.  (2)  When,  in  the 
presence  of  adhesions,  there  is  doubt  as  to  whether  the  peritoneal  cavity  has 
been  readied,  pick  up  and  roll  the  tissues  between  the  finger-tips,  thus  judging 
of  their  nature.  (3)  The  general  principle  to  be  adopted  in  the  management 
of  adhesions  is  to  find  the  plane  of  cleavage  in  the  abnormal  union — and, 
following  it  up,  sei)arate  it  as  carefully  as  possible  by  fingers  or  blunt  dissection. 
Where  this  is  impossible,  areas,  dei)endent  u[)on  their  nature,  have  to  be 
ligated  or  c}amj)efl  and  cut,  with  the  sacrifice  of  some  portion  of  the  least 
im])ortant  structure.  Ligatures  are  best  made  with  plain  gut  for  small  adhe- 
sions, and  chromic  gut  for  large  adhesions.  While  slighter  adhesions  may  be 
mechanically  separated,  denser  ones  are  to  be  clamped  or  ligated,  en  masse 
or  piecemeal,  and  cut.  (4)  Intestinal  Adhesions.  Thin  membranous  adhe- 
sions may  he  stripped  apart.  Dense,  organized  adhesions  must  be  separated 
by  careful  dissection,  rec[uiring  especial  care,  as  no  part  of  the  entire  thickness 
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of  the  adhesion  can  l>e  taken  from  the  one  and  left  as  a  patch  on  the  other, 
as  may  be  done  in  some  adhesions  in  other  localities,  (5)  Omental  Adhesirms. 
These  must  \ye  stripped  off,  or  ligatcd  and  excised.  The  entire  omentum 
may  be  ligated  and  excised,  if  necessary.  Omental  adhesions  are  hgaletl 
on  their  proximal  side — by  pushing  forceps  through  the  free  spaces  and 
drawing  back  the  gut  ligature  and  tying — and  rc[>cating  the  step,  always 
tying  over  the  free  edge  left  by  the  preceding  ligature.  See  Omentum,  page 
652.  (6)  Visceral  Adhesions: — Where  separation  cannot  be  accomplished — 
and  where  the  step  is  possible,  a  layer,  or  the  entire  thickness,  of  the  less 
important  structure  is  left  attached  to  the  more  important  one — after  ligaturing 
and  blunt  dissection  or  incision.  The  serous  covering  of  the  %nscera  should 
be  preser\'ed  wherever  i30ssil>le — thereby  aiding  in  the  preservation  of  nutrition 
and  the  avoidance  of  adhesions  and  sloughing.  Such  denuded  surfaces  may 
have  omental  grafts  applied.  See  Omentum,  page  652.  In  the  median  ab- 
dominal section  it  is  to  )>e  rememl>ered  that  an  adherent  bladder,  though 
empty,  may  not  be  able  to  descend  out  of  the  way  of  the  imision,— and  thereby 
may  not  escape  injury  unless  syiecially  guarded.  For  further  consideration 
of  adhesions,  see  the  Peritoneum,  page  647.  Also  see  Fig.  362.  (B)  Hemor- 
rhage :^Tie,  where  possible,  all  vessels  prior  to  their  division,  or  immedittlcly 
aflen\'ard — as  encountered  in  the  ste[>s  of  the  operation  after  entering  the 
abdominal  cavity.  Vessels  which  have  been  cut  without  recognition,  should  be 
immediately  clamped  and  then  tied.  In  the  abdominal  incision,  prior  to  enter- 
ing the  cavity,  the  vessels  are  clami)ed  as  cut  and  lied  l>efore  oi>ening  the  peri- 
toneal cavity.  Gauze  pressure  and  hot  douching  often  control  bleeding  from 
indefinite  sources.  (C)  Irrigation  : — I'nless  the  iibdominal  cavity  be  contami- 
nated or  soiled,  or  unless  much  hemorrhage  have  occurred,  irrigation  is  gen 
erally  not  indicated.  If  indicated,  hot  normal  salt  solution  is  used.  Localized 
infection  can  often  be  treated  by  localized  llushing  and  wifting — general 
infection  by  general  (lushing  and  drying  with  gauze  mops.  (D)  Drainage :  - 
Xot  indicated  in  uncomplicated  cases.  Indicated  in  (a)  Localized  and 
general  infection  (in  the  former,  generally — in  the  latter  always), — (b)  After 
intestinal  or  hollow-nsccral  suturing,  where  there  is  uncertainty  of  efficiency 
of  the  suturing  or  integrity  of  the  intestine  or  viscus, — (c)  In  persistent  hemor- 
rhage. Nature  of  drainage  materials,— gauze,  rubber  tubing,  glass  tubing, 
strands  of  gut,  silk,  or  horsehair.  Where  drainage  is  used,  the  wound  shouhi 
have  the  suturing  placed  throughout,  and  just  as  though  the  entire  wound 
were  to  be  closed— and  tho>e  at  first  left  untied  ff*r  the  passage  of  the  drain, 
should  be  lightened  and  tied  when  atl  occasion  for  drainage  has  ceased. 
Comment. — See  under  General  Surgical  Considerations,  juige  629. 
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r  BV  McBURNEVS  I.V'TRA.MUSCl'LAR  (     r.RIDlRON'  t  IXCISIOX. 

r  Description. ^Having  divided  skin  and  fascia,  the  various  musculo 
I  afjoncurotii  [>hines  of  the  abdominal  wall  arc  divided  in  the  order  encountered 
I  and  in  a  line  with  the  muscular  and  tendinous  libers  composing  those  planes — 
I  thus  avoiding  the  division  of  any  imj>orunt  nerves;  the  transverse  division  of 
1^  any  of  the  component  muscular  fibers;  the  retraction  of  transversely  cut  mus- 
cular and  temlinous  hbcr>  and,  therefore,  avoiding  the  consequent  paralysis 
of  parts  supplied  by  severed  nerves,  and  weakening  of  cut  muscles. 

While  Mcliurney's  operation  is  chiei3y  applicable  lo  the  antero-laleral 
alylnminal  region  (where  the  external  and  internal  oblicjue  and  the  iransver- 
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salis  muscles  are  all  present),  the  principle  of  intramuscular  separation  should 
be  applied  to  all  sites  of  the  abdominal  wall  where  it  is  possible  to  do  so. 
The  operation  is  principally  resorted  to  for  the  removal  of  the  appendix 
vermiformis,  especially  in  the  quiescent  stage  of  appendicitis. 

Preparation. — Site  of  incision  to  be  shaved. 

Position. — As  in  Median  Abdominal  Section. 

Landmarks. — Where  the  operation  is  done  in  connection  with  .Appendic 
ectomy,  McBurney's  point  is  located,  which  is  a  point  on  an  inwginan' 
line  extending  from  the  anterior  superior  iliac  spine  to  the  umbilicus,  at  a 
distance  of  3.8  cm.  (i^  inches)  internal  to  the  anterior  superior  iliac  spine. 

Incision. — In  cases  of  Appendicectomy,  the  incision  commences  about 
2.5  cm.  (i  inch)  above  the  imaginary  line  just  mentioned,  and  passes  obliquely 
downward  and  inward  in  the  direction  of  the  fibers  of  the  external  oblique 


'■''JJ- 35S.— Antkro-latkral  Abdominal  Section  by  McBurney's  Intraml'sci'iar  r  i'"":^ 
iron")  Incision  :--A,  Kxloriial  oblique  musc)e;  B,  Internal  oblique  muscle;  (',  TransversaU'* 
niUM-lc;  1>,  Tran.sMM salis  fascia,  subperitoneal  areolar  tissue,  and  peritoneum;  E.  foils  of  ^"'^' 
intestine;  I'.  Hraiah  ol  ileep  circumflex  iliac,  or  of  one  of  the  lumbar  arteries;  G,  Twelfth  "'*''' 
c»»sial,oi  ilioh\|K>>casiiic  nerve;  H,  A  superficial  vessel. 

muscle  and  aponeurosis- -crossing  the  above  line  at  McBurney's  point-^^^|* 
ending  ahout  the  same  distance  below  as  above  it.     The  length  of  the  in<-"*^^^. 
may  be  greater  t^r  less  than  the  above,  according  to  the  space  required  - 
free  skin  iiu  i>i(>n  greatly  aids  the  muscular  retraction.     (See  Fig.  355,  E.> 
Operation,     {^i)  Having  incised  the  skin  and  fascia  in  the  above 
(whicli  will  corres])ontl  with  the  cleavage  line  of  the  skin),  and  having 
trt>lle<l  hemorrhage  and  retracted  the  lips  of  the  wound,  the  muscular 
tendinous  fibers  of  the  external  oblique  will  be  exposed.     (See  Fig.  358.)  ^ 

lnci>e  the  external  oblique,  with  a  sharp  scalpel,  directly  in  a  line  wit  ^Lis 
muscular  fibers  ;ihove,  antl  their  tendinous  continuation  in  the  aponeu  ^^Ln 
beKu\  continuing  the  separation  with  scalpel  or  scissors,  incising  betv  ^  p 
tile  fibers  without  severing  them.  The  two  hps  of  the  incised  external  obi  ^^3^ 
are  ilniwn  re-«i>ect!\cly  upwani  and  inward,  and  downward  and  outwa^^*^ 


lit' 
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«Btposing  the  intermuscular  fascia  between  external  and  internal  oblique. 
The  shealh  and  fibers  of  the  internal  oblique  (the  muscle  being  here  quite 

Kick)  are  now  similarly  sejparated  by  scalpel,  scissors,  or  blunl  dissection, 
the  line  of  their  cleavage  (which  is  nearly  at  a  right  angle  to  the  cleavage 
line  of  the  fibers  of  the  external  oblique),  the  center  of  the  separatir^n  of  the 
fibers  being  about  opposite  the  anterior  superior  iliac  spine.  The  lips  of  the 
internal  oblique  are  now  retracted  resjjectively  upward  and  outward,  and 
downward  and  inward — thus  e\iH>sing  the  intermuscular  fascia  between  in- 
ternal oblique  and  Iransversalis,  Guard  with  especial  care  all  nenes  lying 
in  this  intermuscular  plane.  (4)  The  fibers  of  the  transversaOs,  which,  for 
practical  puqxises,  run  very  nearly  in  the  same  direction  as  those  of  the 
internal  oblique,  are  now  similarly  separated  in  their  cleavage  line.  The  lips 
of  the  transversalis  may  be  seiiaralely  retracted  upward  and  downward, 
[|)ul  arc  generally  included  in  the  grasp  of  the  same  retractors  which  retract 
|lhe  internal  oblique.  The  transversalis  fascia  at  the  bottom  of  the  wound 
U  thus  exposed  for  an  inch  or  more.  (5)  The  transversalis  fascia  is  gras[>ed 
with  forceps  and  divided  in  the  line  of  the  tran.sversalis  muscle  (transversely) — 
hfchen  the  subserous  areolar  tissue  and  peritoneum  will  be  exposed.  (6)  The 
l|)eritoneum  is  grasped  with  two  delicate- tocjlhed  forceps,  manipulated  as  in 
the  median  abdominal  section,  and  divided  with  scisst>rs  to  a  limited  and 
guarded  extent.  One  blade  of  the  .scis.sors  is  then  carefully  inircKJuced  within 
the  abdominal  cavity  and  the  opening  enlarged  toward  the  median  line  and 
the  anterior  superior  iliac  spine.  The  >uf»fK"ritoneal  areolar  tissue,  trans- 
versalis fascia,  and  peritoneum  may  be  simultaneuusly  incised — but  it  is  better 
U>  incise  down  to  and  recognize  the  |)eritotK'um,  and  then  incise  the  |)eritotieum 
separately  and  alone.  (7)  The  special  object  of  the  o])eration  Is  now  accom- 
jplished.  The  wound  is  then  ready  for  closure.  (8)  Separate  continuous 
suturing  of  the  following  layers  with  catgut  is  made; — (a)  peritoneum,  sub- 
serous areolar  tissue,  and  Iransversalis  fascia — (b)  transversalis — (c)  Internal 
oblique — (d)  external  oblique — (e)  subcutaneous  fascia,  especially  where 
thick — (f)  and  the  skin  is  closed  by  subcuticular  silk  suture,  or  inlcrrui>led 
silkworm-gut.  The  subcutaneous  areolar  tissue  and  skin  are  often  includetl 
in  one  tier,  where  interrupted  suturing  of  these  two  structures  is  done.  All 
parts  are  thus  brought  together  along  their  original  cleavage  lines  and  accu- 
rately approximated. 

Comment,— (I)  But  small  part  of  the  muscular  jjorlion  of  the  external 
oblique  is  exposed.  (2)  The  twelfth  intercostal  nerve,  and,  when  the  incision 
IS  long,  the  iliohypogastric  nerve  are  in  danger  (as  they  run  somewhat  more 
transversely  than  the  til>ers  of  the  external  oblif|ue)  and  should  be  retracted 
out  of  danger.  (3)  This  is  the  best  mctluxl  of  entering  the  abdominal  cavity, 
where  applicable. 


ANTEROLATERAL  ABDOMINAL  SECTION 

BV  WEIR'S  PROLONGATION  OF  THK  ANTKRfH.ATERAI.  INTRAMISCILAR  INCISION 

THROLGH  THE  RECTAL  SIIF.ATH.  WITH  TF.MI'OR.VRV  UISFKAC  KMENT 

OF  THE    R EC  res. 

Description. — Having  entered  the  abdominal  cavity  by  the  inlramu.scular 
jjierati(jn  just  described,  an  extension  or  enlargement  of  that  incision,  with 
I  fuller  exposure  of  the  abdominal,  pelvic  and  iliac  cavities,  may  be  oblaine<l 
>v  continuing  that  incision  to  the  outer  border  of  the  rectal  shealh,  tearing 
iff  the  "ilenuded  fascia  of  the  external  oblique  muscle."  incising  transversely 
he  remaining  structures  forming  the  anterior  layer  of  the  rectal  sheath  and 
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displacing  the  rectus  muscle  u."vi  ard  the  median  line,  followed  by  the  transverse 
division  tA  the  px^-teriMr  rectal  sheath.  While  the  operation  is  chiedy  appli- 
cable to  the  re'jT^jn  «..f  the  appendix.  :t  may  be  used  on  either  side  of  the 
aWomiri^j-jxrhic  retri'-n.  ar.d  al?«.  in  the  region  of  the  liver  and  gall-bladder 
v.here  additional  n-^m  is  neve^^o^^.  It  will  be  here  described  in  connection 
v.ith  apf^endit.e.tom;. . 

Preparation— Position.— A-  in  McBumey's  Intramuscular  Operation 
^paee  6;;;. 

Landmarks.— McBurr.ey-  :■  'ir.!  ^t*  McBumeys  Operation,  Landmarks, 
pai;e  63S  ;  linea  alba:  ^miiun^r  lir.e. 

Licision. — Beeins  a-  ;in  ordinary  McBumey  intramuscular  incision — and, 
after  proloniring  the  inLi-iun  tu  the  ojter  Uirdcr  of  the  rectus,  and    after 


I  l^.  .^v^-  Anikro-i.atkrai.  ABnoMiSAi.  Skction  BY  Wkir's  Mkthod  :— A.  External  oblique 
niiiM  !«•;  I',,  l.\trrii;il  o1)1ii|ih-  ht-iiijj  >(.|i.it;iIi<1  Irnrn  the  anterior  laver  ot  the  rectal  sheath  ;  C,  Internal 
<>l>h<mf  rini>>i  k' ;  I).  I  iaM>\  ir>ali>  iini>*  k- ;  I"..  Iraiisv  «i -alis  taMia.  subperitoneal  a  rt*olar  tissue,  and 
Ii'iitoiKum ;  I',  Aiilciior  layer  <il  rii  tat  "-iicatli  ;  <"..  lN)sl«;iior  layer  of  rectal  sheath;  H,  Rectus 
iini-»i  If  ;  I,  lK<]i  t  pj>,'a>,iric  vessels;  J,  I'.raiii  h  i>i  iktp  circuinriex  iliac,  or  of  one  of  lumbar  arteries; 
K,  I  wcltih  iiilcu  i»--ial,  or  ilii>li>  j>oya-<tiic  ni-rvc  ;  I..  A  siiperlicial  vessel ;  M,  Coils  of  small  intestine. 

tearing  ofT  and  rclnutin}^  inward  the  fascia  of  the  external  oblique  from  the 
>licalh  of  the  rettu>,  the  incision  is  continued  across  the  anterior  layer  of 
the  sheatli  of  the  rectus  in  u  i)n)l()ngation  of  the  same  line  with  the  intra- 
muscular ()j)enin<^  into  the  peritoneum  (or  may  be  continued  transversely 
across)  -  foll<)we<l  by  the  inward  retraction  of  the  rectus  muscle  and  trans- 
verse division  of  the  posterior  rectal  sheath.     (See  Fig.  355,  F.) 

Operation.  -(I)  Proceed  exactly  as  in  the  McBurney  operation,  up  to 
the  jioint  of  enterini^  the  alKloniinal  cavity — whether  operating  upwn  the  right 
or  left  side.  (2)  Continue  the  sci)aration  of  the  fibers  of  the  external  oblique 
mu>(le  and  aponeurosis,  in  the  line  of  their  cleavage,  right  up  to  the  linea 
semilunaris  (outer  border  of  the  rectal  sheath).  Also  continue  the  separation 
of  the  t'il)er>  of  the  internal  oblicjue  and  transversalis  until  the  inner  aspect 
of  the  ( onimon  openinjj;  is  broui^ht  ui>  to  the  outer  margin  of  the  rectal  sheath. 


B(See  Fig.  359.)  (3)  The  already  denuded  fascia  of  the  external  oblique  is 
now  separated  by  blunt  rli.ssectitm  from  the  anterior  layer  of  the  sheath  of 
the  rectu:i,  from  the  Hnca  scmilunLiris  invvarti  to  the  median  line — retracting 
or  dividing  the  overlying  slrutlurcs  where  necessary.  {4)  While  the  denuded 
and  displaced  fascia  of  the  external  oblique  k  held  retracted,  the  remaining 
siructurei>  forming  the  anterior  layer  of  the  rectal  sheath  (aponeuroses  of  in- 
ternal oblique  and  transvcrsaiis)  are  divided  transversely,  or  slij;htly  obliquely. 
inward,  in  a  line  continuing  ihe  external  oblique  intramuscular  incision — or,  if 
the  abdominal  cavity  have  been  already  opened  and  more  room  be  needed,  in  a 
line  with  the  intramuscular  oi>ening  into  the  peritoneum.  (5)  Separate  the 
outer  border  of  the  rectus  from  its  sheath  and  retract  the  muscle  inward  as  far 
as  necessan,%  lifting  it  away  from  the  posterior  layer  of  the  sheath.  (6)  Doubly 
ligate  and  divide  the  deep  epigastric  artery  and  veins  lying  upon  the  transvcr- 
saiis fascia— unless  they  may  be  temporarily  dis[)laccd  by  retraction.  (7) 
Incise  transversely  the  posterior  layer  of  the  sheath  of  the  rectus  (which,  in 
the  lower  part  of  the  abtlomen.  consists  of  transversalis  iascia  alone)  and 
peritoneum,  both  in  the  same  line  as  the  incision  through  the  anterior  layer^ 
thus  opening  up  the  abdomino-pelvic  cavity  toward  the  median  line.  (8) 
The  alxlominal.  jwlvic,  and  iliac  cavities  are  thus  e.vjxjsed  and  the  object 
of  Ihe  operation  accomplished.  (9)  The  suturing  of  the  general  wound  is 
done  as  in  the  McBurney  o[>eratioM  fpage  630,  1  paragraph  SJ.  In  closing  the 
p*jrlion  involving  the  rectal  sheath,  the  posterior  layer  of  the  sheath  is  sutured 
with  continued  catgut— the  rectus  muscle  is  then  allowed  to  fall  back  into 
place — and  the  anterior  layer  of  the  ^heath  is  similarly  clo«H?d. 

Comment. — .Afldilional  exposure  is  secured  by  the  Trendelenburg  posi- 
tion, or  by  sand-bags  under  the  hips.  This  is  the  best  one  of  the  mfxlific-ations 
of  the  intramuscular  ojK'ration,  for  giving  increased  room. 
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ANTERIOR  ABDOMINAL  SECTION  THROUGH  THE  RECTAL  SHEATH. 
WITH  TEMPORARY  DISPLACEMENT  OF  THE  RECTUS, 

HV  THF-:    R.\TTI.E-JAI  AC.rrnK-KAMMKKER    MFritoO 

Description  . — Consists,  after  a  vertical  incision  of  skin  ami  fascia,  in 
the  vertical  division  of  the  anterior  layer  of  the  sheath  of  the  rectus,  with 
the  retraclion  of  the  entire  rectus  inward — followed  by  the  vertical  division 
of  the  jK>stcrior  layer  of  the  rectal  sheath,  somewhat  nearer  the  median  line, 
together  with  the  .subserous  areolar  tissue  and  peritoneum.  .\x  the  end  of 
the  operation  the  rectus  is  allowed  to  resume  its  normal  jiosition.  and  the 
divided  rectal  sheath  is  repaired.  Chiefly  usetl  in  the  quicsteiil  stage  of  ajjpen- 
diintis — and  also  ai)plicablc  in  s<ime  o| orations  upon  the  stomach,  liver,  and 
gall  bf.idder. 

Preparation —Position.— As  in  Me<lian  Abdominal  Section. 

Landmarks. — Linea  allia  and  linea  semilunaris,  forming,  resiiectively, 

inner  and  outer  boundaries  of  the  rectal  sheath. 

Incision. — Vertical  incision  about  7.5  cm.  (3  inches)  long,  and  calculate<l. 

nearly  as  possible,  to  fall  from  i  to  2,5  cm,  (|  to  1  inch)  internal  to  the 
outer  border  of  the  rectus.     (See  Fig.  355,  G.) 

Operation.— (I)  Incise  skin  and  fascia  in  the  above  line — clamp  vessels — 
rrtract  ovrrlying  ti>sucs— and  expose  the  rectal  sheath,  (a)  Incise  the  ante 
rior  layer  of  the  sheath  of  the  rectus  vertically,  at  a  distance  of  from  i  to  2.5 
cm.  (f  lc»  I  inch)  internal  to  its  outer  border.  (See  Fig.  360.)  (3)  Retract 
outward  ihc  outer  portion  of  the  divided  rectal  sheath,  so  as  to  expose  the 
4« 
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outer  border  of  the  rectus  muscle — and  then  retract  the  intact  rectus  muscle 
inward.  (4)  Incise  the  posterior  layer  of  the  rectal  sheath  somewhat  nearer 
the  median  line  than  in  the  case  of  the  anterior  layer.  Or,  in  operating  in 
the  neighborhood  of  the  deep  epigastric  artery,  in  order  to  avoid  this  vessel. 
the  incision  in  the  posterior  layer  may  be  made  somewhat  further  outward 
than  the  incision  through  the  anterior  layer.  The  arterj*  may,  however,  be 
readily  ligated  if  in  the  way.  (5)  In  the  same  line  as  the  division  of  the 
IK)sterior  layer  of  the  rectal  sheath,  incise  vertically  the  subjacent  tissue>- 
which  will  consist  of  transversalis  fa.<;cia,  subperitoneal  areolar  tissue,  am! 
peritoneum,  except  below  the  semilunar  fold  of  Douglas,  below  which  line 


l"i>;.  ;f»- — Ai-p. 'MiNAi.  SKrTKis  Bv  ihk  B'vtti.f-J'M  *gimkr-Kammkrkr  iNoi-ii'^N  -A..V-V- 
toiioi  '..u«.:  «'i  uvi,('.  shi-.uh;  W.  Poslcrior  l.iycr  of  r«.*cial  .sheulh ;  C.  iiK-isinii  ihTi>u<h  jiitci:o:  i-«" 
oj  iiv:.i!  -iu .nil  :  l>.  l.til  uMii^  muscle  displacctl  toward  in(.-ili.-iii  line  :  K.  Irtc-i-mn  thmujih  pfif:!" 
\.x\vi  <>:  ii'v  t.i!  •>lu;itli  tiiuhtr  t«>\\.iui  rneili.ui  litio  ihati  iiKision  through  outer  rw-tal  shtraihirtj**:''-; 
vH»:!>  »>:  v.'. I-.; UK-.  F.  li.ni'.vciso  MM.-ia,  suh|tentoneal  areolar  li:»sut.*.  and  pi-Tiioni-uni;  ti.  A  »•-{*'" 
tici.i!  \i>.m'. 

llie  ]H>siorior  Kiyor  of  the  sheath  itself  consists  of  transversalis  fascia  alone, 
and  ihc  suhi.icont  tissues  consist  of  subperitoneal  areolar  tissue  and  fierito 
lunnn.  (^6>  Having  accomplished  the  object  of  the  operation,  the  ^tnlclur^ 
,110  u^  l»o  sutured  in  ilie  following  layers, — peritoneum,  subserous  aret'br 
li^-uo.  AvA  pv^stcrior  layer  of  the  rectal  sheath,  with  interrupted  or  continuous 
iati;ut  >i:turo;  -anterior  layer  of  rectal  sheath  with  interrupted  cut  suture^, 
whivi:  ai>v>  im--  i^arily  ihrouiih  the  rectus  muscle  (the  displaced  N^i^ler  of  the 
rov:;:-  OiouM  al^o  K^  sutured  to  the  outer  margin  of  the  rectal  sheath: - 
the  ta-v  i.i.  with  i:ut  and  the  skin  with  subcuticular  silk,  or  interrupted  ^ilk 
\\or:n  cut  sutures  ^or  skin  and  fascia  may  be  sutured  together). 
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Comment. — The  chief  objection  to  the  ojucration  Js  the  division  of  the 

lacr\'es  corresponding  with  ihe  incision,  anrl  consequent  atrophy  and  paresis 

l©f  the  rectus.     The  nerx-es  severed  in  the  site  where  the  operation  is  usually 

performed  (for  api^endicitis)  bein^  generally  the  tenth,  eleventh,  and  twelfth 

dorsal,  with  or  without  the  iliohyjx)gastric.     The  deep  epigastric  artery  is 

usually  divided,  although  this  is  of  no  great  consequence. 


T 


Fir    3*^t  — AMKtMISAL  SKCTION   BV  PFAN'NBNSTieL's  StPhKPlCIAt  TRANSVERSEUV  ClrVBD  AND 

.  Dmkr  Vkktic^i.  Incisions;— A.  Rap,  wilh  anlcrior  layer «if  rectal  shcwth adherent, lunictl  up\%ar(J  ; 

'    ri.iris  ,  C\  Rectus  tmi.scle ;  D,  I'yramitliilis  tntissclc ;  E.  Transverssilis  lascin,  sub|>cri< 

^HUe,  and  {Mfritoneum ;    F.  CoiU  ul   small  iiitesUne;  G,  L'teru» ;  H.  Bladder;  I.  A 


MEDIAN  INFERIOR  ABDOMINAL  SECTION 

BV  PFANNRNSI  II  I    S  Sri'EKFK  lAL  TRANSVERSfZLV  CIRVF.D  AND  DEEP  VERTICAL 

INCISIONS. 

Description  .—A  method  of  entering  the  peritoneal  cavity  in  the  lower 
median  abdominal  region — by  means  of  a  superficial  curve<I  incision,  with 
doH'Dward  convexity,  just  above  the  inner  halves  of  Pouparl's  ligaments  and 
the  symphysis,  with  an  upward  retraction  of  the  outlined  dap  of  skin,  fascia. 
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and  anterior  rectal  sheath — followed  by  a  deep  vertical  division  in  the  median 
line.  A  median  scar  is  avoided,  and  the  transverse  scar  lies  partly  hidden 
by  the  hair-line.  Hernia  is  supposed  to  be  less  apt  to  follow.  Chiefly  used 
for  limited  operations  upon  the  tubes,  ovaries,  uterus,  bladder,  and  pcl\ic 
cavity. 

Preparation — Position. — As  for  Median  Abdominal  Section. 

Landmarks. — Linea  alba;  position  of  deep  epigastric  arteries;  Poupart's 
ligaments;  symphysis  [)ubis. 

Incision. — (i)  Superficial  transversely  curved  incision,  with  downward 
convexity,  beginning  and  ending  over  the  deep  epigastric  arteries,  parsing 
just  above  the  inner  halves  of  Poupart's  ligaments  and  the  symph>*sis  pubis, 
in  the  hair-line; — (2)  Deep  vertical  incision,  after  the  anterior  layer  of  the 
rectal  sheath  has  Ijeen  retracted,  passes  between  the  inner  borders  of  the 
recti  muscles,  in  the  median  line,  from  just  above  the  symphysis  pubis  upward. 
(See  Fig.  355, 1  and  H.) 

Operation. — (i)  Incise  skin,  fascia,  and  anterior  layer  of  rectal  sheath 
in  the  superficial  transversely  curved  incision.  Clamp  vessels.  Dis.-sect  and 
retract  the  curved  flap  thus  formed  upward,  including  the  anterior  rectal 
sheath,  thereby  exposing  the  bared  recti  muscles.  (See  Fig.  361.)  (a)  Indse 
between  the  inner  borders  of  the  recti  and  pyramidales  muscles,  just  as  m 
median  abdominal  section,  until  the  peritoneal  cavity  is  reached,  which  is 
entered  just  as  in  that  operation.  (3)  Having  accomplished  the  object  of 
the  operation,  the  wound  is  sutured  in  the  following  manner; — the  posterior 
layer  of  the  rectal  sheath  is  closed  with  continued  catgut  suture,  including 
the  edges  of  the  peritoneum  and  sub.serous  areolar  tissue — the  inner  margins 
of  the  recti  are  next  sutured  with  gut — the  cut  edge  of  the  transversely  dixided 
anterior  rectal  sheath  is  similarly  sutured  with  gut — and  the  skin  wound  is 
closed  with  silk,  or  silkworm-gut. 

Comment. — Care  is  necessary  to  avoid  wounding  the  bladder,  which 
should  be  empty  at  the  time  of  operation. 


INFERIOR  ANTERO-LATERAL  ABDOMINAL  SECHON 

HV  MKVKR'S    'HOCKKV-STICK-  INCISION. 

Description. — .\  method  of  entering  the  lower  antero -lateral  alxlomin.il 
cavity,  partly  by  intramuscular  separation,  ])artly  by  transverse  division  of 
muscle,  by  means  of  an  incision  shaped  somewhat  like  a  "  hockey-siiil' 
Resorted  to  for  the  ])uri)ose  of  paining  a  greater  degree  of  exposure  of  thf 
ahdomino  ])elvic  cavity  than  aftorded  by  the  simple  McBumey  incisi**"- 
Used  by  its  originator  for  some  complicated  cases  of  a])pendicitis. 

Preparation  -Position.— .-Vs  in  McBurney's  0|)eration. 

Landmarks.  — Imaginary  line  from  umbilicus  to  anterior  superior  ili'*' 
spine,  with  the  location  of  McBurney's  point  (see  McBumey's  operation. 
Landmarks,  page  63S);  Poupart's  ligament;  outer  Ixirder  of  the  rectus: deep 
epigastric  artery. 

Incision.-  (i)  Primary  Incision, — begins  about  1.3  cm.  (^  inch)  abi>ve 
an  imaginary  line  from  the  umbilicus  to  the  anterior  spine  of  the  ilium,  at 
a  ])oint  2  cm.  (J  inch)  to  the  inner  side  of  the  anterior  superior  iliac  <p|n* 
(that  is.  midway  between  McBumey's  jH^int  and  the  anterior  superior  ilii"^ 
.^pine).  anti  j)asses  thence  in  a  direct  line  toward  the  point  where  the  femoral 
artery  runs  under  Poupart's  ligament,  ending  about  1.3  to  2  cm.  (§  toj  in**" 
above  Poupart's  ligament.     (2)  Secondar}-  incision,  which  is  only  made  suh- 
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jctjuenily,  for  the  purpose  of  gaining  more  room,  passes  upward  and  inward, 
curves  directly  inward,  from  the  lower  end  of  the  primary  incision  toward 
the  outer  border  of  tbe  rectus.     (See  Fig.  355,  J.) 

Operation.— (I)  Incise  skin  and  fascia  in  the  line  oi  the  primary  inci- 
ion — clamp  vessels — aufl  retract  mar]t^ins  of  wound.  {2)  Split  the  tibers  of 
be  external  ol>Ji*]ue  must  le  antl  its  ajxmeurosis  in  their  cleavage  line.  (J) 
Divide  the  internal  oblitiue  and  transvcrsahs  in  the  same  line  as  made  by 
llic  separation  of  the  libers  of  the  e.vlernal  oblique — which  will  cut  the  fibers 
9i  the  internal  oblique  transversely  and  those  of  the  traiisversali.s  obliquely. 
[4)  Incise  the  transvcrsalis  fascia,  subserous  areolar  tissue,  and  peritoneum 
mnsversely.  (5)  If  more  room  be  now  neces.sary,  the  left  index  is  passed 
nto  the  afnlominal  ca\'ity  to  the  deep  epigastric  artery,  as  a  guide  and  pro- 
ctor, and  the  Knver  end  nf  the  incision  is  extended  upward  and  inward, 
Dr  directly  inward,  to  the  outer  border  of  the  rectus  muscle.  (6)  If  still  more 
room  l)e  neede<l,  the  rectus  muscie  itself  can  be  displacefl  inward  and  the 
X-'riloneum  incised  beneath  it.  (7)  Theolijcci  oi  the  o^neralion  is  now  accom- 
>lished.     The  wound  is  then  closed  by  tier  suturing. 

Comment. — The  deep  epigastric  vessels  are  doubly  ligaled  and  divided, 
r  necessiiry. 

INFERIOR  ANTERaLATERAL  ABDOMINAL  SECTION 

B\'   FnWt.Kk  S  ANt.n.Ak    INCISION. 

Description. — Founded,  in  part  of  its  apphcation,  upon  the  same  principle 
is  McBurney's  intramuscular  operation — and  f>lanned  to  give  freer  access  to 
he  contents  of  the  ileo  ca-cal  region,  and  especially  to  the  base  «)f  the  apj>endL\. 
especially  intended!  by  its  author  for  cases  of  apj^ndititis  in  which  the  process 
slill  limited  to  the  appendix. 

Preparation— Position.—.-Vs  in  McBurney's  operation. 

Landmarks. — Anterior  superior  iliac  spine;  outer  border  of  the  rectus. 

Incision.  Begins  at  the  up}>er  border  of  the  anterior  su|>erior  iliac 
qiine  runs  horizontally  inwarrl  to  the  outer  border  of  the  rectus  muscle — 
curves  thence  downwanl  and  runs  parallel  with  the  outer  border  of  the  rectus 
or  5  to  7.5  cm.  (2  to  ji  inches).     (See  Fig.  355,  K.) 

Operation.— (I)  Incise  skin  and  fascia  in  the  above  line^clamp  vessels — 
nd  turn  <lo\vnward  and  outward  this  triangular  lla]!  of  skin  and  fascia» 
exposing  the  a[)oneurosis  of  the  external  ohlitjue  Ijcncalh.  Place  retractors  at 
lie  center  of  the  transverse  incision  and  at  the  lower  angle  of  the  wound, 
ind  retract  in  the  cleavage  line  of  the  external  oblique.  (2)  Incise  the  cx- 
Irmal  oblique  muscle  and  aponeurosis  in  the  cleavage  line  of  their  filjers, 
md  retract  in  the  direction  opposite  to  their  cleavage  line.  (J)  Expose  and 
tipen  the  sheath  of  the  rectus  and  retract  the  rectus  muscle,  with  ihe  deep 
Ppigasiric  vessels,  strongly  toward  the  linea  alba — while  retracting  the  aponeu- 
fosis  to  the  outer  side.  {4)  Incise  transversely,  in  line  with  the  horizontal 
tort  of  the  skin  incision,  the  internal  oblique  and  transversalis  muscles, 
ransversalis  fascia,  subserous  areolar  tissue  and  jxTitoneum,  all  as  one 
Itruclure — beginning  at  the  outer  margin  of  the  retracte<i  rectus.  And  retract 
he  deep  lips  of  the  wound,  exposing  the  abdominal  cavity.  (5)  The  special 
ibject  of  the  operation  is  now  accomplished.  (6)  At  the  completion  of  the 
>pcration»  the  structures  are  sutured  in  the  following  order; -peritoneum, 
lubscrous  areolar  tissue,  transversah's  fascia,  transversalis  and  internal  oblique 
usclcs  arc  all  sutured  in  one  layer,  with  continuous  chromic  gut; — the  rectus 
allowed  to  fall  back  into  place; — the  external  oblique  aponeurosis   and 
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muscle  are  sutured  with  continuous  kangaroo  tendon,  in  which  layer  the 
rectal  sheath  is  also  included ; — and  the  skin  is  closed  by  a  subcuticular  silk 
suture  (and  the  fascia  separately  with  gut,  if  it  be  very  thick). 

Comment. — In  applying  the  above  operation  to  cases  of  appendicitis, 
Fowler  considers  the  base  of  the  appendix  to  be  most  generally  found  at 
the  intersection  of  a  transverse  line  between  the  anterior  superior  iliac  spines 
with  a  vertical  line  running  midway  between  the  median  line  of  the  body 
and  the  anterior  superior  iliac  spine. 

This  operation  gives  no  m<jre  room  than  Weir's — and  the  latter  operation 
does  not  divide  muscle-fibers  transvcrselv. 


SUPERIOR  ANTERO-LATERAL  ABDOMINAL  SECTION 

BV  OHLKJIR   SrHlDSTAL   INCISK^N. 

Description. — A  method  of  entering  the  abdominal  cavity  parallel  with 
and  a  short  distance  below  the  costo-chondral  arches.  Generally  resorted 
to  for  the  exposure  of  the  subhepatic,  gastric,  and  splenic  regions. 

Preparation — Position. — As  in  Median  Abdominal  Section. 

Landmarks. — (\)sto -chondral  arches. 

Incision. — Generally  ])arallcl  with  and  about  2.5  cm.  (i  inch)  below  the 
costo-chondral  arch  of  one  or  the  other  side — with  the  center  of  the  incision 
over  the  object  sought.     (See  Fig.  355,  L.) 

Operation. — (i)  Incise  skin,  and  fascia — clamp  vessels — retract  lips  of 
wound.  (2)  Incise  external  ()l>]i(|ue,  which  will  be  aponeurotic  above  and 
muscular  below — the  incision  crossing  its  fibers  about  at  a  right  angle.  (3) 
Sej)arate  the  fibers  of  the  internal  ()l)lique  in  their  cleavage  line — which  may 
be  done  external  to  tlie  outer  border  of  the  rectal  sheath.  (4)  Incise  the 
transvcnsalis  parallel  with  tlic  costo-chondral  Iwrder,  which  will  be  perpen- 
dicular to  their  fi})ers.  (5)  Incise  tlie  transversalis  fascia,  subserous  areolar 
tissue,  and  peritoneum  in  the  same  line  witli  tlie  preceding  incision — and  thus 
enter  tlie  ])eritoneal  cavity.  (6)  Having  completed  the  object  of  the  opera- 
tion— suture  the  structures  in  the  following  layers,  with  buried  catgut ; — peri- 
toneum, subserous  areolar  tissue,  transversalis  fascia; — transversalis  and  in- 
ternal oblique  muscles; — external  oblique  ; — and  fascia  and  skin  with  silk 
or  silkworm-gut. 

Comment. — This  incision  corresj)onds  with  the  cleavage  line  of  the  skin — 
and  especially  corresponds  wilii  the  course  of  the  seventh  and  eighth  inter- 
costal nerves,  which  run  u]nvar(l  and  are  thereby  uninjured.  The  incision 
can  be  prolonged  u])  to  the  rectus  muscle  followed  by  a  transverse  incision 
of  its  anterior  sheath,  with  inward  retraction  of  the  intact  muscle — and  a 
similar  transverse  division  of  its  y)ostcrior  sheath— the  sheath  being  sutured 
at  the  end  of  the  operation.  For  the  application  of  this  incision,  see  operations 
upon  the  stomach. 

LATERAL  ABDOMINAL  SECTION 

r.V  \ISt-HF.R-S    I.rMBO-lLIAC    INCISION. 

Description.— Con<i>ts  in  the  separation  of  the  muscular  and  tendinous 
fibers  of  the  abdominal  muscles  of  the  lumbo-iliac  region,  just  above  the 
center  of  the  iliac  crest,  in  their  cleavage  lines,  without  transverse  division 
of  nuiscle-fibcrs,  or  harm  to  al)domiiial  nerves — and  exix)sing  the  operation- 
site  bv  retraction  of  the  separated  muscles.     Applicable  to  exposure  of  struc- 
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•ures  in  the  above  region,  and  especially  for  suppurating  cases  of  appendi- 
[citis — being  advantageous  because  of  the  ability  to  extend  the  opening  from 
ilhcr  end  of  the  original  incision. 

Preparation. — As  in  McBurney's  o|3eralinn. 

Position  -  l*aiient  partly  lurned  toward  opposite  side,  with  pad  placed 
beneath  invulved  side,  to  render  site  of  operation  prominent.  Surgeon  on 
«ide  of  operation.     Assistant  opposite  to  surgeon. 

\      Landmarks. — Crest  of   ilium;   anterior  superior  iliac  spine;    Poupart's 
ligament. 

Incision. —Runs  2.5  cm.  (i  inch)  above  and  parallel  with  the  crest  of 
the  ilium,  beginninj^  al  the  outer  border  of  the  external  oblique  (which  corre- 
sponds with  about  the  center uf  the  iliac  crest)  and  ending  op(K)site  the  anterior 
superior  iliac  spine — or  muy  extend  forward  parallel  with  the  outer  [xirl  of 
Poupjrt's  ligament.     (See  P'ig.  355,  M.) 

Operation.— (I)  Incise  skin  iind  fascia  in  the  above  line — clamp  vessels— 
rctraci  lips  of  wound,  exposing  the  external  obhque.  (2)  The  fibers  of  the 
external  oblique  are  now  separated  in  their  cleavage  line.  As  the  fibers  of 
the  muscular  jKjrtion  run  somewhat  more  vertically  here  than  the  Vme  o[ 
ihe  skin  incision,  a  good,  free  length  of  separation  is  necessary,  with  tirm 
retraction  inward  and  upward,  and  outward  and  downward,  res]>ccti\ely,  in 
onler  to  exjHJse  the  iniernal  obli([ue,  (J)  The  fibers  of  the  internal  oblifjue, 
■which  run  upward  and  inward,  are  similarly  separated  i[i  their  cleavage 
line,  and  retracted  upward  and  backward,  and  downward  and  fonvard — care- 
r  fully  guarding  all  im|)ortant  nerve  structures  between  the  inlernai  obIi(|ue 
[  and  Iransversalist  which  latter  muscle  is  now  exiM)se<l.  (4)  The  filjers  of  the 
1  Iransversalis,  running  transversely  inward,  [yraclically  in  the  same  line  with 
i  the  internal  oblique,  are  now  separated  in  like  manner  in  their  cleavage  line, 
[  and  retracted  upward  and  downward,  exposing  the  iransversalis  fascia.  (5) 
The  transversal i^  fascia,  subserous  areolar  tissue,  and  peritoneum  are  divided 
vertically — and  the  peritoneal  cavity  entered.  (6)  Upon  completion  of  the 
operation,  the  structures  are  sutured  as  in  McBurncy's  operation  (page  639). 

Comment.— More  room  may  be  gotten  anteriorly,  by  continuing  the 
separation  of  the  aponeurotic  fibers  of  the  external  oblique  parallel  with 
Poupart's  ligament,  in  the  line  of  the  original  incision, — and  posteriorly  and 
sui>eriorly,  by  continuing  the  separation  of  the  muscular  fibers  and  lumbar 
aponeurosis.  A  branch  of  the  deep  circumllex  ibac  artery,  between  trans- 
versalis  and  internal  oblique,  is  clamped  and  divided 

Xoie. — Other  incisions  are  given  under  the  different  abdomino-pelvic 
Visceri. 


* 


n.  THE  PERITONEUM. 
SURGICAL  ANATOMY. 
Course  of  the  Peritoneum  Forming  the  Greater  Sac- 


In  Longitudinal 
Section. — Passing  down  from  the  umbilicus,  the  peritoneum  lines  the  anterior 
abdominal  wall — covers  the  urachus  and  obliterated  h\'pogastric  arteries — 
passes  onto  the  bladder,  from  its  upper  asjject  to  the  trigone— is  rejected 
onto  the  anterior  and  upper  part  of  the  lateral  aspects  of  the  rectum,  in  the 
male,  forming  the  recto  vesical  pouch.  In  the  female,  the  reflection  is  from 
the  bladder  onto  the  uterus  (utero  vesical  fold) — extending  thence  over  the 
UpiKrr  portion  of  the  iMistcrinr  vaginal  wall — and  thence  to  the  rectum  (recto- 
Vaginal  pouch).  From  the  rectum,  the  sigmoid  llexure  of  the  colon  is  entirely 
covered  (sigmoid  mesocolon) — the  ascending  and  descending  colons  being 
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covered,  generally,  only  anteriorly  and  laterally — and  passing  from  the  spine 
downward,  the  peritoneum  covers  the  small  intestines,  forming  the  lower 
leaf  of  the  mesentery — and  thence  back  again,  completing  the  investment 
of  the  small  bowel,  forming  the  upper  leaf  of  the  mesentery — and  passes 
backward  over  the  transverse  portion  of  the  duodenum  to  the  pancreas — 
thence  forward  to  form  the  inferior  layer  of  the  transverse  mesocolon — covers 
the  inferior  and  part  of  the  anterior  aspect  of  the  transverse  colon — thence 
runs  downward  to  form  the  posterior  layer  of  the  great  omentum — returning 
to  form  the  anterior  layer  of  the  great  omentum — thence  to  the  stomach, 
covering  its  antero-superior  as})ect — ihence  to  the  under  surface  of  the  liver, 
forming  the  anterior  layer  of  the  lesser  or  gastro-hepatic  omentum — thence 
covers  the  inferior  surface  of  the  Uver,  from  the  transverse  fissure  to  its  anterior 
border — whence  it  is  reflected  over  the  anterior  border  to  cover  the  superior 
surface  of  the  liver  to  the  posterior  jjcritoncal  limit — thence  it  passes  to  the 
inferior  concave  surface  of  the  diaphragm  (su])crior  layer  of  the  coronary 
ligament) — thence  over  the  anterior  portion  of  the  concavity  of  the  diaphragm 
to  the  anterior  abdominal  wall  —whence  it  passes  down  the  anterior  abdominal 
parietes  to  the  umbilicus,  to  the  place  of  beginning. 

Course  of  the  Peritoneum  Forming  the  Lesser  Sac — In  Longitudinal 
Section. — Beginning  at  the  j)ostcrior  aspect  of  the  stomach,  which  it  covers, 
the  peritoneum  of  the  lesser  sac  passes  upward  to  the  inferior  surface  of  the 
liver,  behind  the  transverse  fissure,  forming  the  posterior  layer  of  the  lesser 
or  gastro-hepatic  omentum — and  having  covered  the  postero-inferior  aspect  of 
the  liver,  it  passes  on  to  the  under  surface  of  llic  diaphragm  (inferior  layer 
of  the  coronary  ligament)— thence  passes  downward  over  the  posterior  portion 
of  the  concavity  of  the  diaphragm  to  the  spine,  covering  the  great  vessels — 
thence  to  the  pancreas— tlicnce  forward,  forming  the  upper  layer  of  the 
transverse  mesocolon — covers  the  sui)ero  anterior  aspect  of  the  transverse 
colon — descends,  forming  the  innermost  layer  of  the  great  omentum — then 
ascends  to  the  greater  curvature  of  the  stomach — and  covers  its  posterior  wall, 
to  the  i)lace  of  beginning.  The  lesser  sac  is  in  relation  with  the  inner  aspect 
of  the  .«i])lcen,  forming  the  inner  layer  of  the  gastro-splenic  omentum — and 
also  in  relation  with  the  su}Jcrior  j)ortion  of  the  left  kidney. 

Layers  and  Folds  of  Peritoneum.— (i)  Parietal  Layer— connected  by 
su])pcritoneal  areolar  tissue  with  the  walls  of  the  abdomino-pelvic  cavity. 
(2)  Visceral  Layer — covers  some  part,  or  the  entire  surface,  of  all  the  viscera 
of  the  al)domino-pelvic  cavity.  (3)  Mesenteries — folds  of  peritoneum  con- 
necting [)arts  of  the  intestinal  tract  with  the  posterior  abdomino-pelvic  wall. 
See  page  O54.  (4)  Omenta — folds  of  peritoneum  connecting  the  stomach 
with  other  viscera.  Sec  page  652.  (5)  Ligaments — reflections  of  peritoneum 
from  parts  of  the  abdomino-pelvic  walls  and  diaphragm  to  the  various 
abdomino-j)elvic  \iscera  other  than  the  intestines — for  example,  those  of  the 
liver,  spleen,  uterus,  etc.  For  these  ligaments,  see  the  various  viscera  of  the 
abdoniino-j)elvic  region. 

Foramen  of  Winslow. — Communication  l)ctween  the  greater  and  lesser 
peritoneal  sacs — revealed  by  lifting  the  liver  upward  and  to  the  right,  and 
depressing  tlic  first  i)arl  of  the  duodenum  and  intestines  downward  and  to 
the  left.  Bounded:— Superiorly;  by  caudate  lobule  of  liver; — Inferiorly;  by 
first  part  of  duodenum  and  first  i)art  of  hepatic  artery; — Anteriorly;  by  liga- 
mentum  hepato  duodenalc  (right  free  edge  of  lesser  omentum),  with  its  con- 
tained ductus  communis  choledochus.  vena  portie,  and  hepatic  artery,  in  order 
from  right  to  left — the  vena  porta'  lying  somewhat  posterior  to  arterj'and  duct. 

Viscera  Almost  Entirely  Covered  by  Peritoneum.— Liver;  stomach; 
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spleen;  first  portion  of  duodenum;  jejunum;  ileum;  transverse  colon;  caecum; 
sigmoid  ikxyre  of  colon;  upjjer  half  of  rectum;  uterus;  ovaries. 

Viscera  Partly  Covered  by  Peritoneum.'— Descending  and  transverse 
parts  of  duodenum;  ascending  and  descendini^  colons;  mid  portion  of  rec- 
tum; upper  part  of  vni^in^;  posterior  wall  of  bladrler 

Viscera  in  Contact  with  Peritoneum  without  Being  Especially  Cov- 
ered by  It,     Kidneys:  suprarenal  capsules;  pancreas. 

Viscera  Uncovered  by  Peritoneum. — Lower  end  of  rectum;  neck,  base 
and  anterior  aspect  of  bladder;  anterior  and  inferior  portion  of  posterior 
wall  of  vagina. 


GENERAL  SURGICAL  CONSIDERATIONS  IN  OPERATIONS  UPON  THE 

PERITONEUM. 

Where  the  peritoneum  is  attacked  suriiically  it  is  generally  dealt  with 
incidentally,  as  a  part  of  some  sf>ecial  operation.  The  technic,  therefore, 
of  dealing  with  the  peritoneum  is  described  in  those  si>ecial  operalian.s.  In 
some  cases,  however,  the  peritoneum  is  the  structure  primarily  dealt  with — 
anil  will  be  so  considered  in  the  present  section. 

The  surface  form  and  landmarks  of  the  peril^tneum,  as  well  as  the  instru- 
ments used,  are  sufficiently  given  under  the  operations  upon  the  viscera  of 
the  alxlomino-pelvic  cavity. 


■    OP] 


OPERATIONS  FOR   THE  SEPARATION,   DIVISION,   OR   LIGATION   OF 

PERITONEAL  ADHESIONS. 

Description. — Adhesions,  resulting  from  the  union  of  the  serous  surfaces 
of  the  peritoneum,  may  occur  in  the  form  t>f  ihin.  thick,  narrow  or  broad 
sheets  or  membranes; — in  the  form  of  fragile,  dense,  short  or  Kmg  bands;— 
or  as  limite<l  or  extensive  surfaces  loosely  or  intimately  unite<l.  Adhesions 
may  be  va.sailar  or  comparatively  non-vascular.  Adhesions  may  be  en- 
countered in  any  operation  involving  any  serous  cavity — therefore,  the  sjnecial 
features,  anatomical  relations,  and  all  ste[»s  jjreliminary  to  the  discoverv  of 
the  adhesions,  will  de|>end  upon  the  operation  in  question. 

Two  general  methods  of  dealing  with  adhesions  are  available;  (i)  B\ 
blunt  dis.section,  with  or  without  ligature, --more  applicable  in  non  vascular. 
lt»ose  and  limited  adhesions;  —(2)  By  division  between  ligatures,  — more  appli- 
cable to  \ascular,  firmer  and  more  extensive  adhesions. 

Separation  of  Adhesions  by  Blunt  Dissection,  with  or  without  Liga- 
tion.—The  underlying  principle  in  this  methtwl  of  dealing  with  adhesions 
is  to  find  the  plane  of  cleavage  in  the  abnormal  union  and  follow  it  up,  sepa- 

ing  the  adherent  surfaces  as  carefully  as  possible.  This  separation  is  best 
mplished  by  means  of  a  blunt  dissector,  the  handle  of  a  knife,  the  closed 
ends  of  a  pair  of  blunt  scissors,  or  the  tip  of  ihe  fmger.  If  the  last  be  used, 
a  better  hohl  may  be  gotten  upon  the  parts  by  stretching  a  single  thickness 
of  gauze  over  the  finger  tip.  The  adhesions  are  gently  torn  a[>art,  always 
endeavoring  to  adhere  strictly  to  the  cleavage  line,  es])eciaHy  where  important 
structures  are  involved,  as  in  the  serous  coverings  of  viscera.  If  the  adhesions 
be  limited  and  but  little  vascular,  ligation  is  generally  unnecessary.  If  they 
be  vai^cular,  and  especially  if  .somewhat  extensive  and  dense,  they  should  be 
Ugated  in  two  places  from  i.^  to  2.5  cm.  (^  to  i  inch)  apart,  according  to 
draimstances.  and  then  divided  between  the  ligatures.     The  preferable  liga- 
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ture  is  plain  gut  for  small  adhesions — and  chromic  gut  for  larger  ones.     Ad- 
hesions are  often  first  divided  and  then  ligated.     (See  Fig.  362,  D.) 

Division  of  Adhesions  between  Ligatures. — The  adhesions  are  first 
carefully  isolated— and  then  treated  according  to  their  nature.  If  they  be  in 
the  form  of  bands,  double  ligatures  of  chromic  gut  are  thrown  around  them 


I'ii:.  .V'2.      C)P1  KAII.iNS  For  1  Ml.   SkPARAIION    OK    Pi:KITr)SHAL    ADHKSIONS   AND  THR    LIGATION 

fiK  Omi-mi  M  :  -A.  A.  I  )i\  idiiij;.  in  siciiDiis.  iliick  layers  of  iiitcsiiiio-ahiiominal  adhesions  belween 
duulilc  li,;;atiin>  ;  V..  Iini.^in.;  Uiin  layvisol  int.  r-iiiit-itiiial  .ulliesioiis :  C.  Li^^^alin^  isolated  bands  of 
iniistinr)  ah<l'iiiiiri;il  .liltu  s|..il^  ;  I).  S'|iaraii>iii  mi  iiuMiibiaiiDii-i  iiiter-iiiteslinal  aiihesious  by  blunt  dis- 
^>cv  tioii  ;  i:.  I".  1- .  I  \  im;  utT.  in  m-.  ti'>ns.  a.ilKTini  ninuimini,  pu-paratory  to  excision  of  distal  portion 
■  -II.  by  tn<.an-.  i.i  in.lu  ciiial  !i;<;imn-  t  .iiiiol  bv  ain.uri:^in-iK't:tili — F.  F.  by  means  of  continuous  liga- 
Hir>' apfili>-<i  to  the  p'i>,tt-ri<)i  and  <lra\Mi  tlin)ii>;h  the  anlcri>)r  aspect  of  the  omentum  in  sections,  by 
1 .11.  Ii-:mi.  cp-. 


and  lied,  and  the  l;ands  are  then  divided  l)ct\veen  them.  If  the  adhesions 
l)c  in  the  form  of  Inroad  surface-^,  they  are  ligated  in  sections  and  divided 
upon  the  di.-tal  >ide  of  the  lii^atures — or  l)et\veen  two  ligatures,  if  indicated. 
(See  Vi'^.  ;,62,  \.) 

Visceral  Adhesions  to  the  Abdomino-pelvic  Wall.— When  entering 
the  abdominal  lavity  where  adhe^ion<  may  be  suspected,  or  where,  in  the 
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ncighborho«i|  of  known  adhesions,  it  i.s  untertain  as  to  whether  the  peritoneal 
cavity  have  been  entered,  the  underlying  tissues  should  he  picked  up  and 
rolled  between  the  hngers,  to  ciuible  a  juilgmeni  to  be  formed  by  the  sensation 
imparted.  If  the  peritoneal  cavity  be  entered  in  the  immediate  vicinity  of 
an  adhesion,  this  should  be  at  once  recognizerl  by  swce|iJng  the  finger  around 
the  vicinity  of  the  opening — and  the  adhesion  separated  by  blunt  dissection. 
or  dividcf]  between  double  ligatures  if  necessary.  Where  the  opening  made 
comes  directly  down  upon  adhesions,  these  should  be  recognized  as  soon 
as  possible,  that  the  progress  toward  the  peritoneal  cavity  ma}'  be  known  — 
and  then  an  endeavor  l>e  made  to  reach  a  free  margin  of  the  adhesion,  from 
whiih  the  remaintler  of  the  separation,  or  division,  may  be  made  on  the 
general  [principles  mentioned.     (See  Fig.  362,  A.  C.) 

IntesttBal  Adhesions. — The  thin,  membranous  or  velamentous  adhesions 
may  gcncralh'  be  separated  by  blunt  dissection  with  the  lingers — by  putting 
the  parts  gently  upon  the  stretch  and  keeping  the  adhesion  in  a  broad,  thin 
layer,  rather  than  in  a  Ihick,  twisted  cord.  Dense,  organized  adhesions 
re<4uire  carefu!  dissection — that  no  part  of  either  wall  may  be  dangrrou>ly 
thinned.     (See  Fig.  362,  B,  D.) 

Inter-visceral  Adhesions.— Or  adhesions  between  growths  and  viscera — 
should  be  dealt  with  by  putting  the  adhesittn  upon  m<T*lerale  stretch — by 
traction  u[K>n  one  or  both  viscera,  until  ihe  bond  of  adhesion  is  demonstrated — 
then  first  ligate  or  clamp  <»n  each  >idc,  sidely  to  the  outer  side  of  the  viscus, 
and  divide  the  adhesion  between  the  ligatures  or  clamps. 

Omental  Adhesions. — Adherent  omentum  may  often  l>e  stripped  of! 
with  the  hngcrs.  If  too  dense,  or  too  firmly  united  for  tliis,  it  should  l>e 
ligate<l  with  a  single  ligature,  or  in  .section.s,  and  divided.  Large  portions 
of  the  omentum — and  even  the  entire  amentum— may  be  amj*utated.  The 
omentum  may  require  only  a  proximal,  or  may  require  double  ligaturing. 
(See  Fig.  ^(^2,  E,  F,  F.) 

Comment.— (I)  While  the  separation  in  the  plane  of  the  abnormal  adhe- 
sion should  always  l>e  the  course  attempted,  where  this  is  imiMjssible  it  often 
happens  that  areas,  dejjendent  upon  their  nature,  have  to  |je  ligated,  or 
clam[)cd,  and  cut,  with  the  siicrifice  of  some  jxirlion  of  the  least  important 
structure.  (2)  Where  the  separation  of  an  adhesion  between  viscera  antl 
ncighl>oring  structures  (visceral  or  otherwise)  is  jmjx>ssible,  and  where  the 
step  is  |>ermis.sible,  one  or  more  layers,  or  even  the  entire  thicknes.s,  of  the 
less  important  structure  is  left  attached  to  the  more  important  one — after 
ligating  and  blunt  dissection,  or  incision,  of  the  adhesion — thus  leaving  a 
limited  area  of  adherent  tissue  attached  to  an  organ,  rather  than  risk  injuring 
the  organ  by  further  attempt  at  removal.  In  such  cases  the  jxirtion  left  is 
reduced  to  its  smallest  and  thinnest  size.  (3)  It  is  always  desirable  to  preserAC 
the  serous  covering  of  a  viscus  (to  aid  nutrition  and  avoid  adhesions  and 
sloughing) — and  sometimes  surfaces  left  raw  by  separating  adhesions  may  be 
covered,  and  hemorrhage  also  controlled,  by  suturing  adjacent  serous  surfaces 
over  them — or  by  attaching  omental  grafts.     (See  page  654.) 

Xotf. — For  further  consideration  of  this  subject,  see  Complications  of 
Median  Abdominal  Section,  page  6^0. 


PARACENTESIS  ABDOMINIS. 

Description. — Puncture  of  the  i)eritoncal  cavity  for  diagnostic  purposes, 
or  for  evacuation  of  tluid. 


6S2  OPERATIONS  UPON  THE  ABDOMINO-PELVIC  REGION. 

Preparation. — Shave  abdominal  wall.  Empty  bladder  and  bowels. 
Area  of  dulness  verified  by  percussion  immediately  before  paracentesis. 
Cocainization  of  the  area  of  puncture. 

Position. — Patient,  where  possible,  sits  upright  in  chair — where  impossi- 
ble, lies  upon  edge  of  bed.  A  many-tailed,  sterilized  bandage,  or  ordinary 
towel,  with  a  central  opening  corresponding  to  the  site  of  paracentesis,  is 
placed  around  the  patient,  and  tightened  posteriorly  by  an  assistant  as  the 
abdominal  enlargement  decreases  with  the  evacuation  of  fluid.  Surgeon  sits 
immediately  in  front  of  patient. 

Landmarks. — Linea  alba;  umbilicus;  limit  of  upj>er  aspect  of  bladder 
(see  that  structure,  page  877). 

Special  Instruments. — For  exi)l()ratory  punctures,  aspirator}'  syringes 
with  needles  of  small  caliber.  For  evacuation  of  considerable  quantity  of 
fluid,  a  straight  cannula  and  trocar  of  fairly  large  size  is  used.  Aspirators 
of  the  Dieulafoy  and  Potain  type  may  be  em])ioycd.  Where  the  skin  is  to 
be  preliminarily  incised,  a  knife  is  necessary — and  a  needle  and  thread, 
where  the  incision,  or  trocar-wound,  is  to  be  closed  by  suture. 

Site  of  Paracentesis,  (ienerally  in  the  linea  alba,  midway  between 
umbilicus  and  symphysis  pubis.  Sometimes  the  puncture  is  made  in  the 
lower  half  of  either  semilunar  line. 

Operation. — (i)  Having  so  placed  the  broad  bandage  that  the  opening  is 
opposite  the  site  of  paracentesis,  and  having  grasj)ed  the  exploratory  or  aspira- 
tory  needle,  or  trocar,  in  such  a  way  as  to  predetermine,  by  means  of  the  right 
index,  the  dejjth  to  whii  h  it  is  to  enter,  which  will  be  decided  by  the  estimated 
thickness  of  the  alxiominal  wall,  the  instrument  is  quickly  but  guardedly 
thrust  through  the  abdominal  wall  into  the  free  peritoneal  cavity,  in  a  single 
movement.  In  the  case  of  the  ex])loratory  syringe,  sufficient  fluid  is  with- 
drawn for  examination— the  needle  withdrawn,  and  the  wound  closed  with 
collodion  and  cotton.  (2)  In  the  case  of  the  evacuation  of  large  amounts 
of  tluids  by  means  of  cannula  and  trocar  (or  aspirator)  the  trocar  is  with- 
drawn and  the  cannula  left  in  situ — the  fluid  is  then  allowed  to  flow,  the 
})andage  being  tightened  [)ari  passu.  At  the  end  of  the  operation,  the  can- 
nula is  withdrawn — and,  if  it  ha\e  been  of  large  size,  an  interrupted  gut 
suture  is  made  to  close  the  o]>ening  by  being  j)assed  on  a  curved  needle, 
from  side  to  side,  through  a  ])art  of  the  thickness  of  the  abdominal  wall. 
The  outer  asj)ect  of  the  opening  is  then  clt)sed  with  collfxiion  and  gauze,  or 
cotton. 

Comment.— (I)  Where  a  large  size  instrument  is  used,  it  is  l)est  to  make 
a  small  preliminary  incision  through  the  lough  skin.  (2)  A  cannula  should 
preferal/ly  be  used  tlie  end  of  which  is  not  j)ointed  or  sharp.  (3)  If  the 
cannula  lie  ob>-tru(  ted  during  the  flow,  it  may  generally  be  freed  by  the 
passage  of  a  sterile  i)rol)e  down  its  length.  (4)  -As  the  fluid  escapes,  the 
inner  end  of  the  cannula  (especially  if  dull)  may  })e  shifted  so  as  to  furnish 
the  best  eva(  nation.  (5)  The  fluid  should  be  made  to  escape  slowly — and 
may  be  retarded  by  a  compress  over  the  outer  end  of  the  cannula — to  avoid 
synco])e. 

III.  THE  OMENTUM. 
SURGICAL  ANATOMY. 

Description.  —The  omenta  are  fold'^  of  peritoneum  connecting  the  stom- 
al h  with  otlier  vinera.     Tliey  consist  of  the  great  or  gastro-colic,  small  or 
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Great  or  Gastro-colic  Omentum.— Pas5e.s  dowufnim  the  ^eater  curva- 
ture of  the  stomach  as  an  apron  in  front  of  the  small  intcsline.  thence  upward 
to  be  fused  with  the  transverse  colon,  being  connected  with  the  gastro-splenic 
omentum  on  the  left,  and  with  the  hepatic  Hexure  of  the  colon  and  descend- 
ing colon  on  the  ri^ht;— consisting  of  four  layers,  two  descending  and  two 
ascending;  the  two  middle  layers  belonging  lo  the  lesser  sac  and  the  two 
su{>erficial  layers  to  the  greater  sac; — its  vessels  coming  chiert)-  from  the 
gastro-epiploiia  sinistra  of  the  s{>lenic  artery,  and  to  a  le^s  extent  from  tlie 
gastro  eiHploica  devira  of  the  gastro  duodenal  branch  of  the  hef^alic  arterv. 

Small  or  Gastro-bepatic  Omentum. ^Extends  from  transverse  fissure 
of  liver  lo  lesser  curvature  of  stomach,  being  continuous  on  the  right  with 
the  first  part  of  the  (Juo<icnum  (there  forming  the  ligamentum  hepalo-duo 
denalc),  and.  on  the  left,  with  the  gastro-.splenic  omentum; — formed  of  two 
layers,  one  from  the  lesser  and  one  from  the  greater  sac; — and  having  the 
fc»Uow  ing  relation  of  vessels  between  the  hiyers  of  the  hej>ato-duodenal  |>ortion 
of  the  gastro-hepatic  omentum:  ductus  communis  cholcdochus.  on  the  right 
hepatic  artery,  on  the  left:  vena  porta:',  between  the  two  and  somewhat  po>- 
terior  to  them. 

Gastro-splenic  Omentum. — Extends  from  the  fundus  of  the  stomach 
to  the  gastric  surface  of  the  spleen;— and  transmits  the  vasa  brevia  of  the 
splenic  artery  lo  ihe  stomach. 

GENERAL  SURGICAL  CONSIDERATIONS  IN  OPERATIONS  UPON  THE 

OMENTUM. 

The  remarks  made  under  this  head  in  connection  with  the  Peritoneum 
are  applicable  to  this  section.    See  page  649. 


LIGATION  OF  THE  OMENTUM. 

Description. — In  the  course  of  intra-abdominal  operations,  it  is  oflen 
necessar)'  lo  ligale  portions  of  the  omentum,  either  for  the  purpose  of  freeing 
adhesions,  or  as  a  preliminary  step  to  the  removal  of  a  |>arl,  or  even  the 
whole,  of  the  great  omentum. 

Ligation  of  Omental  Adhesions.- The  general  principle  of  dealing 
with  adhesions  by  separation  by  blunt  dissection,  or  by  ligature  and  division, 
described  under  the  oi>erations  for  peritoneal  adhesions  (see  page  649), 
applies  equally  to  those  of  the  omentum.  Where  the  separation  can  be 
accomplished  by  blunt  dissection,  this  should  be  done.  Where  division  by 
knife  or  scissors  is  necessary,  this  should  generally  be  preceded  by  ligation 
with  chromic  gut.  The  ligature  may  be  conveniently  passed  by  means  of 
an  aneurism -needle— either  around  a  single  band  of  adhesion,  or  in  sections 
through  broader  extents  of  adhesion.  The  omentum  is  then  divided  disially 
to  the  ligature — <ir,  where  indicaterl.  as  is  generally  the  case  in  dense  adhe- 
sions, Inrtwecn  double  iigatiiros.     fSoe  Fig.  -{f)2,  Iv.  I".  V.) 

Ligation  of  the  Omentum  Preparatory  to  Removal  of  Larger  Por- 
tions.—The  omentum  may  be  so  irregularly  and  completely  bound  down 
as  to  recjuire  ligature  and  division  in  piecemeal,  as  in  tying  off  adhesions, 
as  just  described.  Where,  however,  it  is  largely  or  entirely  free,  a  tier  of 
ligatures  may  be  quickly  run  across  the  free  portion  just  above  the  line  of 
subsequent  di\ision.  This  tier  may  be  applied  in  sections  by  means  of  an 
aneurism  needle.  (See  Fig,  jba,  K.)  Or  it  may  be  more  quickly  placed  by 
holding  the  ligature  in  contact  with  the  back  or  opposite  side  of  the  omen 
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turn,  and  then,  at  proper  intervals,  piercing  the  omentum  from  the  front  with 
a  pair  of  catch-forceps,  or  a  Cleveland  ligature-carrier,  grasping  the  ligature 
and  drawing  it  through — it  is  then  cut  at  each  opening  through  which  drawn, 
interlocked  with  its  neighbor  by  a  half-turn,  and  tied — as  shown  in  Fig. 
362,  F,  F. 

OMENTAL  GRAFTING. 

Description. — Consists  in  the  using  of  isolated  pieces  of  omentum  to 
repair  peritoneal  defects.  These  pieces  of  omentum  are  excised  from  the 
great  omentum  and  sutured  to  wounded  or  denuded  surfaces,  or  suture- 
lines,  of  the  abdomino-pclvic  viscera  normally  covered  by  peritoneum.  They 
are  especially  used  to  reinforce  suspicious  intestinal  sites — but  may  be  apph'ed 
to  any  of  the  serous  surfaces  of  other  viscera.  They  become  adherent  within 
a  few  hours  —and  thus  strengthen  weakened  sites. 

Operation. — The  api)lication  of  omental  grafts  is  called  for  during  the 
course  of  intra-abdominal  o})erations — and  the  technic  of  the  operation  is 
simple.     \  small  piece  of  the  great  omentum,  preferably   its    free   aspect. 


F'K- 3<>.>-0^"--'^TAi.  CfRAKiiNt. :— Graft  of  omciiium  reinfuiviiin  circular  enterorrhaphy,  sutured  to 
iIk'  m«.-sL'[)ter y  ami  paiily  sulvirt-d  to  Iht-  intestine. 

calculated  in  shape  and  si/.c  to  cover  the  defect  by  a  good  margin,  is  cut 
away  with  scissors,  (listally  to  ])revi()usiy  placed  ligatures  of  gut — and  this 
graft  is  placed  in  contact  with  the  area  to  be  reinforced,  preceded  or  not 
by  slight  scarification  of  the  site  with  a  needle-point — and  is  held  in  contact 
by  means  of  a  few  loosely  ajjpHcd,  interrupted,  fine  gut-sutures.  If  the 
grafts  cannot  l)e  used  immediately  after  being  cut,  they  are  placed  in  warm 
normal  salt  solution  until  required,  when  they  are  partially  dried  between 
gauze.  The  grafts  used  to  reinforce  circular  enterorrhaphy  generally  average 
from  4  to  5  cm.  (i^  to  2  inches)  in  width,  and  should  be  long  enough  to 
complctel)  surround  the  site  in  question.     (See  Fig.  363.) 


IV.  THE  MESENTERY. 
SURGICAL  ANATOMY. 

Description. — The  mesenteries  are  peritoneal  folds  connecting  any  por- 
tion of  the  gastrointestinal  tract  to  the  posterior  abdomino-pelvic  wall. 
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Divisions. — Mesogastrium;  mesoduodenum;  mesentery  proper;  meser 
teriolum  (mesentery  of  the  vermiform  appendix) ;  ascending  mesocolon  (som< 
times  present);  transverse  mesocolon;  descending  mesocolon  (sometime 
present);  sigmoid  mesocolon;  mesorectum. 

Mesentery  (proper). — A  fan-shaped  fold  of  peritoneum  beginning  t 
the  spinal  column  and  following  and  covering  the  anterior  aspect  of  th 
superior  mesenteric  vessels  to  the  loo|)s  of  the  small  intestine,  envelopin 
all  the  coils  of  the  jejunum  and  ileum  (but  not  those  of  the  duodenum)- 
returning  thence  along  the  posterior  aspect  of  the  superior  mesenteric  vesse 
to  the  vertebral  column.  The  root  of  the  mesentery  extends  from  the  le 
lateral  aspect  of  the  body  of  the  second  lumbar  vertebra  downward — crossin 
obliquely  the  spinal  column,  aorta,  vena  cava  inferior,  and  third  portio 
of  the  duodenum,  ending  at  the  right  sacroiliac  synchondrosis,  or  in  th 
right  iliac  fossa.  It  contains,  between  its  right  upper  and  left  lower  layer 
the  mesenteric  arteries  and  veins,  lacteals,  lymphatics  and  nerves,  all  hel 
together  by  fatty  areolar  tissue.  The  right  u])per  layer  of  the  mesenter 
[jasses  from  the  root  of  the  mesentery  to  the  lower  layer  of  the  transvere 
mesocolon.  Laterally  the  layers  are  continuous  with  the  inner  lamelhe  ( 
the  right  and  left  colons.  Helow,  the  left  layer  is  continuous  with  the  per 
toneum  covering  the  lumbar  vertel)r.T,  and  passing  thence  over  the  pelv 
organs.  In  dimensions,  its  length  (convex  intestinal  border)  is  about  6.^ 
m.  (21  feet) — its  width  averages  20.5  to  2^,  cm.  (8  to  9  inches),  its  greate 
width  (opposite  the  central  and  lower  loops  of  the  intestine)  being  from  2 
to  25  cm.  (8  to  10  inches). 

GENERAL  SURGICAL  CONSIDERATIONS  IN  OPERATIONS  UPON  TH 

MESENTERY. 

The  mesentery  is  involved  surgically  chielly  in  the  operation  of  parti; 
entereclomy. 

PARTIAL  EXCISION  OF  THE  MESENTERY. 
See  under  Partial  Enterectomy,  page  672. 

SUTURING  OF  THE  MESENTERY. 

See  under  Partial  Knterectomy,  ])age  672. 

V.  THE  INTESTINES. 
SURGICAL  ANATOMY  OF  THE  SMALL  INTESTINES. 
Description. — Kxtend    from    jnlorus   of   stomach    to   ileo-ca?cal    valv 
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General  Form  of  Duodenum.— Usually  has  the  form  of  a  U,  with  which 

the  above  description  corresponds — but  is  sometimes  V-shaped. 

Course  and  Relations  of  First  or  Superior  Curved  Portion  (Superior 
Hepatic  Curve)  of  Duodenum. — Course ;  from  pylorus,  passes  upward  and 
backward  to  right,  ending  at  neck  of  gall-bladder.  Superiorly  and  ante- 
riorly; quadrate  lobe  of  h'ver;  neck  of  gall-bladder;  foramen  of  Winslow 
(duodenum  forming  its  lower  boundary);  hepatic  artery.  Inferiorly;  head 
and  neck  of  pancreas.  Posteriorly;  common  bile-duct;  venaportae;  gastro- 
duodenal  artery;  vena  cava  inferior;  first  lumbar  vertebra. 

Course  and  Relations  of  Second  or  Descending  (Vertical)  Portion 
of  Duodenum. — Course;  descends  from  neck  of  gall-bladder  down  right 
side  of  vertebral  column,  from  first  to  body  of  third  or  fourth  lumbar  vertebra 
— transverse  colon  crossing  its  middle  third.  Anteriorly;  right  lobe  of  liver 
(duodenal  impression);  right  end  of  transverse  colon;  transverse  mesocolon; 
small  intestine;  mesentery  (right  leaf).  Posteriorly;  right  kidney,  and 
suprarenal  capsule  (sometimes);  renal  vessels;  common  bile  and  pancreatic 
ducts;  inferior  vena  cava;  spermatic  vessels.  Internally  (to  left);  head  of 
pancreas;  common  bile  and  pancreatic  ducts;  pancreatico-duodenal  vessels; 
first  to  fourth  lumbar  vertebne  and  intervertebral  discs. 

Course  and  Relations  of  Third  or  Transverse  (Preaortic)  Portion  of 
Duodenum.- -Course ;  from  right  side  of  Ixxiy  of  third  or  fourth  lumbar 
vertebra,  crosses  vertebral  column  in  horizontal  or  slightly  ascending  manner, 
in  front  of  great  vessels  and  crura  of  diaphragm,  moulding  itself  over  these 
.'Structures.  Superiorly;  head  of  j)ancrcas;  superior  mesenteric  vessels;  in- 
ferior ])ancreatico-(luo(lenal  artery.  Anteriorly;  root  and  right  and  left 
layers  of  mesentery;  lower  layer  of  trans\erse  mesocolon;  superior  mesenteric 
ve.ssels;  small  intestines.  Posteriorly;  inferior  vena  cava;  aorta;  dia- 
phragmatic crura;  third  and  fourth  lumbar  vertebra. 

Course  and  Relations  of  Fourth  or  Ascending  Portion  of  Duodenum. 
— Course;  ascends  vertically  along  left  side  of  spine,  from  third  or  fourth 
lumbar  vertebra  to  side  of  second  or  first  lumbar  vertebra.  Anteriorly; 
transverse  colon;  transverse  mexicolon  (lower  layer);  small  intestine;  mesen- 
tery (left  layer);  antrum  pylori  (sometimes).  Posteriorly;  left  diaphrag- 
matic crus;  left  psoas;  left  renal  \e>scls;  .spermatic  vessels;  kidney  (intemo- 
inferior  j>ari).  Internally  (to  right);  head  and  neck  of  pancreas;  aorta; 
fourth  or  third  and  second  luml)ar  vertebrae. 

Course  and  Relations  of  Fifth  Part,  or  Duodeno-jejtmal  Angle: 
Position;  at  left  side  of  second  or  first  lumbar  vertebra.  Superiorly;  body 
of  pancreas.  Anteriorly;  mesentery  (left  layer).  Externally;  left  kidney 
(inner  bonier). 

Peritoneal  Covering  of  Duodenum. -First  part;  covered  by  perito- 
neum, except  [)art'^  of  posterior  surface  near  vena  cava  and  neck  of  gall- 
bladder. Second  part;  covered  in  front  only  (except  that  no  peritoneum 
covers  the  front  opposite  the  divergence  of  two  layers  of  transverse  mesocolon). 
Third  part;  covered  in  from  only  (except  that  there  is  no  peritoneum  in 
front  oj)posite  root  of  mesentery).  Fourth  part;  covered  entirely  in  front, 
and  partly  at  ^ides.  Fifth  part;  entirely  covered  by  peritoneum  where  it 
becomes  jejunum. 

Ligaments  of  Duodenum. — Ligamentum  Hepato-duodenale  (suspensor\* 
ligament  of  duodenum) —right  edge  of  lesser  omentum — from  hilus  of  liver 
to  fir>i  ])art  of  duodenum.  Ligamentum  Cystico-duodenale — from  neck  of 
gall  bladder  lo  first  ])art  of  duodenum.  Ligamentum  Duodeno-renale — 
from  summit  of  right  kidney  to  outer  aspect  of  tirst  part.     Ligamentum 
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)uodeno-mesocolica^frora  junction  of  left  layer  of  mesentery  with  lower 
A-cr  of  transverse  mesoeolon,  to  outer  aspect  of  fourth  part  of  duodenum. 

Other  Fixation-points  of  Duodenum.— Common  bile-duct  and  pan- 
"ealic  duct;  ca'liac  axis  and  suj^erior  mesenteric  arter}';  fibro-nervous  struc- 
ures;  muscle  of  Treitz  (passing  from  duodenojejunal  angle  upward  beneath 
>ancreas  to  left  crus  of  diapliragra). 

Fossse  in  Neighborhood  of  Ascending  Duodenum  and  Duodeno- 
ejunal  Angle, — Inferior  <luudenal  fossa;  superior  duodenal  fossa  (these 
wo  may  coexist);  duodeno-Jejunal  (niesocolic)  fossa  (non-coexistent  with 
hose    two). 

Position  of  Jejunum. — Extends  from  duo<leno  jejunal  angk'  Kj  lieginning 
ii  ileum.  Position  not  fixed — cuils  o{  jejunum  generally  tu  be  found  ujjon 
ft  side  of  abdominal  cavity,  in  left  lumbar,  left  inguinal,  and  left  half  of 
imbilical  regions.  The  upper  loops  are  apt  to  be  more  transverse  than  the 
pwer. 

Characteristics  of  Middle  Portion  of  Jejunum  (as  Compared  with 
Middle  Portion  of  Ileum). — Diameter  about  4  cm.  (i^  inch|.  Walls 
icker,  more  vascular,  and  mucous  membrane  more  complex.  Weight  of 
vcn  length  greater.  No  valvuLe  conniventes  (or  poorly  marked).  Its 
■sit  ion. 
Mesentery  of  Jejunum  and  Ileum  (Attachment  of  Jejunum  and  Ileum) 
(1)  Passes  obliquely  from  left  side  of  body  of  second  lumbar  vertebra 
lownward  and  to  right,  crossing  spinal  column,  aorta,  inferior  vena  cava, 
,nd  third  part  of  duodenum,  to  right  sacroiliac  synchondrosis  (or  to  right  iliac 
i).  (2)  Middle  and  inferior  loops  of  small  intestine  have  longest  mesen- 
and  are,  therefore,  generally  found  in  pelvis.  Duodenum  has  no 
lesentery.  Lower  part  of  Ileum  has  shortest  mesentery  (opposite  right 
s  muscle),  (j)  Mesentery  extends  from  distal  end  of  dumlenum  to 
oaecal  Junction.  Its  upper  (right)  layer  is  continuous  with  inferior  layer 
if  transverse  mesocolon  and  with  peritoneum  of  ascending  colon.  Its  lower 
left)  layer  joins  peritoneum  enclosing  descending  colon  and  forming  sigmoid 
mesentery.  (4)  .Average  length  of  mesentery  (from  spine  to  intestines) 
from  20  to  25  cm.  (8  to  10  inches). 

Position  of  Ileum. — Extends  from  lower  end  of  jejunum  to  ileo-ca'cal 

Ive.     Position  not  fixed— coils  of  ileum  generally  lo  be  found  on  right  side 

abdomen  and  pelvis,  in  right  lumbar,  right  inguinal  and  in  right  half  of 

imbiUcal  and  hypogastric  regions.     The  lower  loops  are  apt   to  be  more 

■ertical  than  the  u{»{>er. 

Characteristics  of  Middle  Portion  of  Ileum   (as  compared  with 
Middle  Portion  of  Jejunum).  -Diameter  about  3  rm.  (i|  inch).     Walls 
jihinner.  less  vascular,  and  mucous  membrane  simpler.     Weight  of  given 
tngth  less.     Vaivula*  conniventes.     Its  posirion. 

Meckel's  Diverticulum  of  Ileum  (remains  of  vitelline  duct). —Blind 
ivcrticulum  of  ileum  and  directly  continuous  with  Its  lumen.  Length,  from 
to  7.5  cm.  (2  to  3  inches]  -extremes,  from  i  to  18  cm.  ( j  to  7  inches). 
iscs  about  109  cm,  (43  inches)— extremes,  from  30.5  to  305  cm.  (1  to  10 
t) — above  ileo-ca'cal  junction,  (iencrally  lies  free  in  al>dominal  cavity 
instead  of  passing  to  umbilicus,  as  in  fetus).  But  distal  end  may  be  con 
ttcd  with  umbilicus,  or  other  site,  by  strong  band  (remains  of  enlarged 
inphalo  mesenteric  \essels).     Its  presence  occurs  in  about  50  per  cent. 

Arteries  of  Smalt  Intestines.— (i)  Diuwlenum;  pyloric  of  hepatic;  supe- 
lt>r   pancreatico  duoilenal   branch   of   gastro  duo<lenal   branch   of   hepatic; 
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inferior  pancreaticoduodenal  of  superior  mesenteric.  (3)  Jejunum  and 
Ileum ;  superior  mesenteric. 

Veins  of  Small  Intestines. — Correspond  with  arteries  —  a  single  vein 
accompanying  each  artery. 

Lymphatics  of  Small  Intestines. — End  in  mesenteric  lacteals. 

Nerves  of  Small  Intestines. — From  superior  mesenteric  plexus,  fonncd 
by  nerves  from  cccliac  plexus,  semilunar  ganglion,  and  right  vagus. 


SURFACE  FORM  AND  LANDMARKS  OF  THE  SMALL  INlhSllNiiS. 

Upper  limit  of  attachment  of  mesenter\'  (duodeno- jejunal  angle)  generally 
lies  from  8  to  lo  cm.  (3  to  4  inches)  above  the  umbilicus,  slightly  to  left  of 
median  line.  Lower  limit  is  about  10  cm.  (4  inches)  from  middle  of  right 
Poupart's  ligament,  on  a  line  directed  upward  and  inward  in  the  course 
of  psoas  muscle. 

SURGICAL  ANATOMY  OF  THE  LARGE  INTESTINES. 

Description. — Extend  from  lower  end  of  ileum  to  anus.  About  1.5  to 
1.8  meters  (5  to  6  feet)  long. 

Divisions. — Caecum;  Ascending  Colon;  Hepatic  Flexure;  Transverse 
Colon;  Splenic  Flexure;  Descending  Colon;  Sigmoid  Flexure  (Sigmoid  Colon); 
Rectum. 

General  Characteristics  of  Large  Intestines  (as  compared  with  small 
intestines). — Greater  size;  greater  fixity  of  position;  sacculations;  longitu- 
dinal bands;  appendices  epiploicae.  (Last  three  characteristics  not  present 
in  rectum). 

Caecum. — (About  7.5  cm.,  or  3  inches,  broad,  and  6.3  cm.,  or  2^  inches, 
long.)  Position;  lies  in  right  iliac  fossa,  above  outer  half  of  Poupart's 
ligament,  generally  resting  upon  psoas  muscle — sometimes  upon  iliacusonly— 
sometimes  bulk  of  caecum  rests  on  iliacus  and  apex  on  psoas— sometime^ 
free  of  both,  being  entirely  in  pelvic  cavity,  or  even  projecting  beyond  median 
line.  Its  apex,  or  lower  point,  lies  slightly  to  inner  side  of  middle  of  PoupartV 
ligament,  just  behind  anterior  abdominal  wall  and  opposite  inner  portion 
of  j)soas.  The  caecum  is  entirely  covered  by  peritoneum  and  lies  free  in 
abdominal  cavity.  There  is  no  mesocarcum.  Several  forms  or  types  o» 
caecum  occur  (see  Appendix).  Anteriorly;  al)dominal  parietes  above  outer 
half  of  Poupart's  ligament.  Posteriorly;  ilio-psoas;  appendix  (origini- 
Superiorly;  ileoca^al  valve.    Internally;  ileum  (termination). 

Ileo-csecal  Fossae. — Superior  Ileo-ca?cal  Fos.sa,  an  anterior  pouch  be- 
tween end  of  ileum  and  ascending  colon.  Inferior  Ileo-Caecal  Fossa,  an 
inferior  pouch  under  ileum,  between  it  and  ca»cum. 

Appendix  Caeci.— Description;  small  blind  tube,  generally  hollow i' 
tip,  its  lumen  continuous  with  that  of  ca'cum  and  sometimes  guarded bvvilve 
Average  length,  9.2  cm.,  or  3  J  inches  (extremes,  from  3.1  to  23  cm.,  or  from 
1}  to  0  inches).  Diameter,  about  6  mm.  (|  inch)  at  base — 5  mm.(v**  in«^^^' 
at  aj)ex.  Origin,  generally  arises  1.7  cm.  (}-^  inch)  below  ilcoca'cal 
valve,  upon  its  inner  and  posterior  aspect — but  sometimes  forms  the  true 
apex  of  can  urn.  Course;  variable— (i)  According  to  Treves,  the  api>enti'^ 
generally  y)asses  upward  from  behind  ca*cum  toward  spleen,  lying  behii" 
lower  entl  of  ileum  and  its  mesentery.  (2)  According  to  Beny.  the  onif 
of  frecjuency  of  position  is.  "(a)  pelvic;  (b)  retroca^cal;  (c)  internal  toca'iU'": 
/.  r.,  Trcve>'s  position;  (d)  variable."     (3)  According  to  Bryant,  in  order  ii 
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frequency,  "(a)  inward;  (b)  behind  caecum;  (c)  downward  and  inward;  (d) 
into  true  pelvis."  Relations  to  peritoneum;  Mesentery  always  present 
but  not  extending  to  tip — about  distal  third  being  entirely  enveloped  in  peri- 
toneum and  free.  Meso- appendix,  of  triangular  form — derived  from  left 
leaf  of  mesentery— containing,  in  its  free  margin,  posterior  branch  of  ileo- 
caecal  artery  (from  ileocolic).  Relations  to  caecum;  four  types  of  caecum 
occur  (Treves) — (a)  appendix  arising  from  apex  of  ca'cum;  (b)  appendix 
arising  between  two  sacculi  of  equal  size;  (c)  appendix  arising  between  two 
sacculi  of  unequal  size  (about  90  per  cent,  of  cases) ;  (d)  appendix  appearing 
to  arise  from  ileocolic  junction.    Relations  to  anterior  abdominal  wall; 

(1)  According  to  McBurney, — draw  straight  line  from  anterior  superior  iliac 
spine  to  umbilicus,  and  beneath  this  line,  from  4  to  5  cm.  (i^  to  2  inches) 
internal  to  the  spine,  the  base  of  the  appendix  is  found  (in  right  iliac  fossa). 

(2)  According  to  Clado, — draw  a  line  along  outer  edge  of  rectus — another 
between  anterior  superior  iliac  spines — opposite  the  junction  of  these  the 
base  of  the  appendix  is  found  (in  hypogastric  region). 

Ileo-caecal  Valve. — Opens  upon  postero- internal  aspect,  at  upper  border 
of  caecum. 

Ascending  Colon. — Description;  About  20  cm.  (8  inches)  in  length. 
Extends  vertically  upward  from  ca-cum  to  inferior  surface  of  right  lobe  of 
liver,  at  right  of  gall-bladder  (hepatic  flexure).  Covered  by  peritoneum 
anteriorly  and  laterally,  which  binds  it  to  posterior  abdominal  wall.  Its 
posterior  surface  (where  peritoneum  is  absent)  is  bound  by  areolar  tissue  to 
quadratus  lumborum,  transversalis,  and  right  kidney  (antero-external  part). 
Mesentery  (ascending  mesocolon)  present  in  26  per  cent.  (Treves).  Rela- 
tions; Anteriorly;  ileum;  abdominal  wall.  Posteriorly;  quadratus  lum- 
borum; transversalis;  kidnev  (antero-external  part).  Superiorly;  liver  (right 
lobe). 

Hepatic  Flexure  of  Colon. — Upon  under  surface  of  liver,  near  gall- 
bladder, the  ascending  colon  bends  from  posterior  abdominal  wall  sharply 
to  front  and  left,  to  become  transverse  colon. 

Transverse  Colon.— Description ;  About  51  cm.,  or  20  inches  (ex- 
tremes, from  30  to  84  cm.,  or  12  to  ^^^  inches),  in  length.  E.xtends  from 
inferior  surface  of  liver,  in  right  hypochondrium  (hepatic  flexure),  trans- 
versely across  anterior  abdominal  wall,  with  slight  downward  and  forward 
convexity  at  its  center,  to  the  spleen  in  left  hy})ochondrium  (splenic  flexure). 
Transverse  mesocolon  is  long,  and  connects  transverse  colon  to  posterior 
abdominal  wall — most  movable  part  of  large  intestine.  Transverse  colon  lies 
above  the  umbilicus  four  times  out  of  five — and  below  it  one  time  out  of  five 
(usually  on  a  line  connecting  lowest  parts  of  costal  arches).  Peritoneum 
entirely  surrounds  transverse  colon.  Relations;  Anteriorly;  abdominal 
wall;  great  omentum.  Posteriorly;  transverse  mesocolon;  descending  duo- 
denum; small  intestines;  superior  curvature  of  stomach  (at  times).  Supe- 
riorly; liver  and  gall-bladder  (inferior  surfaces);  great  curvature  of  stomach; 
spleen  (inferior  end) ;  pancreas  (tail).     Inferiorly;  small  intestines. 

Splenic  Flexure  of  Colon.— Situated  beneath  lower  end  of  spleen — 
further  back  in  abdomen  than  hepatic  flexure.  Connected  by  phreno-colic 
ligament  (a  fold  of  peritoneum)  passing  between  splenic  flexure  to  diaphragm, 
between  tenth  and  eleventh  ribs. 

Descending  Colon.— Description ;  .About  21.5  cm.  (8^  inches)  long. 
Extends  from  splenic  flexure  vertically  through  left  hypochondrium  and 
lumbar  regions  to  sigmoid  flexure.  Peritoneum  covers  it  similarly  to  ascend- 
ing colon  (q.  v.).     Mesenterv  Cdesccnding  mesocolon)  present  in  36  per  cent. 
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(Treves).  Relations :— Anteriorly ;  abdominal  wall;  jejunum.  Poste- 
riorly; diaphragm;  left  kidney  (infero-external  part);  quadratus  lumborum; 
transversalis.    Superiorly;  spleen;  phreno-colic  ligament. 

Sigmoid  Flexure  of  Colon  (Sigmoid  Colon). — Description;  An  S- 

shaped  curve,  about  31  cm.  (13  inches)  long,  lying  in  left  iliac  fossa,  beginning 
at  iliac  crest  and  ending  at  brim  of  true  pelvis,  opposite  left  sacro-iliac  sra- 
chondrosis  (or  opposite  upper  edge  of  sacrum).  Divisions;  First  Portion, 
of  Colic  Limb,  tends  downward,  inward,  and  slightly  forward  toward  outer 
aspect  of  Poupart's  ligament  and  abdominal  wall — generally  has  a  short 
mesocolon  (though  sometimes  fjeritoneum  only  anteriorly  and  laterally). 
Second  or  Rectal  Part,  tends  to  hang  into  true  pelvis — mesenter}'  about 
7.5  cm.  (3  inches)— very  movable.  Insertion  of  Sigmoid  Mesocolon;  in 
line  extending  obliquely  from  left  iliac  crest  across  psoas  and  left  iliac  vessels 
(at  about  their  bifurcation)  to  join  mesorectum  at  sacral  promontorj-.  Note; 
More  properly  the  sigmoid  colon,  or  flexure,  should  include  that  portion 
of  large  intestine  usually  described  as  the  first  part  of  the  rectum— and  then 
would  end  where  the  mesorectum  ceases,  opposite  the  third  piece  of  the 
sacrum,  thus  having  more  of  an  omega  than  a  sigmoid  appearance.  Reli- 
tions;  Anteriorly;  abdominal  wall;  small  intestines.  Posteriorly;  left 
ilio-psoas;  posterior  ])elvic  wall;  rectum. 

Intersigmoid  Fossa. — In  the  layers  of  the  mesocolon,  generally  over 
bifurcation  of  iliac  vessels — looks  downward  to  left.  Sometimes  found  in 
children — rarely  in  adults. 

Rectum.  — (Length,  about  20  to  23  cm.,  or  8  to  9  inches.)    Divisions: 
First  or  Superior  Part;  Second  or  Middle  Part;  Third  Part,  or  .Anal  Canal. 
Note ;  The  rectum  will  be  here  described  as  consisting  of   three  parts,  as 
mentioned.     More  properly  it  consists  of  but  two  parts,  corresponding  with 
the  second  and  third  parts  just  mentioned — the  first  part  above  mentioned 
being,  strictly,  a  portion  of  the  Sigmoid  Colon  (see  "note"  under  Sigmoid 
Flexure  of  Colon).     First  or  Superior  Part;  8  to  9  cm.  (3 J  to  3 J  inches) 
long.     Corresponds  with  lower  part  of  Sigmoid  Colon,  as  .<^metimcs  de 
scribed.     Runs  obliquely  from  left  pelvic  brim  (beginning  opposite  either 
sacroiliac  synchondrosis,  or  sacral  promontory,  or  even  right  side  of  base 
of  sacrum)  downward,  backward,  and  to  right  to  third  sacral  vertebra  in  the 
median  line.     Almost  entirely  enveloped  in  peritoneum,  except  posteriorly. 
Mesorectum  connects  its  posterior  aspect  to  anterior  surface  of  siicrum.  Mf> 
entcry  continuous  with  sigmoid  mesocolon  and  terminates  at  third  sacral  ver 
tcbra.    Relations  of  first  part;  Anteriorly;  small  intestine;  sigmoid  colon; 
bladder  (j)osterior  surface)  in  male;  uterus  (posterior  surface)  in  female.   Pos- 
teriorly; mesorectum;  left  pyriformis  muscle;  left  sacral  plexus;  left  internal 
iliac  artery  and  veins;  first,  second,  and  one-half  of  third  sacral  vertebrae.  E^" 
temally  ;  left  ureter;  left  internal  iliac  artery  and  veins.     Description  of  sec- 
ond or  middle  part ;  10  to  1 1  cm.  (3  to  4  inches)  long.    Extends  in  a  cur\e  irom 
middle  of  third  sacral  vertebra  to  opposite  apex  of  prostate  gland— running 
at  first  alon^  ri<iht  aspect  of  fourth  sacral  vertebra — thence  back  to  mc<li3n 
line  about  tlic  sacro-coccyj^eal  articulation — and  passes  thence  downward  a"" 
forward  to  opposite  a  line  connecting  the  anterior  aspects  of  the  two  i>fhii' 
tuberosities,  which   is  opposite  the  apex  of   prostate  gland,  and  alwut  ^-5 
cm.  (i  inch)  below  tij)  of  coccyx.     Partially  covered  by  peritoneum— covere<l 
above,  anteriorly  and   laterally— then  only  anteriorly— and  about  2.5  f"*- 
(i  inch)  above  prostate  gland  (never  more  than  8  cm.,  or  3I  inch)  it  i"^ '^* 
fleeted  from  anterior  surface  of  rectum  to  posterior  surface  of  bladder.'" 
male,  or  to  posterior  surface  of  ui)per  one-fifth  of  vagina,  in  female  (forming 
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recto- vesical  or  recto- vaginal  pouch).  No  mesorectum  exists.  On  posterior 
surface  of  rectum  there  is  no  peritoneum  below  a  point  12.5  cm.  (5  inches) 
above  anus.  Relations  of  second  or  middle  part  of  rectum;  Anteriorly; 
(a)  In  Male;  recto -vesical  pouch;  small  intestines;  bladder  (trigone);  vesiculae 
seminales;  vasa  deferentia;  prostate  gland  (inferior  aspect) ;  (b)  In  Female; 
vagina  (posterior  surface);  recto-vaginal  pouch;  recto-uterine  pouch;  small 
intestines.  Posteriorly;  sacrum  (lower  portion);  coccyx;  ano-coccygeal 
body;  middle  sacral  vessels;  pyriformis  muscles.  Description  of  tkird 
part,  or  anal  canal;  About  2  to  3  cm.  (|  to  ij  inch)— little  less  in  female. 
Passes  downward  and  backward,  from  a  point  opj)osite  aj)ex  of  prostate 
gland  (about  2.5  cm.,  or  i  inch,  below  tip  of  coccyx)  to  end  in  anus.  No 
peritoneal  covering.  Surrounded  by  sphincter  muscles.  Relations  of  third 
part,  or  anal  canal;  Anteriorly;  bulb  and  membranous  part  of  urethra 
(male);  perineal  body  (female).  Posteriorly;  anococcygeal  body;  coccygci 
muscles.  Laterally;  fatty  areolar  tissue  of  ischio-rectal  fossa*;  levatores  ani 
muscles. 

Anus. — Surrounded  by  internal  s[)hinctcr,  levatores  ani,  and  external 
sphincter.     (Sec  Perineum.) 

Arteries  of  Caecum  and  Colon.— Ileocolic,  colica  dextra,  and  colica 
media,  from  superior  mesenteric;  colica  sinistra  and  sigmoid,  from  inferior 
mesenteric. 

Veins  of  Caecum  and  Colon. — Superior  and  inferior  mesenteric,  emptying 
into  portal  system. 

Lymphatics  of  Caecum  and  Colon. — Those  of  ascending,  transverse, 
and  descending  colon  empty  into  mesenteric  glands.  Those  of  sigmoid  colon 
empty  into  lumbar  glands. 

Nerves  of  Caecum  and  Colon. — Ciecum,  ascending  and  proximal  half 
of  transverse  colon  are  supplied  by  superior  mesenteric  plexus,  from  cttliac 
plexus.  Distal  half  of  transverse  colon,  descending  and  sigmoid  colon  are 
supplied  by  inferior  mesenteric  plexus,  from  aortic  plexus. 

Arteries  of  Rectimi. — Sui)erior  hemorrhoidal  (of  inferior  mesenteric); 
middle  hemorrhoidal  (of  internal  iliac);  inferior  hemorrhoidal  (of  internal 
pudic);  branches  from  sacra  media  (of  abdominal  aorta);  branches  from 
sciatic  (of  internal  iliac);  branches  from  vaginal,  in  female  (of  internal 
iliac). 

Veins  of  Rectum. — Chiefly  from  superior  hemorrhoidal  to  inferior  mesen- 
teric, and  thence  to  portal  system.  Some  blood  passes  back  by  systemic 
system  to  inferior  vena  cava.  Anastomosis  between  systemic  and  portal 
systems  occurs  in  rectum. 

Lymphatics  of  Rectum. — Km})ty  into  anterior  sacral  and  inguinal 
glands. 

Nerves  of  Rectum. — From  cercbrosijinal  system  (sacral  plexus) — and 
from  sympathetic  system  (hypogastric  and  inferior  mesenteric  plexuses). 
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Caecum  lies  in  right  inguinal  region,  its  lower  border  corresponding,  at 
its  center,  with  the  center  of  a  line  drawn  from  anterior  superior  iliac  spine 
to  symphysis  pubis. 

.Ascending  Colon  ascends  through  right  lumbar  and  hypochondriac  regions 
to  hepatic  flexure. 

Hepatic  Flexure  lies  beneath  the  liver  in  the  right  hypochondrium. 


^2  OPERATIONS  UPON  THE  ABDOMI NO- PELVIC  REGION. 

Transverse  Colon  crosses  the  abdomen  transversely  at  about  the  junction 
of  the  umbilical  and  epigastric  regions — its  superior  border  King  just  below 
the  greater  cur\ature  of  the  stomach — its  inferior  border  just  above  the 
umbilicus. 

Splenic  Flexure  is  posterior  to  the  stomach  in  the  left  hx-pochondriiim. 

I>escending  Colon  descends  through  the  left  hx-pochondriac  and  lumbar 
regions  to  the  sigmoid  tlexure. 

Sigmoid  Colon  lies  in  the  left  inguinal  region. 

Xoie. — F'or  the  more  detailed  description  of  the  relations  of  the  ports  of 
the  large  intestines,  see  Surgical  Anatomy  of  the  special  parts. 


GENERAL  CONSIDERATIONS  IN  OPERATIONS  UPON  THE 
INTESTINES. 
Preparation  of  Patient.— Bowels  are  to  l>e  emptied,    .\bdonien  should 

be  shaved. 

Position. — Patient  lies  supine,  usually  in  a  horizontal  position,  near  the 
e<Ige  of  the  table.  Sunjjeon  may  >taiid  on  either  si<ie  of  patient,  but  usually 
stands  on  the  patient's  right,  inci^ing  ir<.»m  above  downward.  As>istant 
stands  oppt^siie  survreon. 

Portion  of  the  Intestinal  Wall  where  the  Lanmue  of  the  Mesenteiy 
Separate  to  Enclose  the  Intestines.— In  the  case  of  those  portions  of  the 
intestines  which  have  a  me-ontery.  the  lamina>  of  the  mesentery-  begin  to 
.separate  (in  order  lo  »".rrv*iind  the  wail  of  the  iruii  about  1.5  to  2  cm.  (§  to 
f  inch"!  from  the  inte>tip.e.  leavinu.  uin^n  these  viscera,  a  trianguLir  interval 
with  a  ha>e  i»f  alK»ui  S  mm.  iv',  inch-  where  the  muscular  coat  is  unco\-ered 
by  i^riior.eum— this  triar.v;ular  simcc  l»ei::i!  wciipied  by  fatty  areolar  tissue, 
vessels,  and  nerves.  The  practical  l>earir.g>  oi  the  above  fact  being; — (1)  The 
nece--ity  i-f  l.^eini:  pariicui.irly  careful  in  or<.iinar)  >uturing.  or  the  adoption 
of  some  special  fi^rm  01  suturir.ir,  in  o!H?rations  uion  tne  intestines,  in  order 
to  hrir.i;  the  ivritoneum  oi  the  cut  mardn-  into  contact  with  the  wall  of 
the  intestines  at  the  me>en:eric  rHir<:er.  thus  .-iecurinc  the  co\-ering  oi  the 
denutie«!  tr.iv  t  with  t^ritor.eun^.  .-.r.d  als«^  sevuring  apposition  of  serous  surfaces 
when  twt>  er.d.-  of  ir.te-:ine  ..re  Vrounht  toeeiher: — 12>  The  guarding  of  the 
b'a»:  -uv't'.v  ti^  the  ir.:esti::e<  :r..r.-r.ii;:cHi  through  this  triangular  space. 
A'lW  :he  meihiH:  »■!  cealir.i:  with  thi>  area  oi  the  intestine  will  be  mentioned 
ur.rler  sixvi.-!  o:H.T.i:ior.s. 

Note. —  For  ether  Lrer.cr.-.!  c.r.-i  ierations  ? -earing  upon  operations  upon 
*.he  :r.:e>:ir.es.  set.'  t::e  i:::r^viuc•.;o::^  t^-  the  -i^eciai  classes  of  intestinal  (^lera- 
lior.s. 

INSTRL'MEN'TS  USED  IN  OPERATIONS  LTON  THE  INTESTINES. 

I    Ir-.-:r.:r:'.cr.:-  u-t  :  i::  t!-.:er>.:j  the  peritoneal  ca\ity — s?e  the  instru- 

r^O":- f  r-crf  r-::-:::  A"   i  :::::.i !>«.-.: ion    :>aL:e  d;i  . 

II.  l:-:r. .".■!:.>  -.><.  .  >-.  ji'cr..'.  T.:est'na!  oper.'itions ; — ir.tcstinal  clamps; 
c.rxr  '.  .n"  :  r.^ys.  :>-t  : 'j  ..'■  i  :  -'thet'I  forceps:  scissors:  bistouries; 
;•:.•..:::-—.  r.ct  i.o-;  :r  •<;  ::r  ^  •  c  i  :ire::or.  tenaculum;  needks.  ondinarv 
s:7..:^:-.:  ..in.-  .  ..ir-.e:.  :..!;.  \  t-.  :.  Keith's  alxiominal;  reedle-holder;  fine 
siiN.  ..i:£..:.  j...:.-v  '.;>.  ::..■.:.  c  -'vrjes:  -ponje  holders;  drains  of  gaiue, 
wi.k.  ruVitr  ::;:  "j.  ji.--  tuhi:.:.  Specie'  in-trumenis  and  mechanical 
c.v;:ri...n  e>  r;^  ;;:;r^  :    "   -  v    ..i       ^r.;:i.ns  uvvn  the  intestines  in  general. 


F.NTKROKUIIAI'IIV  IN"  GENERAL. 
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III.  Instruments  used  in  operations  upon  the  rectum  and  anus — see  the 
Dperations  upon  those  structures. 


ENTEEOTOMY. 

L  Description, — Incision  of  inie^iint,  with  closure  of  wound  at  the  same 
Iting.  Generally  resorted  to  for  ihe  removal  of  foreign  Iwdles  from  the 
ntestinal  canal,  or  as  a  stc[>  in  some  o[>eration.  Formerly  used  in  the  same 
(lense  as  entcro>tomy. 

Preparatioo— Position— Landmarks— Incision. — As   in    Median    Ab- 
iominal  Section  (pa^e  t>ji). 

Operation. — (f)  Havinn  exposed  that  portion  of  the  intestine  which  is 
to  become  the  site  of  the  o[>eriUioo,  the  coil  involved  is  lifted  out  of  the  ab- 
dominal cavity  and  placed  upon  a  warm,  wel,  sterile  towel — the  rest  of  the 
Pibdomtnal  caWty  and  the  other  coils  of  intestine  being  protecleti  b}'  gauxe 
eking.     (2)  The  intestinal  contents  are  pressed  away  from  the  site  to  lie 
i|jened  and  the  intestine  is  clamped  proximally  and  distally  to  the  oj^ration- 
te.     (3)   Incision  into  the  intestine  is  made  upon  its  ami  mesenteric  border, 
the  long  axis  of  the  gut— exercising  care  that  the  opfxisite  intestinal  walls 
not  injured.     If  the  canal  contain  a  foreign  body,  this  may  tisuall)'  be 
t  down  upon  directly,  its  presence  protecting  the  other  coats.     Otherwise 
le  assistant  should  so  hold  the  gut  that  il>  walls  are  separatetl  while  the 
rgeon  makes  a  rapid,  controlled  stab  into  the  lumen  with  a  sharp,  narrow 
lislour)',  in  order  that  the  mucous  membrane  may  not  l>e  sim[>ly  protruded 
ihead  of  the  inci>ion-   The  keeping  of  the  o[>p4jsite  walls  apart  during  incision  is 
St  accomplished  by  gently  grasping  the  lateral  aspects  nf  the  inlesiine  (a  little 
nearer  the  anti-mescnteric  than  the  mesenteric  border)  with  forceps  (or  with  the 
fingers,  or  tliread  retractors  passing  only  through  the  outer  coals)  and  drawing 
them  apart   laterally,  while  the  mesenteric  border  is  simultaneously  drawn 
downwartl.  thus  forming  a  hollow  triangle  within  the  lumen  of  t!ic  gut.    The 
H'ound  in  the  intestine  maybe  enlarged  in  the  act  of  withilrawing  the  original 
listouf)* — or  by  means  of  a  blunt-pointerl  bistoury  separately  in>erted — or  one 
ilade  of  blunt-pi>inled  scissori^  may  be  introduced  and  the  oi)cning  thus 
nlarged.     (4)  Care  is  used   in  preventing  any  unnecessary  escape  of  in- 
stinal  contents — and  all  sites  of  possible  infection  are  packed  off.     (S)  The 
iject  of  the  o|:»eration  having  !)een  accomplished,  the  wound  in  the  intestine 
closed  by  one  of  the  meth<KJs  of  intestinal  suturing  descrilied  under  Knlernr- 
aphy  (usually  with  LcmlxTt  sutures).     The  abdonnnal  wuuna  is  closed  in 
le  ordinary  manner. 


ENTERORRHAPHY  IN  GO^ERAL. 

Description, — Union  of  intestinal  ti>sue  by  suturing.  Sutures  are  of 
two  kinds— Interrupted,  each  suture  being  formed  of  a  separate  threa*!; — 
Continuous,  the  entire  line  of  suturing  being  formed  of  one  thread.  The 
jfpatures  in  favor  of  interrupted  sutures  are:— the  strain  is  upt>n  many  rather 
than  upon  one  thread,  and  is  nuire  evenly  distributed;  the  bk)od-supply  of 
the  edges  of  the  intestine  is  less  interfered  with;  the  giving-way  of  one  ihreatl 
is  not  so  serious.  The  feature  in  favor  of  the  continuous  suture  is  its  rapidity 
of  application.  Linear  Knlerorrhaphy  is  generally  used  of  suturing  limited 
tNTOunds  or  incisions  of  the  intestine,  whether  in  the  long  axis  or  transversely. 


664  OPERATIONS  UPON  THE  ABDOMINO-PELVIC  REGION. 

Circular  Enterorrhaphy  is  usually  used  of  suturing  the  entire  circumference 
of  intestine  after  complete  transverse  or  oblique  division  of  the  gut. 

Characteristics  of  a  Satisfactory  Intestinal  Suture.— The  following, 

modified  from  Treves,  are  the  features  possessed  by  the  best  forms  of  suture; — 
(a)  Two  broad  peritoneal  >urfaces  should  be  brought  into  contact,  (b) 
Closure  should  be  tight  enough  to  hold  water,  (c)  The  mucous  membrane, 
if  included,  should  not  \)c  j)cnetrated  by  the  same  suture  which  passes  through 
the  serous  coat  (which  might  enable  the  intestinal  contents  to  escape  by 
capillarity).  If  only  one  tier  of  suturing  l)e  used,  the  mucous  membrane 
should  not  be  included,  (d)  Suturing  -hould  not  be  sufficiently  tight  to 
strangulate  the  €d*^Q>  of  the  intestine  comj>rcs>ed  by  the  sutures,  (e)  The 
method  should  be  simple  enough  to  he  easily  and  rapidly  carried  out.  (f) 
The  suture  should  take  a  .-ulVuiently  firm  hold  of  the  intestine  to  run  no 
chance  of  tearing  out  when  put  lo  a  fair  test,  (g)  The  suture  should  pass 
through  the  serous,  mu>cular.  and  part  of  (into)  the  relatively  strong  and 
thick  submucous  coat,  (h)  The  material  of  suture  must  be  sufficiently  dura- 
ble and  of  non-irritating  quality. 

Suture  Materials.  Silk,  line,  sin^ng  and  preferably  colored  black  (for 
more  easy  detection).  Calgui.  fine.  j)l,iin.  or  chromic,  may  also  be  used, 
though  less  trustworthy  and  n(U  ca])able  of  making  so  neat  a  suture  knot 
line.     All  -uture-matcrials  >hould  Ik?  tested  before  being  used. 

General  Considerations  in  Intestinal  Suturing. — (i)  The  intestine  in- 
volved i'i  exposed  through  the  >im]»!e>i  incision,  generally  by  median  abdomi- 
nal >ection,  or  by  enlargement  of  a  previous  wound.  The  portion  of  intes- 
tine to  be  operated  ujHm  is  drawn  out  of  the  abdomen  and  laid  upon 
a  warm  towel  wrung  oui  of  -ttrilc  normal  salt  solution,  and  steadied 
by  an  assistant.  (2)  Some  form  «»f  inte-iinal  clamping  should  be  used  to 
prevent  the  esca|>e  of  the  content-  oi  the  gut.  One  clamp  should  be  placed 
u|Hm  the  proximal  and  one  upon  the  di>ial  side  of  the  site  operated  upon. 
The  index-finger  and  thumb  »»i  each  hand  may  be  used  in  place  of  an  instru- 
mental clam}>.  though  neneraiiy  lc<s  >atisfactorily.  Before  the  application  of 
any  manner  of  dampini:,  the  conieni>  of  the  intestine  .should  be  pressed 
away  from  either  side  oi  the  >ite  oi  o}»craiion  by  a  proc^ess  of  manipulation 
resembling  that  oi  milking  >o  thai  the  tract  included  within  the  clamps 
may  be  a<  free  oi  intestinal  content^  as  p>os>ible.  (3)  .\void.  as  completely 
as  jH^s-ible.  the  e>ca|x^  of  inic>tinal  contents — and  if  the  escape  be  inevitable, 
provide  for  the  catching  oi  tlie  escaping  fiuid  upon  abundant  gauze  packing, 
which  is  imnu'»!iately  remo\ed  ,i:i<i  ixher  put  in  its  place.  (4)  Control  all 
unnecessary  hemorrhage  by  makinn  ;nci>ions  in  as  non-vascular  regions  of 
the  >ite  to  l»e  oTHTated  ujH>n  as  po>>ibIe.  .\11  bleeding  vessels  are  caught 
with  ,-rttTy  forceps  and  tie.:  wjib.  fine  silk  or  catgut,  preferably  the  latter, 
in  il.o  ca>e  oi  sm.'.ller  \e-.-c!>.  v5  The  iieneral  feature  of  intestinal  suturing 
i>  to  rrir-c  s;:riV.ce-  in"  >ero;:-  men^.V'rane  into  contact  for  union — preceded  or 
tier  t  :"  >u;uri!.i:  -.\hich  a]>proximaie>  the  mucous  coats 
0  Theoreiiv::!]} .  it  is  well  to  aim  at  including  part 
l;:.  .r.ntiw.i.y.  what  i>  izenerally  done  is  to  include 
-:  o:  ::.e  r:.;:>v^^,.:l:r  C(ku>.  The  submucous  coat 
:■.:-.<:  <Tor.'Z.  ..:.i  it  >houlti  be  the  aim  to  include  it 
:::.  uch  i:  i-  -rutime'-  difiicult  to  include  the  sub- 
.:;::.:  ::.o  :r..;v.'.:>  co.jt.  '7<  While  theoretically  it 
.re  -u'.ure  -ivvh  pa->es  through  the  serous  also 
v<\.:.  .c!  :r...::val  ex]>erience  has  shown  that  in 
:>  '.I  :.i  :.v>  :  .rn:  has  re-ulted  -and  some  surgeons 
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do  not  attempt  to  avoid  it — though  it  should,  however,  be  avoided  if  possible. 
(8)  All  sutures  should  be  tied  with  a  surgeon's  knot.  In  intestinal  suturing 
it  would  seem  that  the  use  of  two  tiers  of  different  kinds  of  suture  makes 
a  better  juncture  than  the  two  tiers  of  one  kind — thus  a  continued  and  in- 
terrupted combined  may  be  considered  better  than  two  continued  or  two  inter- 
rupted. (9)  Interrupted  sutures  have  a  tendency  to  permit  lateral  expansion 
at  the  site  of  suturing — continuous  have  the  opposite  tendency — and  therefore, 
theoretically  at  least,  the  latter  encroach  more  upon  the  lumen  of  the  gut. 
The  interrupted  form  of  suturing  may  generaJJy  be  considered  the  better 
form  of  intestinal  suturing  in  the  majority  of  cases.  (10)  Often  the  suturing 
can  be  expedited  by  placing  two  or  four  temporary  silk  traction  sutures 
through  the  serous  and  muscular  coats  in  such  a  position  as  to  draw  into  two 
parallel  folds  or  ridges  the  two  edges  to  be  apposed  when  the  traction  sutures 
are  held  by  an  assistant  who  draws  upon  them,  (ii)  Needles  should  be  used 
which  displace  rather  than  cut  the  tissues  through  which  they  pass  on  their 
way  through  the  intestinal  coats.  The  straight  domestic  needle  or  the  instru- 
ment-makers' round  straight  or  curved  needle  is  the  best.  The  curved 
needle  always,  and  the  straight  needle  sometimes,  require  a  needle  holder. 
(13)  The  abdominal  cavity  should  be  cleansed,  if  soiled,  at  the  end  of  the 
operation — by  means  of  gauze  mops,  with  or  without  irrigation,  as  indicated. 
(13)  Whether  or  not  the  abdomen  will  be  closed  without  drainage  will  depend 
upon  the  nature  of  the  case.  In  simple,  clean  suturing,  the  abdomen  is 
closed  without  drainage.  (14)  Very  many  forms  of  intestinal  suture  are 
used — only  those  most  generally  employed  will  be  here  given. 


Fig.  364, — ENTERORRHAF'HY    by    THIC    LkMHHRT    iNTliRRLTTKD   Sl'TfRE. 

ENTERORRHAPHY  BY  LEMBERT'S  INTERRUPTED  SUTURE. 

Description.  — ( I)  The  suture  is  carried  across  at  a  right  angle  to  the  line 
of  intestinal  wound  to  be  closed — the  needle  picking  up  a  fold  on  one  side 
of  the  wound — and  a  similar  fold  on  the  directly  op[)osite  side — whereby, 
when  the  knot  is  tied,  the  serous  surfaces  of  the  two  lips  of  the  wound  are 
approximated  and  the  edges  of  the  wound  are  invaginated  into  the  lumen 
of  the  gut.     (2)  The  fold  of  serous,  muscular,  and  part  of  submucous  coats 
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picked  up  will  be  about  2  to  2.5  mm.  (yV  to  j\  inch  in  width) — the  needle 
emerging  about  2.5  to  3  mm.  (y*^  to  ^  inch)  from  the  edge  of  the  wound — enter- 
ing the  opposite  lip  of  the  wound  at  the  same  distance  from  its  edge  and  travers- 
ing the  same  amount  of  tissue  as  on  the  first  side.  The  sutures  will  be  about 
2.5  to  3  mm.  (y^  to  ^  inchl  apart.  (3)  All  sutures  are  placed  before  any 
are  tied— except  that  where  the  line  to  be  sutured  is  somewhat  long,  a  few 
sutures  may  be  applied  at  intervals  and  at  once  tied,  so  as  to  evenly  divide 
and  fix  the  parts.  The  knots  are  not  to  be  tied  too  tightly  (for  fear  of  cutting 
through  or  strangulating  the  parts) — and  are  cut  quite  short  (so  as  not  to 
interfere  with  the  process  of  invagination  of  the  edges).  (4)  The  sutures  are 
generally  applied  with  one  long  thread  and  a  single  needle,  cutting  the  thread 
at  the  end  of  each  completed  suture.  Or  numerous  needles  may  be  threaded 
with  short  lengths  of  thread.  (5)  Four  temporary  traction-sutures,  passed 
through  the  outer  coats  of  the  intestine,  placed  on  the  opposite  sides  of  the 
wound  and  at  each  of  its  ends,  if  drawn  upon  in  a  line  with  the  suturing, 
will  raise  two  parallel  folds  which  will  make  the  insertion  of  sutures  easier, 
more  rapid,  and  more  regular.  They  should  be  placed  just  to  the  outer 
side  of  the  lips  of  the  wound  so  that  the  folds  caused  by  their  traction  will 
represent  the  surfaces  which  are  to  be  ai)proximated  by  the  permanent 
sutures.  (6)  For  manner  of  ap|)lication.  see  Fig.  364,  and  also  Fig.  365,  A. 
Comment. — The  best  all  around  suture. 


^'K- 3<^.s  -Fntkhorrhapmv  bv  thh  Czrrny-Lkmbkrt  Intfrriptkd  Si:turk:— a,  Iiitemipled 
Leiubcrt  suture  IIiiuukIi  serous,  muscular,  and  part  of  submucous  coats— applied  from  without ;  B. 
hiti.riu])t<.il  C/ciii\  sutuic  tlirouuli  muc*>us  ami  pait  of  submucous  coals— applied  from  within. 
The  latter  is  appluti  liist.     (Moditie*!  irom  INniarch.) 


ENTERORRHAPHY    BY    THE    CZERNY-LEMBERT    INTERRUPTED 

SUTURE. 

Description.  --(1)  By  this  method  the  mucous  membrane  is  first  sepa- 
rately sutured  with  tlie  O.erny  suture,  the  sutures  being  so  introduced  as 
to  brini^  the  knots  within  the  lumen — and  then  the  serous,  muscular,  and 
part  of  the  submucous  coats  are  united  by  the  ordinary  Lembert  method. 
(2)  IMie  i)assa.i:e  t)f  the  Czerny  suture  is  a  little  difficult  if  it  be  desired  to 
have  all  tlie  knots  fall  uitliin.  The  mucous  membrane  of  one  side  of  the 
wound  is  raujiiht  witli  delicate  force])s  and  steadied,  and,  at  the  same  time, 
drawn  forwani  into  view  and  sli<j;htly  everted — a  curved  needle,  held  in  a 
holder,  is  then  pa»e(l  from  the  mucous  surface  of  the  mucous  membrane 
outward  entirely  tlirou,u;h  tliat  membrane  and  part  of  the  submucous  coat — 
then  the  nuu ous  membrane  of  the  opposite  edge  of  the  wound  is  similarly 
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seized  with  forceps,  and,  while  similarly  held,  except  without  eversion,  the 
needle  is  now  passed  in  the  reverse  direction,  from  without  inward,  through 
part  of  the  submucous  coat  and  the  mucous  membrane.  The  two  ends  of 
the  thread  are  therefore  toward  the  lumen  and,  when  tied,  the  knot  will 
be  within.  When  tying  the  last  one  or  two  knots,  it  will  be  necessary  to 
protrude  them  within  the  lumen  with  the  blunt  end  of  a  probe.  The  above 
method  of  ajiplying  the  sutures  is  especially  necessary  in  suturing  short 
wounds  and  in  completing  the  line  of  circular  suturing  after  resection  of  the 
intestine.  For  two-thirds  of  the  distance  in  circular  enterorrhaphy,  following 
intestinal  resection,  the  Czerny  sutures  can  be  readily  applied — it  is  only 
toward  the  latter  part,  when  the  lumen  is  almost  excluded,  that  their  applica- 
tion becomes  more  difficult.  If  there  be  any  likelihood  of  the  first  part  of 
the  last  one  or  two  knots  slipping,  make  that  part  a  friction-knot.  (3)  The 
passage  of  the  Lembert  sutures  is  accomplished  in  the  usual  fashion — and, 
when  tied,  comj)leteIy  covers  in  the  Czerny  sutures.  (4)  Some  surgeons  apply 
the  sutures  through  the  mucous  membrane  in  the  ordinary  manner,  tying 
the  knots  toward  the  surface,  depending  upon  the  Lembert  row  to  bury 
them,  (s)  For  the  manner  of  applying  the  suture,  see  Fig.  365;  also  see 
Fig.  384  (Czerny-Lembert  Entero-enterostomy). 

Comment. — Confusion  often  exists  between  the  Czerny-Lembert  and  the 
Wolfler  sutures.     They  are  practically  the  same. 


I'lK-  S'^J^'— '-NT-KOKKHAIMIY    BY    HAI.STliD'S    InTI:KR1  P7  11)    QlIl.T    (OR    MaTTRKSS)  SL'TIRK. 


ENTERORRHAPHY  BY  HALSTED'S  INTERRUPTED  QUILT-  OR  MAT- 
TRESS-SUTURE. 

Description. — (i)  This  is  a  modification  of  the  Lembert  principle — and 
consists  in  an  ordinary  quill-  or  mattress-suture  (the  terms  being  used  synony- 
mously) so  applied  that  the  looped  end  is  upon  one  side  of  the  wound  and 
the  two  free  ends  upon  the  opposite  side — the  thread  passing  through  the 
serous,  muscular,  and  es|)ccially  a  part  of  the  tough  submucous  coats.  (2) 
As  to  the  manner  of  their  application,  each  quilt-suture  may  l)e  regarded 
as  composed  of  two  parallel  Lemi)crt  sutures,  united  by  the  loop.  When 
the  knot  is  lightened,  folds  of  serous  surfaces  from  the  two  sides  are  brought 
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into  contact — the  fold  on  one  side  being  held  by  the  loo{>s — on  the  other, 
by  the  knots.     (3)  For  manner  of  application,  see  Fig.  366. 

Comment. — It  is  claimed  that  these  sutures  compress  the  tissues  less, 
take  a  stronger  hold,  and  approximate  the  parts  more  accurately,  li  is 
probably  the  next  best  interrupted  suture  to  Lembert's. 


ENTERORRHAPHY  BY  LEMBERTS  CONTINUOUS  SUTURE. 
Description. — (i)  This  suture  passes  diagonally  back  and  forth  from  side 
to  side,  between  the  lips  of  the  intestinal  wound,  passing  through  serous 
muscular,  and  part  of  submucous  coats.     When  the  suture  is  drawn  lighi, 
two  folds  of  serous  surfaces,  parallel  with  the  edge  of  the  wound,  and  parallel 
with  each  other,  are  brought  into  contact.     (3)  The  general  princii)le  of  l\\e 
introduction  of  the  continuous  Lembert  suture  follows  that  of  the  interrupied 
Lembert  suture — except  that  the  former  is  applied  continuously,  and  the 
needle-punctures  are  made  in  a  direction  slightly  obliquely  to  the  cut  margin^ 


!■">«    ,;f:.— ESTKRORRHAPHV    BY  THK    LkMRRRT  CONTINUOUS  Sl'Tl'RK. 

of  the  intestinal  \Yountl— the  general  rule  as  to  the  distances  IxMog  alx)ui 
t!\o  Sxime  in  K>ih  methotis.     (3)  For  the  manner  of  application,  see  Fii;. 

Comment. — The  most  quickly  applied  of  the  regular  continuous  intestinal 
sutuix's  J  hose  approximating  serous  surfaces). 


ENTERORRHAPHY  BY  CUSHING'S  RIGHT-ANGLED  CONTINUOUS 

SUTURE. 

Description.  —  vi"*  In  this  suture  the  thread  is  carried  along  in  its  onward^ 
ptv^in--  o\.u:!v  parallel  wiih  the  edge  of  the  wound  in  the  intestine — anc.<^ 
\\-'i*^  '.'o  •  .^u:%l  •<  kTi^ssovi.  the  crossing  is  always  directly  at  right  angle*-  .^^ 
!o  !*:  o  vv  .  -0  v^t  :::o  \\oi:r!*i.  The  suture  is  even-Avhere  buried  except  whei^-«.^ 
:'.  X  '.^^vM  N  :  o  .\  V  \:'\i.  a-.vl  even  this  part  of  the  suture  is  buried  by  the  invagjn;^..;;^^^. 
tvv«  v^t  ■■  o  '.  <  o!  :':o  \\.»i:v.d  when  the  thread  is  drawn  tight.  (3)  Ha\ir-^  ^g 
Is'V.:-.'.  •.  v  -.  :.  V  :»\  :M-<ir.s:  ihrouirh  the  serous,  muscular,  and  into  t^^g^/ 
'-vil^inuvv  •,:-  vv..>,  .i  <hor:  diM-uu^e  from  and  directly  opposite  one  end         ^/ 
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the  wound,  the  thread  is  knotted  in  the  ordinar>'  manner — the  needle  is  then 
Guried  outside  of  the  intestinal  wall  onward  to  a  point  a  short  distance  to  one 


k 


Fig.  J68.— EKTEHOmiMAPHV  BV  t  LSHINO'S  KuillT-ANGIJiD  CoNTIKl^OUS  Si.rTVItK. 

side  of  the  edge  of  the  wound — passes  beneath  the  serous,  muscular,  and  into 
the  submucous  coal,  parallel  with  ihe  edges  of  the  wound— emerges  a  short 
distance  beyond — crosses,  outside,  at  a  right  angle  lo  the  wound— to  a  point 


-ENlMIORRMAI'ltV    BV    CoMHINUD    OVBBHANO     CoMTINt'Ot'S      Slti  Kk    OF     ALU     tllK 

CoATu^  Poi.i.nwiiD  tiv  l>itkKMi:fih.i>  LttMBiikis  OP  THR  Oi/TSii  CuArs :— A,  Continuous  overhaiid 
•uture;  B,  Iiitcrrufitvd  t.«irihcrt>. 


on  the  other  side  directly  opposite  its  last  emergence — travels  similarly  for 
ward  beneath  the  serous,  muscular,  and  part  of  the  submucous  coat  for  a 
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short  distance — thence  back  across  the  wound  at  a  right  angle,  to  the  original 
side — and  thus  on  to  the  opposite  end  of  the  wound,  beyond  which  it  is 
carried  a  short  distance  and  then  knotted.  Before  the  final  knotting  the 
thread  is  drawn  tight,  thus  infolding  the  margins  of  the  wound  and  approxi- 
mating the  serous  surfaces.     (3)  For  manner  of  application,  see  Fig.  368. 

Comment. — Cushing's  method  of  knotting,  at  either  end,  is  unnecessarily 
complicated. 


ENTERORRHAPHY  BY  COMBINED  OVERHAND  CONTINUOUS  SUTURE 

OF  ALL  COATS,  FOLLOWED  BY  INTERRUPTED  LEHBERT 

SUTURING  OF  OUTER  COATS. 

Description. — (i'^  This  method  consists,  first,  in  whipping  together  the 
edges  of  the  wound  by  a  simple,  running,  continuous,  overhand  suture, 
passing  through  all  the  coats  of  each  margin  of  the  wound,  as  a  preliminary 
suture  of  approximation  and  strength— which  is  then  followed  by  a  secondary 
tier  of  generally  either  the  interrupted  or  continuous  Lembert  sutures  passing 
through  the  serous,  muscular,  and  part  of  the  submucous  coats,  (a)  For 
manner  of  application,  see  Entero-enterostomy  by  simple  suturing  (page  676), 
for  the  general  description  of  the  method, — and  Fig.  369,  for  its  application 
to  a  limited  wound. 


ENTERORRHAPHY  FOR  WOUNDS  OF  THE  INTESTINE. 

Description. — Wounds  of  the  intestines  may  be  divided  into  five  classes; 
(a)  Longitudinal  wounds,  incised  or  lacerated;  (b)  Transverse  wounds,  in- 
cised or  lacerated ;  (c)  IrrejTular  wounds,  incised  or  lacerated;  (d)  Complete 
transverse  division  of  the  intestine;  (e)  Contused  wounds. 

Preparation— Position— Landmarks. — As  for  median  abdominal  sec- 
tion. 

Incision.— In  the  majority  of  cases  the  incision  will  be  in  the  median 
line,  as  for  median  abdominal  section.  If  the  abdominal  wound,  which  may 
already  exist,  lie  outside  of  either  rectus,  and  especially  if  it  be  indicated 
that  the  wound  has  not  ranged  toward  the  median  line,  the  incision  is  fre- 
quently made  vertical  over  the  external  abdominal  wound. 

Operation. — (i)  Having  entered  the  abdominal  cavity,  the  edges  of 
the  wound  should  be  well  retracted  in  order  to  expose  the  involved  coils  of 
intestine.  (2)  All  bleeding  vessels  should  be  controlled  by  clamp  and  gut- 
ligature  before  proceeding  to  the  intestinal  operation.  (3)  If  the  omentum 
be  found  wounded,  the  lips  of  the  wound  should  be  approximated  by  gut- 
suture.  (4)  Unless  the  wounded  coil  of  intestine  be  readily  detected,  it  is 
best  to  systematically  examine  the  intestines,  beginning  at  the  stomach  — 
liftin.i,'  the  stomach  and  transverse  colon  to  trace  the  duodenum— and  then, 
catchini:  uf)  the  beginning  of  the  jejunum  beneath  the  ligament  of  Treitz, 
follow  down  the  rv^t  of  the  MTiall  and  large  intestines.  (5)  Some  surgeons 
clamj>  ea(h  wound,  in  the  ca<e  of  gunshot  wound.s  as  found — and  suture 
none  until  ;ill  are  clamped —in  order  to  control  intestinal  contents.  (6) 
Coils  of  i!it(.'-tine  tem]>orarily  removed  from  the  abdominal  cavity  should 
be  >urroun(ied  with  warm,  wet.  ^terili/ed  gauze  or  towels,  with  or  without 
a  {irciiminary  fnvt'lo})ing  with  sterile  rubber  tissue.  (7)  All  escaped  intes- 
tinal contents  -hould  i)e  wiped  awav  witli  irauze,  or.  if  excessive,  bv  irricration. 
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with  gul  sutures.  (9)  Having  brought  the  involved  portion  of  intestine  into 
the  field  of  oj^eration,  the  wound  is  repaired  as  indicated  by  the  special  case. 
(10)  Simple  longitudiniil  wounds  are  closed  by  a  line  of  interrujjlcd  Lembcrt 
sutures.  (11)  Simple  transverse  wounds  are  closed  Jn  the  same  manner  us 
lonj^iiuilinal  ones.  (I3)  In  irregular  wounds,  if  consisting  of  a  transverse  and 
longitudinal  wound  (the  two  arms  crossing  each  other  at  a  right  angle  or 
diagonally)  and  not  Uxy  extensive,  the  part  of  the  transverse  wound  on  one 
side  of  the  longitudinal  wound  should  be  first  closed  with  inlerruplcd  Lcmi>ert 
sutures — then  similarly  the  i>art  of  the  transverse  wound  on  the  other  side — 
then  the  entire  length  of  the  longitudinal  wound  by  interrupte<l  Lcmberts 
placed  transversely  to  its  length.  (See  Fig.  370.)  Sometimes  the  two  parts 
of  the  transverse  wound  and  the  ends  of  the  longitudinal  are  closed  as  just 
described — and  then  the  remaining  |>ortions  of  the  sides  of  the  longitudinal 
I  are  sutured  after  the  fashion  of  suturing  the  intestine  in  KnterojjJasty  for 
[stricture.  (See  Comment.)  Such  an  irregular  wound  as  that  made  by  a  bullet^ 
if  n<»t  ttx)  large,  may  be  treated  as  an  ordinary  wound,  being  sutured  with 
ll-embert  sutures  in  such  a  way  as  to  infold  its  margins.     Sometimes  the 


Fiji- 370— Km  »'-R**RHH'^''nv  IN  lRRKGin.AK  WouKDs  OK  TMK  I^•THS^I^ES  :— The  two  limbs  of 
;  transverse  wouml  beitiK  lir»i  &uluicd  wtUi  iiilerruiucd  l.enibcrta,  and  then  ihe  Iwo  limbs  of  the 
'  longitudinal  wound. 

I  ragged  edge  of  a  buHet  wound  may  be  advantageously  trimmed  with  cun*ed 

f  scissors  l>efore  suturing.     Where  ilestruction  has  been  great,  resection  uf  a 

portion  of  the  inlestinc,  fnllowetl  by  some  form  of  intestinal  anastomosis, 

is  generally  safer.     {13)  Complete  trans\'erse  division  of  the  intestine  will 

necessitate  an  endto-end  anastomosis,  by  means  of  a  simple  suturing  or 

^some  mechanical  device.  (14)  Contusetl  wounds,  if  at  all  bad,  should  be 
tiTate<l  as  lacerated  wriunds,  as  the  walls  of  such  wounds  are  rendered  of 
lowered  vitality  by  the  traumatism.  The  contused  surface  is  thus  turneil 
into  the  lumen  of  the  gut  by  Lembert  sutures,  where,  if  sloughing  of  ihe 
portion  within  the  line  of  sutures  occurs,  no  harm  is  done.  (15)  The  injur>' 
to  the  iuiestine  having  been  repaired,  the  abdomen  is  closed  as  in  median 
abdominal  section,  with  or  without  drainage,  as  indicated  by  circumstances. 
Comment. — (i)  Lemi)erl  or  Halsted  inlerrujited  sutures  are  generally 
Ijcst  in  suturing  intestinal  wounds.  (2)  If  any  doubt  exist  as  to  the  efficiency 
.of  the  first  row  of  sutures,  a  second  tier,  generally  continued  Lembert,  may 
[be  put  in,  burying  the  first.  (3)  .\reas  of  suspicious  suturing  may  he  slrength- 
by  suturing  over  them  omental  grafts  (elliptical  pieces  taken  from  the 
Hum  followed  by  suturing  up  the  lijjs  of  the  wound  thus  made  in  the 
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omentum) — these  are  applied  over  the  intestinal  suturing  and  held  in  place 
by  two  or  three  gut  sutures.  (4)  Resection,  followed  by  an  entero-enteros- 
tomy,  is  preferable  to  any  form  of  suturing,  if  by  such  form  of  simple  suturing 
the  lumen  of  the  gut  will  be  reduced  to  less  than  half  its  diameter.  (5)  Trans- 
verse suturing  interferes  less  with  the  vascular  supply  than  the  longitudinal — 
especially  when  the  longitudinal  is  near  the  mesenteric  border.  (6)  A  longi- 
tudinal wound  of  considerable  length,  and  more  or  less  breadth,  the  ordinary 
suturing  of  which  might  reduce  its  calibre  too  greatly,  may  be  repaired  by 
what  is  termed  "elbowing"  (such  as  is  seen  in  the  joining  of  segments  of 
stove  piijes).  The  intestine  is  bent  somewhat  upon  itself,  the  center  of  the 
bending  being  the  center  of  the  wound — ^^then  one  half  of  one  side  of  the 
wound  is  joined,  by  interrupted  Lembert  sutures,  to  the  other  half  of  the 
same  side — and  the  same  steps  are  carried  out  on  the  opposite  side.  This 
is  applicable  only  to  wounds  on  or  toward  the  antimesenteric  border.  The 
eflges  of  the  wound  may  be  sometimes  trimmed  prior  to  suturing.  Too 
great  narrowing,  as  might  result  from  simple  suturing,  or  even  resection,  is 
hereby  avoided. 

PARTIAL  ENTERECTOMY. 

Description. — By  [>arlial  enterectomy  is  meant  the  e.xcision,  or  resection, 
of  a  part  of  the  intestinal  canal,  with  or  without  the  e.xcision  of  the  corre- 
sponding ])orti()n  of  the  mesentery.  By  ])refixing  the  name  of  the  part  of 
the  canal,  the  site  of  the  i)arlial  excision  is  designated — Partial  Duodenectomy, 
Jejunectoniy,  Ilceclomy,  Ca'ceclomy,  Colectomy  (ascending,  transverse,  or 
descending).  Sigmoidectomy,  Rectectomy.  By  the  term  Enterectomy  alone 
is  usually  understood  an  excision  of  some  part  of  the  small  intestine.  As, 
of  course,  excision  of  the  whole  intestine  is  never  considered,  Enterectomy 
is  generally  used  in  the  sense  of  a  partial  excision,  without  the  preceding 
word  "partial."  Enterectomy  carries  with  it  the  idea  of  three  operations — 
partial  excision  of  the  intestine — partial  excision,  or  incision,  of  the  mesentery 
—  intestinal  junction.  The  operation  is  generally  resorted  to  where  the  disease 
or  injury  to  a  part  of  the  intestine,  or  its  mesentery,  is  .so  extensive  that  a 
portion  of  the  intestine  must  be  cut  out  and  sacrificed. 

Preparation— Position — Landmarks— Incision. — As  for  median  ab- 
dominal section  (page  631). 

Operation. — (i)  Having  opened  the  abdomen,  the  portion  of  intestine 
involved  is  brought  out  into  the  field  of  operation.  (2)  Before  excising  any 
j)ortion  of  the  intestinal  tract,  the  contents  of  that  part  should  be  removed 
from  it  as  much  as  possible — which  is  best  accom])lished  by '*  milking"  the 
intestines  in  o|)posite  directions  from  a  central  ])oint.  the  center  of  the  part 
to  l>c  excised — and  then  clamping  the  iiiteslines,  proximally  and  distally, 
beyond  the  site  to  be  removed.  Various  forms  of  clamps  are  used  for  this 
purpose,  which  may  he  divided  into  three  categories; — (A)  Special  intestinal 
clamps,  whiih  are  generally  best  (Fig.  ^71,  C); — (B)  Improvised  clamps  may 
be  used,  such  as;  (a)  Pierce  the  mesentery  near  the  intestinal  border  with  the 
ihxed  end^  of  a  pair  of  forcei>s  grasp  a  .^mall  rubber  tube  in  the  bite  of 
the  foncps  and  draw  it  through  the  mesentery —and  tie  the  two  ends 
o\er  the  intestine  (Fig.  371,  K);  (b)  Pass  a  sterilized  wooden  toothpick 
through  the  mesentery,  near  the  intestine,  and  make  a  ligure-of-8  with 
a  rubber  l)and  o\cr  it.  com|)ressing  the  intestine  between  toothpick  and 
rul)ber  band  (I"ig.  371.  D);  (c)  Pass  the  pin  of  a  safety-pin  through  the 
mesentery,  near  the  intc>tine — and  fasten,  in  the  act  of  closing  the  pin, 
a   small    |)iece   of    llat    s|)onge   over   the   intestine   (Fig.   371,  A),  (d)    Pass 
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^5pKCe  of  gauze  throup^h  the  mesenten-,  near  the  bowel,  and  lie  over 
the  intestine  after  the  fashion  of  the  rubber  tube  in  (e)  above: — (C)  The 
thumb  and  index  of  each  hand  of  an  assislanl  may  be  used  to  c«mpres.s 
the  intestine  in  the  position  a  [jair  uf  clamps  would  occupy^after  having 
pressed  away  the  intestinal  contents  (Fif».  371.  B).  (3)  The  indicated  por- 
tion of  the  intestine  is  now  excised — by  dividing  the  gut  on  either  side  of 
the  segment  to  be  removed,  with  scissors  or  knife,  exactly  at  a  right  angle 
to  the  length  of  the  intestine  at  the  part  divided — s<i  that  the  cut  ends  may 
\)e  aftenvard  approximated  without  any  tension  at  either  mesenteric  or  anti- 
mesenteric  aspect.     (There  is  somewhat  greater  retraction  of  the  antimesen- 


"?*«■  37'  -METHODS  •>!•  COSTBOI  (  INO  THK  fNTKSrlNAI.  Cf>N'TRNTS  nCRING  pARTfAI.  Ev- 
Tl^Mh<  T'lMN  -A,  Maunscll's  mtrtluKl  liy  tnraiis  of  «ipoii|»c  and  &a(ctv-|>iit ;  H,  DtKital  comptissinii ;  C 
B|>nrtal  imrstiniil  ilainps  :  D,  Ttmthpick.  ot  similar  object,  picrcitiR  ihc  rm-titiiiety.  with  ai>  ordinary 
mhttrr-twind  pns&ed  over  It  in  figure-of-eitflit  fashion  ;  K.  Rijblwr  lube  ]itfvs!*e<l  throuKb  mcsciiterv  and 
I  lt«J  owT  tfic  ititcstlHc  f  Whichever  nn-lhod  of  control  be  used,  tlic  same  method  i*  gencTalK  a|>i>lie«l 
th  iidc  uf  the  area  lo  be  excised.) 


I 


teric  btirder  naturally,)  Division  of  ihe  intestine  with  a  knife  is  better  than 
by  means  of  scissors,  which  latter  cnm[>ress  the  edges  somewhat.  It  is  well 
to  ha\e,  if  jmssible.  a  good  arten-  left  just  to  the  fjrnximal  side  of  the  pro.ximal 
intestinal  incision^  and  one  on  the  distal  side  of  the  distal  intestinal  incision — 
lo  furnish  nourishment  to  the  uniting  e«igcs.  The  triangular  space,  at  the 
separation  of  the  leaves  of  the  nicsenter\\  will  be  o[>encd  up — and  care  should 
lie  exercised  not  tn  hare  the  intestinal  tube  further  than  necessiir}'.  (4)  The 
treatment  of  the  mesentery'  corresyionding  with  the  excised  portion  of  the 
inlesiine  differs — one  of  the  following  methods  may  be  used: — (a)  Probably 
the  best  plan,  after  having  excised  the  portion  of  intestine,  is  to  remove  a 
triangular  or  V-shaped  piece  of  the  mesentery — whose  base  will  be  a  little 


674 


OPERATIONS  UPON  THE  ABDOMINO- PELVIC  REGION. 


narrower  than  the  section  of  the  intestine  removed — ^whose  sides  will  pass 
down  obliquely  toward  each  other  in  the  direction  of  the  root  of  the  mesenter}', 
but  meeting  midway  between  the  two  free  ends  of  the  intestine  and  before 
reaching  the  root  of  the  mesentery.  The  division  is  made  with  a  knife  or 
scissors,  from  a  line  with  the  free  ends  of  the  divided  intestines  at  their  mesen- 
teric borders — taking  care  to  preserve  the  artery  supplying  the  free  end  of 
the  intestine,  proximally  and  distally.  In  suturing,  the  edges  of  the  cut 
mesentery  are  approximated  with  gut  by  continuous  or  interrupted  suture 
(Fig.  372,  A  and  B).  Or  the  edges  may  be  slightly  overlapped  and 
then  sutured,  uniting  laterally  (Fig.  372.  C).  .\11  vessels  which  fall  along 
the  line  of  division  of  the  mesentery,  whose  position  is  shown  through  the 
thin  mesenterv.  should  be  li«i;at(Ml,  proximally  in  advance  of  the  division — by 


Ficr.  372.— Mkthods  oi-  SfTi'RiNc;  thf  XIkskntkrv  in  Partial  EhrrKRBCTOMV : — A.  A 
V-'iliaix  il  poition  «j1  nusouttty  oxi  istd.  witli  MituiiiiR  <>f  cdse  to  cdRe  hy  continuous  suture  ;  B,  Same. 
witli  siuiiriiiji  of  od);c  to  tdKe  J>v  imcn  iipu-d  s\ituu-s;  C.  S.iine,  with  cdg:es  overl.ipped  by  running 
suture;  1».  Mtsciit»ry  ktl  intuit,  with  irvv  id^cs  •^mmcd  tojiettier  by  continuous  ovtrrhand  stitch  ;  E, 
Same,  witli  MUurin^  of  l>uih  free  border  and  free  fold  ol  re<lundant  mesentery  to  main  mesentery, 
toKetlur  whli  closure  by  coiitinuoii-^  »;mure  of  iiitiaiue  to  tnesenleric  i>ockct.  Note — Several  mesen- 
teric ves^icls  are  bbown  li>,'ated,  by  tlie  passa>^e  of  needle  and  ){ut-ligature  beneath  them. 


passing  a  curved  needle  armed  with  gut,  beneath  them, — or  the  vessels  may 
be  tlampcd  inmicdiatoly  after  division  and  then  ligated  (see  Fig.  372). 
This  method  is  especially  advisable  in  malignant  disease  where  the  mesenteric 
glan(U  may  be  involvc<l.  (b)  .-Vnother  method  is,  after  dividing  the  intestine 
at  both  ends,  simply  to  cut  away  the  excised  portion  close  along  the  mesenteric 
attachment,  aftt^r  having  ligated  its  vessels  as  in  the  above  method.  In 
suturing,  the  redundant  mesentery  is  sim])ly  folded  upon  itself  and  a  few 
gut  sutures  passed  from  side  to  side,  along  the  angle  of  junction  with  the 
rest  of  the  mesentery — and  by  whipping  the  free  margins  with  a  gut  suture, 
to  prevent  a  hernia  occurring  through  the  o])ening.  This  method  probably 
insures  a  better  blood-supply  to  the  intestine  (Fig.  372,  D).  (c)  In  addition 
to  the  steps  mentioned  in  the  last  method,  the  entire  triangular  fold  may 
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be  sutured  back  to  the  i^eneral  mesentery  by  sutures  nJong  its  folded  border. 
as  well  as  along  its  free  burder  (Fig.  372,  K). 

CommeDt.  —  Partial  ICnlcretlomy  is  an  inromplctc  ojicralion  in  itself— 
and  naturally  ( arrics  with  it  the  idea  of  suluriri}^  lugcther  the  two  free  ends 
of  the  intestinal  canal  left  open  after  the  e.\ei>ion,  and  thus  repairinjn  the 
intestinal  tract  — but  since  the  junction  of  these  two  ends  is  accomplished 
by  a  separate  and  distinct  operation,  it  will  be  treated  of  separately  ^See 
Enicro-enierosiomy.) 


I 

I 
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ENTERG-ENTEIIOSTOMY, 

"fXTESTINAL  ANASTUMOSIf^.  APPROXIMATION.  ANt^  IMPI.AXTATION.  IN 

UKNEkAL. 

Intestinal  Anastomosis  was  originally  applied  to  the  operation  of  e>tab- 
Hshiii|i  a  cumniunii-aiion  between  the  intestine  aljove  and  the  intestine  be!o\v 
the  seat  ol  obstruction,  without  the  removal  c»f  the  portion  of  inie>iine  in 
which  the  obNtruclion  wlis  situated.  As  a  result,  the  larger  part  of  intestinal 
conienls  would  flow  by  the  new  route,  thus  "short-circuiting  "  theolislructinn 
while  the  smaller  p  >rtion  would  llow  through  the  partially  obstructctl  canal. 
until  the  obstrut  tion  was  relieved  or  became  complete.  As,  in  such  eases, 
no  portion  of  the  intestine  was  removed,  the  .\n;istomosis  was  always  a 
Lateral  Anastomosis,  that  is,  the  joining  of  the  lateral  aspect  of  one  coil 
with  the  lateral  asjieit  of  another  coil.  Subsequently,  however.  Intestinal 
Anastomosis  came  to  la*  used,  by  many  surgeons,  in  the  same  sense  as  Intes- 
tinal Approximation,  and  applied  to  b(»th  end  Uj-encl  and  to  lateral   joinings. 

Intestinal  Approximation  was  originally  used  to  signify  the  union  of 
the  portions  of  the  intestinal  tract  following  the  excision  of  a  part  of  the 
canal — the  approximation  being  either  en<J-to-eiid  or  lateral.  In  End-lo  end 
Intestinal  Apprtiximalion,  after  the  excision  of  a  part  of  the  inteslii^e  has 
been  accomplished,  the  free  ends  of  the  intestine  abivc  and  below  are  ap- 
proximated and  united.  In  Lateral  Intestinal  .Kpiiroximation.  after  the  partial 
enterectomy  has  l>een  performed,  the  free  en<!s  of  the  intestine  above  and 
IkIow  are  closed  by  suture.  i\n<l  then  the  lateral  aspect  of  the  closed  upper 
end  is  appro.ximalcd  and  unitefl  to  the  lateral  aspect  of  the  closed  lower 
eitd. 

Intestinal  Implantation  has  generally  been  use<l  to  signify  the  implanta- 
tion, or  union,  of  the  end  of  cme  piece  of  intestine  into  an  opening  in  the 
lateral,  antimesenteric  aspect  of  another  coil — following  the  excision  of  a  seg- 
ment of  intestine.  This  process  of  union  imitates  the  union  of  the  ileum  with 
the  colon  (ca-cum). 

Entero-enterostomy  signifies  the  junction  of  the  lumen  of  some  part  of 
one  inte-tinal  coil  with  the  lumen  of  some  part  of  another.  Strictly  speakings 
therefore.  Knlero  enterostomy  is  a  term  of  bro.-ider  signilicance  than  those  above 
usr<l,  and  includes  Anastomosis,  Approximation,  and  Implantation.  No  hard- 
and-fast  Tuk.  however,  exists  as  to  the  use  of  the  terms  de-'iignating  the  union 
of  coils  of  intestine,  but  the  shades  of  ditTerence  expressed  in  the  terms 
Intestinal  .Vnastomosis,  Approximation,  and  Implantation  might  probably  l»e 
more  accurately  expressed  l»y  the  terms  Entero  enterostomy  l>y  Lateral  .'Vn- 
astomosis— Kntero-enlerostomy  by  Knd-lo-end  .Approximation  —Kntero  en- 
terostomy by  Lateral  Approximation  -Entern  enterostomy  by  End  inside 
Implantation.  While,  therefore.  Entero  einlerostomy  expresses  the  Junction  of 
lumina  of  segments  of  intestine,  the  method  of  (hat  junction  is  best  expressed 
by  following  the  term  with  some  qualifying  words. 
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The  Scope  of  the  Methods  of  Intestmal-joining.— Many  of  the  methods 
used  for  variously  uniting  segments  of  the  intestines  to  each  other  are  also  used 
to  unite  portions  of  the  intestines  with  different  parts  of  the  stomach — ^and  also 
with  the  gall-bladder.  The  range  of  usefulness  of  any  method  of  intestinal 
joining,  therefore,  is  measured  by  the  ability  of  that  special  method  to  meet  the 
requirements  of  the  following  operations  involving  the  intestines:— Entero- 
enterostomy  by  Lateral  Anastomosis;  Entero-enterostomy  by  End-to-end 
Approximation;  Entero-enterostomy  by  Lateral  Approximation;  Entero-en- 
terostomy by  End-in-side  Implantation;  Simple  G astro-en terostomy  (by 
lateral  anastomosis,  or  end-in-side  implantation);  Gastro-enterostomy  fol- 
lowing pylorectomy ;   Cholecystenterostomy. 

The  Methods  of  Accomplishing  Intestinal  Joinings. — (i)  Union  of 
portions  of  Intestinal,  Gastro-intestinal,  and  Cholecyst-intestinal  tracts  by 
simi>le  suturing; — (2)  Union  of  i)()rti()ns  of  Intestinal,  Gastro-intestinal,  and 
Cholecyst-intestinal  tracts  by  absorbable  mechanical  devices; — (3)  Union  of 
portions  of  Intestinal,  Gastrointestinal,  and  Cholecyst-intestinal  tracts  by 
non-absorbablc  devices; — (4)  Union  of  portions  of  Intestinal,  Gastro-intes- 
tinal, and  Cholecyst-intestinal  tracts  by  mechanical  means  temporarily  used 
during  suturing. 

Note. — In  the  various  operations  of  Entero-enterostomy  it  is  not  necessar>' 
that  any  ])revious  exci>ion  (partial  enterectomy)  must  have  been  done — though 
^uch  an  excision  may  have  been  done.  In  the  following  of)erations  of  Entero- 
enterostomy  the  joining  of  the  ]>«)rii()ns  of  intestine  will  (to  make  the  operation 
more  complete)  be  supp<)>od  to  follow,  in  the  majority  of  cases,  excision  of 
some  part  of  the  gut.  Of  ctHir>c.  the  same  operations  which  are  applicable 
after  the  excision  of  a  part  of  the  intestine  are  also  applicable  after  a  circular 
division  (circular  enterotomy)  of  the  gut  without  any  excision  of  a  part  <rf 
the  canal. 

^A)  ENTERO-ENTEROSTOMY  BY  METHODS  OF  SIMPLE 

SUTURING 

IN  »;i:ni:r.\i.. 

Unitm  is  here  acconij^lished  by  the  ordinary  methods  of  suturing,  unaided 
by  mechanical  dc\iics  otiuT  ilian  >uturc>. 

(i^  I  or  the  general  prin(.ii>lcs  of  intc>iinal  suturing,  see  Enterorrhaphy  in 
General.  (2^  Fine  >ilk  or  t'lne  ehromic  gut  may  he  used  throughout.  Or  silk 
m.jy  be  u<ed  for  ilie  l'ir>i  tier  and  chromic  gut  for  the  second.  This  applies 
whether  ilie  t"ir-i  tier  ineludes  all  t!ie  co.-.ts  or  only  the  mucous  membrane.  (3) 
SvMiie  >viri:eon<  jTciVr  tv^  u-e  only  iiuenu'ned  sutures  throughout  in  intestinal 
Miturin-:  upon  ti'.e  crov.t^j  tliat  in  lontituious  suturing  (especially  when  of 
vilk'  ihe  -vi.e  of  t!ie  o'vni:v.:  Invon-.e-  nh>re  (>r  lc>s  fixed  and  less  capable  of  the 
il:-:o'r.ion  \vlv\ii.  on  t'r.e  ofn^r  h.'.:vi.  may  readily  ».xTur  in  all  forms  of  inier- 
r\:ptev!  -r.:>:re-.  ,4  It  i-  well  :o  be.ir  in  mind  that  st^metimes  Lembert  imer- 
n:!^:e.!  -v.tv.re-  w  hic'i  !r..;v  aj^pe.ir  to  i>e  near  enough  in  the  undisturbed  condi- 
tio", or"  !'u^  l:'.::  lH\o:v.e  ',<v«  :",\r  a'.wti  when  it  i<  distendeil.  (S^  No  matter  what 
lor-^',  o:  -;i:v.ri"i:  '-e  v.-e-i  for  :ne  rirst  tier,  the  second  tier  should  include  only 
v\c  -er<\>.  rv,;-v  v."  .r.  ..-.:.  "f  's>--"^'!e.  p.-rt  of  the  >i:bmucous  coats — ^and  should 
b\'.r\  ■".  -.'e  r.r-:  :  e:  O  P/Vu-.i-ve-  e:-.couniereil  in  placing  sutures  may  be 
larceA  o\e"vO"-!'e  •  ;.  -e'  ■-;:  :'.e  >::e  iv-  ;>o  s;:n:revi  with  delicate  forceps  and  thus 
c.';>i".c  :■•".:  "  .v:  :  '  "•^e:  •.•-.e  rue.i'.e  w::h  i:->  :>ro;vr  aspect  rendered  prominent 
':  V  e\o-  .c"-    ■  :       .  e:.        7   When  segments  of  unequal  sine  are  to 

be  ..:  •  -.-\  •".  :v\:  e-     : ;  <.  ■  ■ .  ::'.e  or.'.v  w.- y  this  can  l>e  done  by  simple  suturing 
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is  either,  (a)  to  partially  dose  the  opening  of  the  larger  gijt  down  to  the  size  of 
the  snialler,  which  ma\'  l>e  aciomplished  by  taking  a  V  shaped  pietc  out  of  the 
anlimesenteric  aspect  of  the  lurgcr  gut  and  then  suturing  together  the  edges  of 
the  V  before  making  the  junction,— or  (b)  by  cutting  the  opening  of  the  smaller 
gut  obliquely  (Wehr's  method)  instead  of  transversely,  at  the  ex[>ense  of  the 
free  border,  and  thus  increasing  its  size  to  match  the  larger  giil.  The  best 
methcKJs.  however,  of  uniting  segments  of  unequal  size  are  probably  either  by 
the  Murphy  button  or  die  Maunsell  method. 


ENTERO-ENTEROSTOMY     BY     SIMPLE     CONTINUOUS     OVERHAND 

SUTURE  OF  ALL  COATS.  FOLLOWED  BY  INTERRUPTED  OR 

CONTINUOUS  LEMBERT  SUTURES  OF  OUTER  COATS. 

Description. — The  first  tier  of  suturing  is  for  approximation  and  strength 
— the  second,  for  uniun  of  the  serous  surfaces  and  occlusion  of  the  intestinal 
lumen. 

Preparation— Position— Landmarks— Incision.— As  for  median  ab- 
dominal section. 


F<K  J73— EKnSHO-B.VTKItOSTOMY  BV  SiMri.U  Co.VTINirol'S  OVKHHAND  SlTVRlNOOK  Al.L  COAT«, 
POlLOWKl>   HV   IXnXKt  rTH>  Ofc    (CONTISUOt'S)   LKMItKKT    Sini'KES  OF   OllTKR    COATS  :— A  Tliclhirtl 

ol  buldinic  llic  liitt^tinc  anil  i»lruducit)£  tlie  first  tier  ot  simple  cotilinuous  overhand  suiurtitg  ot  a\\ 
c<nt«.    Aulhur'it  tttclhud. 

End-to-end   Approximation— Author's   Method.— (i)  Open    the  ab 
domcn— isolate   and   bring   forward   the  indicated    coil    of   intestine — press 
away  the  intestinal  contents — apply  intestinal  clamps,  proximally  and  dis- 
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tally,  to  the  site  to  be  excised — and  excise  the  portion  of  intestine,  with 
or  without  the  corresponding  portion  of  mesentery  (see  Enterectomy). 
The  two  ends  of  the  intestine  are  now  brought  into  convenient  apposition 
for  suturing,  and  are  held  in  apposition  during  the  placing  of  the  first 
tier  of  sutures.  (2)  The  first  row  of  continuous  suturing  passes  through 
all  the  coats  of  proximal  and  distal  segments  of  intestine,  and  consists 
of  a  continuous  silk  or  gut  suture  carried  upon  a  straight  needle  held  in  the 
fingers.  The  surgeon  holds  the  appro.ximated  borders  of  the  two  coils  of 
intestine  over  the  radial  aspect  of  his  left  first  finger,  approximating  the  op- 
posite borders  with  the  left  second  finger  and  thumb  (or  holds  them  over  his 


A  - 


''"'K"^-  37J-,C^  —  "J* '  Alls  OK  SiMPi  I-:  CoMiMors  Ovkrhand  SiTfRtNG  OF  All  Coats,  SHOWN 
IN  I'll..  ,^7.;:  -A.  Mamu'i  nf  knotting  aiul  l)i.i;iiuiiii>;  suliirf,  at  tJ—Uavcrsinjj  posterior  edges  of 
iiili-stiiKs  ami  iiK  liidiiii;  lainiti.r  nt  iiuscnl«.i  \  al  f>.  wlifiuc  ihc  suture  starts  to  return;  B,  Manner 
ill  tiavtisiiiLj  aniiiioi  t.<ij;i-.  oi  iiihstiiies-aiiil  iiuliiiK  tho  suliire  at  a.  preparatory  to  knotting; 
(',  M.uiiK'i  '>!  iviii.t;  luial  knot  ..1  iii>i  tii-t  i>i  sinuics  at  a,  and  appearance  of  suture-line  and 
a|iini>\imatcii  leaves  uf  meseiilei  y.     Aulhur's  method. 


loft  second  tini^'cr.  approximatini,'  w  iih  his  left  index  and  thumb).  (See  Fig. 
7,-; ;  )  lM)ur  thirkiicsscs  oi  gut  are  ihus  !)rought  together,  two  from  the  prox- 
imal and  two  from  the  disial  end  of  the  divided  intestine.  The  adjacent 
aspect>  of  liie  apposed  cd^es  should  be  first  sutured.  (See  Fig.  374,  A.)  The 
needle  sliould  first  niter  at  the  antimescnterie  borders,  the  first  stitch  l)eing  so 
plaied  as  to  k-ave  tlie  free  vm\  of  the  suture,  after  knotting,  on  the  outside, 
whii  h  i>  (lone  by  beiiinniiiii  the  stitch  from  without  and  then  passing  the  needle 
back  into  tlie  hnnen  after  tyini]j  ilie  first  knot,  .-^.fter  the  needle  has  passed 
back  into  tlie  hnneii  it  should  always,  in  going  toward  the  mesenteric  attach- 
ment, travel  fri>m  witliin  outward  through  the  wall  of  the  intestine  on  the  right 
(nearer  tlie  operator)  then  from  without  inward  through  the  wall  of  the  intes- 
tine on  the  left  (further  from  the  ojterator) — and  so  on,  descending  toward  the 
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mesenteric  aspect.  The  last  stitch,  V>efore  beginning  ihe  relum,  includes,  besides 
the  two  thicknesses  of  the  j;ut,  also  the  two  laminie  which  arc  adjacent  (one 
from  the  [iroximal  and  one  from  ihe  distal  jKtrlion  of  gul).  And  the  tirst  stitch, 
after  beginning  the  return,  includes,  besides  the  two  thiciinesses  of  gut,  also  the 
jtwo  laminie  <>f  mesentery  (one  from  the  proximal  and  one  from  the  distal  por- 
[lion  of  gut)  which  are  furthest  from  each  other  at  the  taking  of  the  stitch,  hut 
which  will  be  brought  into  contact  by  the  stitch.  (See  Fig.  375,  B.)  The 
IsuiurJng  is  then  continued  back  to  the  anlimesenteric  aspect  in  an  overhand 
stitch,  as  Ijefore — passing,  ntjw,  from  without  inward  through  the  wall  of  the 
finlestine  nenrer  the  operau^r.  and  from  within  outward  through  the  wall  of  the 
iinlesline  further  from  the  operator.  When  the  last  stitch  is  reached,  its  free 
tend  on  the  outer  side  is  knotted  to  the  free  end  left  on  the  outer  side  at  the  start. 


^» 


*■  iie-  577.->E»TE««-liMTttROSTOMV  BVSlMPLS  CONTIMeOOS  OVERHAND  SirnrRIWCi  OK  Aut.  COATS, 

prrituowKD  KV  lN"nin«vprEn  (OR  CoNTiNrot'sl  LfcnKHURT  SiTt^BKs  nv  Oi'Tkk  0»ats  :— A  mcthwl 

tot  hoiaiiiK  ilir  intcMiiie  and  JitlrrKluciDg  the  strcoiirl  tier  of  tiitentiitted  i.embert  suturi-s,  which  isf^cen 

Jturviiijc  iti  the  fir>t  tit-r  uj  continuuut  tivcrti.-^iitl  }>uturiiiK.   Thi-  ai^iManiShiiiitU  urc  hvkl  hi  proiinthjii 

Ulte  suluriug  the  aiileriur.  and  in  ;>upiiiation  while  »Uluriiig  Ihe  [Xistcrior  *6f>cvt.     Aulhuf's  method. 


(See  Fig.  376.  C.)  During  the  return-row  of  suturing  care  is  taken  that  the 
istitches  do  not  jienetrate  the  coats  already  whip[>ed  together  by  ihc  first  row — 
|which  is  easily  avoided,  as  the  edges  are  all  in  [ilain  view  as  each  needle-|^unc- 
[turc  is  made.  (3)  The  second  row  uf  suturing  consists  of  inierrupled  Lembert 
btilurc-s  fiassing  through  the  serous  and  muscular,  and  jirobably  also  the  sub- 
,1iiucous,  coats.  The  .sutures  are  silk  or  chromic  gut,  carried  upon  a  straight 
iincedie  held  in  the  fingers.  The  liarrel  of  intestine  is  now  held  out  straight  by 
Ian  assistant,  who  grasps  it  about  to  cm.  (4  inches)  on  either  side  of  the  suture 
[line — while  the  operator  picks  up  a  transverse  foltl  of  the  gut  wall  near  the  origi- 
jnal  suture  line  by  means  of  delicate  forcej>s  hehl  in  his  left  hand  -and  a  similar 

EK'Voncl  the  suture-line — ])assing  the  needle  through  both  folds  in  the 
>embert  fashion.    (See  Fig.  377.)    One  half  of  the  circumference  of 
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the  gut  is  sutured  from  one  side,  after  which  the  intestine  is  tumeri  over  ami 
the  other  half  sutured  from  the  opposite  side.  The  sutures  are  insened  in  the 
usual  manner  of  the  Leml)ert  method — the  forceps  picking  up  the  tis>ue  in 
transverse  folds  and  thus  drawing  it  away  from  the  opposite  wail,  thereby  m:X- 
ing  the  passage  of  the  suture  easier,  and  the  penetration  of  the  opjHisiie  wjil 
im[)Ossihle.  Especial  care  is  necessary  as  the  diverging  lamina*  of  the  mesentcri 
are  encountered,  in  order  that  each  lamina  may  be  closely  approximated  to  the 
barrel  of  its  own  segment  of  intestine  and  to  the  opjx)site  lamina  on  the  <.\mt 
side  of  the  intestine.    The  Lemberl  sutures  should,  therefore,  Ih»  continue"!  »n 


V\i:<      I--  and    .?-■».— F'Ml  KO-KNl  I  ROSTOMY    PV    SlMPLH   ('ONTlVl-OI<i   OMKIMNP    S-T"  k:*" 

All   '  '    \  I  •>,  1 1  ■;  t  cuiii  r\  1m  iKki  I'l  i-.n  iok  ( ■f>M  isi  nr  s-  I.i  Mi:i'.k  [  S"   t  ■  ki  »«  m   t  r  im  i.  •  *  - 
A,   A'i..ili.  •    iiciliii.l  I.I    liiildim;  till-  iiiti>tiii<  s  :iiii|    mttudin  ill;;  iIk-  lii-i  tui   i-t    -mi|.'-  •■■;.;" 
'.ijtiii ,!  i:  I.I  .i!,  .i.;it-.   I'..  Di.ij^i.iin  >.iiii»iii>{  iii.iiiiki  di    iiiiUMluriiii;  llii-   Uiivc   im  linKt..ttv  :■.■  " 

MIlllH    -         Aulll.'l    -  IIH.lll'iil. 


down  t«)  (lie  very  junction  of  llie  mesentery  with   the  inlotino  and  slidi''- 
l»cynni|. 

Note.  In^tiMii  ol  li(tl<lin«j[  the  imcsiincs  as  above  dt'scril>e<i  duririL' t'"'' 
j)!;»i  iiTj  of  tlic  fir-i  tier  ol  sutures.  >cvcral  mctiiods  of  holding  them  in  aj'ix^'''''''^ 
m.'iy  Ix-  eni|>loye(l.  Tliree  interrupted  '^utures  may  be  place<l  and  kr.ollf'  ■■' 
looji.^  ii>  trtiiporary  trariion  futures  -each  imluding  all  the  coat>  oi  tin- 1'*" 
a<lja<  eiii  wall-  of  the  proximal  and  distal  segments  of  intestine  one  |ilared  -i: 
the  nu-enierit  a-^|>eit  and  (he  other  two  dividing  the  circumfereiuv  I't  '•''^ 
severrd  ni'U  into  thri'e  CiHial  pari-^.  An  a-s^i^tant  now  draw-,  these  ihrci-  i""!'^ 
in  <litY<Ti-iii  din  I  lion-  (whith  a  single  a»i'^tallt  lan  do  by  hiH>king  themnvi-rt-:- 
l"in.v:er-.  if  the  lonp-.  are  not  too  long)  -  whereby  two  objects  are  accomj'li^!''"" 
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— one-third  of  the  margins  of  each  gut  are  brought  into  contact, — and  the  mar- 
gins of  the  other  two-thirds  are  held  out  of  the  way  (and  thus  the  penetration  of 
their  wall  by  the  needle  rendered  impossible).  While  held  in  this  manner,  the 
adjacent  margins  of  each  third  are  whipped  together  by  a  continuous  overhand 
suture — after  which  the  temporary  traction -loops  are  cut  and  withdrawn  (or 
may  be  tied  and  cut  short,  as  permanent  interrupted  sutures  reinforcing  the 
continuous  ones).     (See  Figs.  378  and  379.)     The  second  tier  of  interrupted 
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(see  Fig.  380,  li). — (b)  Pass  a  traction-suture  at  the  mesenteric  as|)ect.  and  an 
other  at  the  antimesenteric  aspect,  near  to  but  not  quite  at  the  free  marein>  - 
and,  while  these  are  drawn  upon  by  an  assistant,  whip  the  free  edges  together  ;i5 
above — and,  while  further  drawing  upon  them,  invert  the  first  suture-line  wiih 
a  probe,  and  place  a  row  of  Lemberts  so  as  to  permanently  invaginate  the  first 
tier  (see  Fig.  380,  C). — (c)  The  free  ends  of  the  intestine  may  be  clo>e<i  by  3 
continuous  overhand  suture  of  all  the  coats  while  the  walls  of  the  intestint-  are 
still  held  in  contact  by  the  si>ecial  forceps  grasping  the  whole  width  of  inTestine. 
and  along  whicli  they  have  been  divided  in  the  operation  of  enterectomy— fol- 
lowed by  an  invaginating  Leml)ert  tier,  as  above  (see  Fig.  381.  B).— id)  The 
free  end  of  each  piece  of  intestine  may  be  gathered  together  by  an  ordinary 


^  - 


C  - 


I'ijJ.  381.— T.ATKKAL  iNTKSriNAL  Al'F'KtlXIMATION  RV  SlMPI.K  CONTINIOrS   Ovj-.RHANI>  "^If  "iv: 
<ir     Al.l.    CoAl'^.    1  .'I  Hi\VI-I)    l!V    lN[)'KKl  riKI)    (OK    l."nNMNr<il  S)     I   KMKIKr    SrilKK.v    -p    0' ■'» 

«"i'\is  : -A,  ShnvMiii;  iii.iiituT  «ii  caiTN  iiik  >iituro  ai'ouml  eiuis  and  .'iloiit;  .iiiu-iinr  a-jivvt  ■.■:  i-i. -:  ■ - 
r.,  M:iiiiii.  I  «>r  li"'.i1iiiic  iiul  oi  iiiii.'>.tin(.- \\  ith  claiii[>-torceps  wliilc-  MiliiriiK; ;  C.  M.iinierol  il.'^i-H'"' 
ui  iiiti  -iliiic  u  iili  |•m>^•-^trlrl>;  sutiiTc  |iiV|Mr.itui>  to  (ilaciiiK  linal  I'^'r  «-••  t■lll^-^^uufcs. 


inir.M"  >tring  suture-  anrl  this  first  tier  then  further  invaginated  by  ii  ^t'l■;^'' 
tirr  of  Li'mbi-rt"..  as  alM»ve  ilcscribed  (see  Fig.  381,  C).  (3)  Having  iln-M'^i' 
ojicn  iiid-  kA  the  izui.  a]>|>r()ximate  these  ends  so  that  they  overlap  alx^ui  ^  •^' 
7.-;  I  Ml.  (J  In  3  iiulu'si.  with  their  antimesenteric  aspects  in  contact  -amih'-f 
an  a— i>tant  liolil  them  in  this  position.  (4)  Place  a  tier  of  continuous  Lemif' 
sutiirinir.  (if  gut  larrioij  up(»n  a  curved  needle  held  in  a  needle-h«i!di'r,  :i!'^'- 
V.  Iiat  will  lu'  the  ]»n>.iiTi(tr  lino  of  union  between  the  serous  surfaces  cvti-n'--.- 
\\\v  line  o\  -utiirinij  out  at  cither  end,  in  a  somewhat  elliptical  form.  iK-vomi  i"'*^' 
liinii-^  of  tile  f-.Mure  inri««ion  leaving  one  end  of  the  suture,  after  knoitin-j.  i<'"- 
and  free  .iiiii  \W  imIut  end.  also  after  half  knotting,  long  and  ihreade«i  u;*''! 
llie  needle.  1  Sre  lii:.  3S0.1  (5)  Incisions  in  the  long  axis  of  l)oth  picfc-'^'' 
inte-^tine  arc  ;»o-.\   made  o;^jjo.-ite  each  other  in  the  corre-^pondinu  a-i-O'--'' 
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he  guts. — and  sufficiently  far  from  the  posterior  suture-line  lo  leave  two  free 
Sdgcs  for  suturing — and  equidistant  from  what  will  form  the  anterior  suture- line 
)f  the  serous  surfaces.  These  incisj<jns  will  be^in  :ind  stop  short  of  reaching 
Ihc  outer  limits  of  the  surrounding  Lemlwrt  suture-line  which  will  enclose  them. 
6)  The  corresponding  free  marjjin^  of  the  wijunds  arc  now  sutured  with  con- 
inuous  overhand  silk  suture,  carried  in  a  curved  needle  helci  in  a  needle-holder. 
Icgin  the  suturinp  at  the  ricrht  end  of  the  posterior  aspect  (furthest  from  opcr- 
Itor) — knot  the  suture  and  leave  one  end  of  the  thread  free — and  continue  the 
Aituring  toward  the  operator,  until  the  posterior  lips  are  united,  ilavini; 
reached  the  limit  of  the  ^wslerior  aspect  of  the  o|»eujnj;,  the  direction  of  the 
futuring  now  changes  and  is  made  to  traverse  the  antcritir  aspect  of  the  wound, 
tfmilarly  whipping  together  the  anterior  lips  of  the  intestinal  incisions  from 


1 


r'lir-  S<i>  — t-ATRMAI.    tVTKSriNAL    ANASTOMOSIS    BV   StMPtU   CONTINUOtfS  OVKKIiANU  St'Tt  HIM> 

or   An    Coats,  i-ouownn  hv   Inikrhi  ctko  iok   CoNTiNt'OL's)   Li.mkpbt   S>  ti'k>«»  oi»   Ui  run 

I  '^A-tu  — A.  Simple  cuiuitiuuu>  overhaiitl  ^lltt^t•o(  ull  •.uais;  B.  Coniiimoub  Leiubcii  suture  of  outer 

The  inicsiUwl  curi iriit  pa»M3  »;>  itidicMicd  b)  arrows.  "  fthort-<ircuiiln£ "  the  cancerous 


left  to  ripht,  away  from  the  ojierator— until  the  point  of  beginning  is  reached, 
when  the  eii<l  from  which  the  needle  has  jii>l  been  withdrawn  is  knotted  to  the 
end  previously  left  free  -  thus  completely  approximating  the  lips  of  the  o|)en 
ings  throughout.  (7)  The  threaded  needle  of  the  original  sertnis  suture,  which 
had  Iwen  temporarily  dropped,  is  now  taken  up — and  this  line  of  continuous 
I>emliert^  is  carried  on  around  the  outside  of  the  line  uniting  the  e<lges,  at  the 
same  distance  from  their  edge  as  the  posterior  serous  line  passed— until  the  free 
end  f>f  line  of  serous  suture,  left  at  starting,  is  reacheti,  when  they  are  knotted 
together,  which  completes  the  union  between  the  intestines.  (See  Fig.  381.) 
(b)  The  mesentery  is  now  sutured  as  indicated. 

Lateral  Anastomosis.— The  o|)eration  is  here  performed  in  a  jirecisely 
similar  manner  to  the  last  (Lateral  Approximation)— omiuing  the  excisicni  of 
any  portion  of  the  intestinal  canal— the  antimesenteric  aspects  of  the  gut  being 
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brought  into  apposition.  Care  is  taken  that  the  intestinal  coils  are  not  twked 
out  of  their  natural  relations.     (See  Fig.  382.) 

Note. — In  Lateral  Approximation  and  Lateral  Anastomosis,  in  order  10 
prevent  bagging,  and  sagging  away  of  the  intestines  near  the  site  of  union,  it  is 
well  to  slightly  scarify  and  suture  (or  suture  alone)  the  free  portions  of  the  in- 
testine together  for  about  2.5  cm.  (i  inch)  on  either  side  of  the  union. 

End-in-side  Implantation.— (1)  Following  excision  (for  e.\ample.  of  the 
caecum)  the  free  end  of  the  intestine,  the  lateral  aspect  of  which  is  to  receive  the 
implanted  gut,  is  closed  by  a  double  line  of  suturing  in  precisely  the  same  man- 
ner as  described  under  Lateral  Intestinal  Api)roximation.     (2)  An  inc\>m  i? 


-  -  A 


I'ii;    :•^;.- rM»-iN-sini-:  Inthstinai.  Imi'lastation  nv  SiMrt  i    CnMiMfUs 'i>k  1nji>i>" 
0\  I  kiivNp  Si  n  kis..   oi-   All.  «"oais.  koi.i.owkp   by  Imkrri  rii-.i»   mk  t'.isi  isi  ■••.>■  1.!*""' 
S'   II  'is  ..1    <  >i  1 1  K  t'oMs  :_.\,  llfiini;  H,  AscoikIiiik  cuktii ;  f.  C,  Ililcirupt^J  Miiurt-s  «it  •••    ■" 
til  l>o",li  iiit«-iiiiv  -  ;   I),  ('(iiiiiiiuoiis -iitiii^' ot  oiUi'T  (.iials. 


made  near  the  end  of  the  invaj^inatcd  gut  corresponding  with  the  endof'^ii'" 
bi'  implanii-d.  (3)  The  ojn-n  i-nd  of  the  gut  which  is  to  l>c  implanted  (U"----') 
of  smaller  (alibre)  i>  now  brought  into  apposition  with  the  incision  upi'ii '^'' 
antime-<enterii-  a>-|)etl  of  the  gut  which  is  to  receive  the  implantation,  al.i''"'-* 
5  (in.  (J  inche-^^  from  its  sutured  end — and  held  in  contact  by  an  avi^'-f'^^ 
tliroiiu'hoiii  the  ojuTation.  .\  h'ne  of  continuous  overhand  >ilk  ^uture-i.  carni''' 
upon  a  iiirvtMl  m-edle  lield  in  a  needle-holder,  is  placed  through  all  thei*'-'^' 
nf  both  ]»ifv(-  of  the  intoiine,  in  exactly  the  same  manner  as  descriliotl  uii<.t'r 
iIr-  Lateral  A|>|>ro\imation  operation,  the  dilTerence  in  the  direction  of  aj>l';^''' 
tion  of  the  two  pieee>  of  gut  in  the  end-in-side  implantation  making  nodi"'^'^" 
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Knee  in  the  manner  of  application  of  the  sutures.  Interrupted  sutures  may 
be  used  instead  of  the  continuous.  The  margins  of  the  end-opening  in  one 
piece  of  intestine  and  the  lateral  oi)enings  in  the  other  are  thus  brought  together 
throughout.  (4)  A  continuous  or  interrupted  Lembert  suture  is  now  carried 
through  the  serous  and  muscular  (and  probably  into  the  submucous)  coats  of 
the  two  pieces  of  intestine,  in  such  a  manner  as  to  surround  the  first  line  of 
Ihrough-and-through  suture  in  a  somewhat  elliptical  fashion.  (5)  The  mesen- 
teric borders  are  sutured  in  such  a  manner  as  to  leave  no  tjpening  through  which 
coils  of  intestine  may  pass.     (See  Fig.  3,8$.) 

Note. — (I)  The  same  ultimate  methtjd  of  union  may  l>e  accomplished  in  a 
somewhat  different  order.  The  serous  surface  near  the  free  margins  of  the 
smaller  gut  may  l>e  attached,  by  Lembert  sutures,  to  the  serous  surface  of  the 
invaginated  gut,  in  such  a  position  as  to  correspond  with  the  future  opening — 
the  allachmenl  being  tirst  along  the  posterior  aspect,  as  in  Lateral  Approxima- 
tion. An  o|>cning  is  then  made  by  incision  into  the  invaginated  end  corre- 
sponding with  the  partly  attached  free  end  of  intestine.  The  free  edges  of  ihe 
opening  are  then  united  through(*ut  by  continuous  silk  suture — after  which 
the  continuous  or  interrupted  Lembert  suture  of  the  serous  surfaces  h  carried 
around  the  anlerioi  asi>ect  of  the  opening — thus  completing  the  union.  (2) 
The  f>rf)cess  of  union  may  be  merhaniially  aided  by  using  .Senn's  ruliber  band 
as  a  temfKjrary  ring  within  the  segment  of  intestine  to  be  implanted  —where  it 
is  held  for  a  lime  by  gut  sutures — and  is  afterward  liberated  and  passed  down 
the  canal. 


ENTERO-ENTEROSTOMY  BY  THE  CZERNY-LEMBERT  INTERRUPTED 

SUTURE. 

Description. — The  edges  of  the  mucous  coat  are  brought  together  by  the 
interrupted  Czcrny  suture,  which  passes  through  this  coat  alone — folltnved 
by  the  ordinar>'  intermptetl  Lembert  suture  through  the  serous,  muscular,  and 
.part  of  the  submucous  coats.  The  method  of  appliration  is  the  same  as  thai 
described  under  '*  Enlerorrhaphy  by  the  Czerny- Lembert  interrupted  suture" 
(page  666). 

Preparation — Position— Landmarks— Incision. — .\s  for  median  ab- 
dominal sertion. 

End-to-end  Approximation  (i)  The  ends  of  the  intestines  are  held  in 
convenient  apfKisition  -as  dcscriljcd  in  the  same  of>eration  by  the  last  method. 
iThe  suture  con.sists  of  silk  or  gut,  carried  u\H)n  a  curved  tieedle  held  in  a  needle- 
holder.  The  manner  of  manipulating  is  descril^ed  under  Lnterorrhaphy  by 
this  method.  The  sutures  are  interrupte<]  and  are  introduced  and  knotted 
from  within,  in  ihe  Czerny  fashion.  \\'hen  the  circular  enterorrhaphy  is 
iaimost  comfilcled.  the  last  suture  or  two  are  somewhat  more  difficult  to  place, 
owing  to  the  tendency  of  the  knot  to  remain  u|Min  the  outer  asperi— which  may 
J>e  allowed,  as  this  tier  will  \>e  >ul>set|uently  buried  in — or.  letter,  may  Ije  in- 
Vaginaled  within  the  lumen  of  the  gut  by  a  probe.  (See  Fig.  384,  B.)  (3) 
Baving  ( ompleled  the  first  ur  mucous  tier  of  sutures,  the  second  or  outer  tier 
if  inlermptcd  Lemberls  is  carried  through  ihe  serous,  muscular,  and  part  of 
the  submucous  i  oats— and  consists  of  silk  or  gut  carried  uf>on  a  straight  needle 
licid  in  the  lingers — and  is  intrrwluced  in  every  respect  as  the  interrupted 
J-embcrts  are  introduced  in  the  method  just  desiribed.     (See  Fig.  ^84.  A.) 

Lateral  Approximation— Lateral  Anastomosis— End-in-side  Implan- 
tation.— The  methods  of  holding  the  segments  of  intestines  in  contact  and  the 
ncrul  principles  of  completing  the  entero-enieroslomy  are  the  same  as  in  the 
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corresponding  operations  by  the  overhand  continuous  suture  of  all  the  coats, 
followed  by  the  interrupted  or  continuous  Lembert  suturing  of  the  outer  twit> 


J'iK-    o"**- —'■-•** '•••XO-J-NTIiROSTOMV     BY     IHK     CZKRNY-LKMBER  T      ISIERRL'PIFD    Si  1 .  H     ■■  1 . 

Czfiiiy   iiitriruptc-d   .-iilun.-   passiiiK  lliroii^h  mucous  ami  imrt   of   siiliiiiU(-(iii<:  nuls— aiijiiuxi  :■ 
wiiliiii;   A.  I.cinhcri  intt-iiiiptcii  suture  jtiihsini;  tl)n>uj;li  ^t-rous,  must  ular.  and  pail  <>t  MJur^i  -  > 
coal.s— appiie*!  inmi  without. 

— with  the  exception  that  the  tirst  tier  of  suturing,  in  the  present  melh««l.  i»i'f 
the  mucous  coat  alone,  and  the  second  tier  of  the  outer  coats. 

Note. — The  Czcrny  suture  should  include  some  of  the  submucous  nwi.  lo 
hold  well. 


ENTERO-ENTEROSTOMY  BY  HALSTED'S  METHOD  OF  INTERRUPTED 

MATTRESS  SUTURES. 

Description. — The  opposite  intestinal  walls  are  brought  and  heM  in  mn- 
taci  by  a  single  tier  of  the  characteristic  Hal>ted  mattress  or  (juilt  inlcmii'tol 
suture,  pa>>ing  through  the  serous,  muscular,  and  part  of  the  submuct>u>o'.it'«- 
Tlie  general  method  of  a])plication  of  this  form  of  suturing  to  circular  inicri'r 
rhaphy  is  identical  with  the  methcxl  described  under  "Knterorrhaphy  liy 
llalsted's  interru])ted  mattress  suture"  (page  667).  In  the  emi  to  end  ap- 
j)roxinKHion.  .^ix  "  ))re.stction  sutures"  are  used  additionally. 

Preparation— Position— Landmarks— Incision. — As  for  metlim  ai)- 
dominal  >cctii)n. 

End-to-end  Approximation.— The  details  of  the  appHcalion  of  the 
IIal>tcd  ^-ulurc-^  in  performing  entero-enterostomy  without  artificial  aid*  are 
precisely  t!io  >amc  as  employed  in  the  Halsted  oi>eralion  of  entero  entercbtomy 
l)y  means  of  an  iutlatable  rubber  cylinder  (page  710K  The  technicof  the<>p 
eraiion.  tluTcf(»rc.  will  be  found  under  the  latter  head — and  may  Ix?  used  here, 
omiiting  the  use  of  the  cylinder,  and  accomplishing  the  junction  of  the><t 
meiii^  of  inte-tine  by  end  to  end  approximation  by  means  of  simple  >uturin'; 
The  en(U  of  intestine  lobe  ap|>roximated  are,  in  this  case,  simply  held  in  o'"' 
venieni  contact  l)y  an  a>si>tant  -  the  steps  are  otherwise  the  same  a>  in  ^^^ 
more  elaborate  operation. 

Lateral  Approximation,  (i)  Having  excised  the  required  portion  <>l '" 
teslinc.  tlie  free  envl>  of  l)oth  pieces  of  gut  are  closed  by  a  single  row  of  the  FU*- 
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sted  interrupted  mattress  sutures,  introduced  in  the  Halsted  manner  (see  Fig. 
385).  (2)  The  anlimesenteric  aspects  of  the  two  pieces  of  intestine  are  then 
held  in  contact  at  about  5  cm.  (2  inches)  from  their  free  ends.  \  posterior  row 
of  interrupted  Halsted  sutures  is  now  placed  along  the  line  which  is  to  form  the 
posterior  boundary  of  the  intestinal  junction,  generally  being  about  eight  in 
numVjcr.  At  either  end  of  this  line  two  additional  sutures  are  placed,  coming 
slightly  more  forward,  in  continuation  of  the  posterior  longitudinal  line  in  a  for- 
ward cur\e.  All  of  these  sutures  are  first  j)laced  before  any  are  tied — and  then 
all  are  tied  before  placing  the  final  ones.  (See  Fig.  385.)  The  anterior  row  of 
interrupted  sutures  is  now  similarly  placed  before  any  are  tied — and  so  planned 
as  to  form  an  cllij)tical  figure  surrounde<l  l)y  sutures.  (3)  The  sutures  forming 
the  anterior  row  are  now  drawn  apart  in  the  center  (without  drawing  any  of 
them  entirely  out),  and  a  longituflinal  opening  is  made  in  each  gut.  mi<lway 
between  the  two  lines  of  sutures  and  n<jt  extending  quite  to  llie  ends  (so  as  to  be 


,^^r^r^^0^,   Ifr^!^?  7f  X  y  .?r  7  T^  .:^ 


Fij;.    3S5.  — I.ATFKAI.     iNTKSTINAI.    .APPROXIMATION     BV    H  Al  STHD'S   Ql   1 1.T     SUTIRKS  :  — A ,    SllOW 

iiiK  jKistcrior  line  ol  sulurcs,  ami  end  sutures  l)t.j,'iiiiiiiiL;  lu  uulliiu-  .in  illijiM- ;  B,  Line  ol  futiiu- iti- 
cisiiiii  into  iulcstitie,  rorrtsiKnuliiitj  to  similar  lim-  on  (ipjiusjit:  liiltslitic  ;  C",  C,  I'mls  ot  iiiustiiies 
closed  by  same  kiliil  of  sutuies.      (  Modified  flom  Halsted.) 


well  included  within  the  enveloping  line  of  sutures).  (See  Fig.  386.)  (4)  The 
sutures  forming  the  anterit)r  line  are  now  knotted— thus  completely  aj>posing 
the  site  of  union  and  enclosing  the  common  opening  between  j)ro.\imal  and 
distal  segments.     (5)  The  edges  of  the  mesentery  are  treated  as  indicated. 

Lateral  Anastomosis. — The  operation  i>  here  performed  in  every  respect 
exactly  as  in  Lateral  Approximation,  except  that  no  excision  of  intestinal  tract 
is  done — and,  conse(|uently,  no  invagination  of  free  ends  of  intestine  is  re- 
quired. Two  convenient  antimesenteric  aspects  of  intestine  are  Ijrought  to- 
gether and  the  union  made  at  once  by  the  method  of  suturing  just  de.scribed. 

£nd-in-side  Implantation, — If  this  somewhat  unusual  operation  be  called 
for,  it  is  accomplished  in  the  following  manner; — the  free  end  of  the  bowel  to  be 
implanted  is  brought  into  contact  with  the  antimesenteric  aspect  of  the  portion 
of  bowel  to  receive  the  implantation  (the  free  end  of  which  has  been  closed  as 
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in  Lateral  Approximation) — while  held  in  this  relation,  the  interrupted  Hal- 
sted  sutures  are  placed,  passing  from  just  beyond  the  edge  of  the  opening  in  the 
latter  piece  of  bowel,  to  just  beyond  the  free  edge  of  the  former  piece,  and  back 
to  the  latter  piece — thus  drawing,  by  means  of  the  loop,  the  inverted  edge  of  ihe 


'■">«•  3Vj.— I.A1KKAI.  INTKSIIVAI-  APPKnXIMAllON  BY  HaI.STKD'S  iNIhKKlPlbU  IJllurMi'tfS 

— Sln>\viii){  all  llu*  iMiSU'iior  ami  hall  tliv  vml  suiurcs  tied— and  llio  aniL-rior  sutures  in  jKriiti-'a  !■■  "< 
tied.     Tile  IwiMorie'^puiidiiiK  ititestinal  illl.i^il>lls  are  seen,     i  Mu<litic4l  from  ll.i1ste\i.) 

frt'c  end  «;)f  tlic  bowel  above,  dt)wn  upon  the  inverted  eii^e  formini;  the  iniiH-"! 
opening];  in  tlic  bowel  below-  ai)proximating  serous  surfaces  cmircly  ari'ur.il 
the  t»pening  l>y  the  lying  of  the  knots. 


ENTERO-ENTEROSTOMY   BY   MAUNSELL'S   INVAGINATION  METHOD. 

Description.  —In  intestinal  joinings  made  by  this  special  method  of  >imi'If 
suturing  a  temporary  win<Iow  i>  cut  in  the  intestinal  trad,  near  tme  of  thd;*" 
silos  to  be  unilc<i  (always  in  the  larger  piece  of  gut)— and  through  thi-«oivn:n!: 
llu'  two  ends  of  intestine  are  tcmiM)rarily  invaginated  by  means  of  traiii''^ 
suiurcs.  The  free  edges  of  gut,  brought  concentrically  through  the  win'!""- 
arc  nt)W  united  l)y  interrupted  suturo— after  which  they  are  dr.iwn  iKuktr--'' 
llu-ir  normal  jujsition  and  the  win<low  is  closed  by  suturing— thus  compli'i'''- 
llu'  operation. 

Preparation  Position— Landmarks  Incision.  — As  for  median  al' 
dominal  si-*  tion. 

End-to-end  Approximation.— (i)  llavinn  bnnight  the  coil  of  inti'>i!'^*' 
into  llu'  fii'ld  t)f  operation,  excise  the  indiiated  portion,  together  with  tlu'i**'"; 
rc-^jioiujing  V  -haju'd  part  of  the  mesentery — and  bring  together  the  o<i':i" '^' 
tin-  nn'-cntery  with  gut  Mitures.  (2)  Two  horsehair  sutures  (or  silk)  aroii"^' 
iniroihuctj.  wln\h  are  teniju>rarily  left  long  an<l  serve,  primarily,  a**  ir.i'i'"'' 
suture-     after  which  they  are  cut  short  and  serve  as  two  of  the  jjernMit'"' 
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sutures.  The  first  is  placed  at  the  anlimcscnteric  aspect — the  needle  being 
made  lo  fjeiietrutc  all  the  coul.'^  of  the  proximal  intestine,  near  its  free  border, 
from  wilhin  outward — then  all  ihe  coals  of  ihe  distal  segment  of  gut  at  a  cor 
rcsjK>nding  point,  but  now  from  without  inward.  (See  Fig.  .587.)  This  suture 
is  then  knotted  upon  the  inner  side,  one  thread  being  rul  short,  the  other  left 
tem[xirarily  long  as  a  traL'tion-suture.  The  second  suture,  somewhat  more 
complicated,  is  placed  at  the  mesenteric  aspect — Ijeginning  with  that  segment 
of  gut  of  larger  caUbre  (which  becomes  the  intussuscipiens).  the  needle  passes 
from  within  the  lumen  of  intestine  outward,  penetrating  ihe  intestine  near  its 
free  border  and  entering  the  triangular  space  where  the  two  laminie  of  the 
mesentery  sejiarate  to  embrace  the  barrel  of  the  intestine— then  going  through 
the  corresponding  lamina  of  that  side  of  the  intestine,  is  carried  across  to  the 
opposite  segment  of  gut  (which  is  to  become  the  inlussuscejitum),  there  fjene 
irating,  from  without  inward,  the  lamina  of  ihe  mesentery  of  the  same  side — 
and.  passing  onward,  pierces  the  corresjjonding  wall  of  intestine,  emerging 
upon  Its  inner  aspect — crosses  ihence  t«t  the  opposite  sirle  of  the  same  segment 
of  gut — pierces  its  wall  from  wilhin  outward,  passing  through  the  correspond 


I'ljJ.  J87.— ENTtKO-KSTKROSTOMV  rtV    M  At'S'SKLL'S    InVACIKATION   Mk  I  Mot>  — PkKHAH  A  TOR  V   tO 

iKV^iaNAtiox:— A.  Window  in  auOmpsriurnc  Aspect  of  ii)tut«us.cipicii»:  H,  Maimer  of  plafitig  the 
•utimrsciiteric  irnctioii-kuturc ;  C  Manner  o(  piacini;  th«  mcscnitrric  iractiuii-suiuie. 


ing  lamina  of  mesenter)-  of  thai  side — thence  across  to  the  opposite  segment  of 
gut — where  it  j>ierces,  from  without  inward,  the  lamina  of  the  mesentery  of  the 
same  side — pas.sing  thence  onward  and  emerging  in  the  lumen  of  that  segment 
of  gut  at  which  the  suture  was  starterl.  This  imporiani  suture  is  now  drawn 
tight,  thus  approximating,  by  the  peculiar  manner  of  its  passitge,  the  himinie 
of  the  mesentery  closely  to  the  barrel  of  the  two  segments  of  intestine  at  their 
mo5t  unprotected  sites.  Its  knot  having  been  tied  on  the  inner  side,  one  thread 
is  cut  short  and  one  left  temporarily  long  as  a  Iraclion-suture.  (3)  A  temfH> 
rar>'  window  is  now  made  in  the  segment  of  intestine  of  larger  calibre,  inde- 
pendently of  its  fjeing  proximal  or  distal.  If  both  pieces  are  of  the  same  size, 
the  window  is  generally  made  in  the  pro.vimal  portion.  The  ojxming  is  made 
upon  the  anlimesenteric  aspect  of  the  intestine,  in  the  form  of  a  longitudinal 
slit  of  about  4  cm.  (i^  inches)  in  length,  l>eginning  about  2,5  cm.  (1  inch) 
from  the  divided  end  of  the  gut  and  extending  in  the  opposite  direction.  This 
slit  is  often  made  by  pinching  up  a  fold  of  intestine  lonfjitudtnaliy,  between  the 
left  thumb  and  index,  passing  a  knife  through  it  and  cutting  upward— but  as 
this  Is  very  uncertain  and  inaccurate,  it  is  best  to  have  an  as:»i>tant  so  hold  the 
44' 
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(^  fr.ir.,  ir-^i-t.  rcii'tir.z  a  irar.r-.er5*  riijt.  ■■.-:;-. 
lor. 'J  ix:.-:  'A  i:.*:  Vyv/t!.  ii:er  v.r.iih  r.t 
fV^"-/:  -iTA  iz.t:  o:M:r.:r.'j  eril&rze^;.  4  A  :-iJ 
thr'>:'/r.  :he  v/rr.'iov.-  rir.'i  2Ti-T^:r  !:r-t  ■'•r.e  ir. :  :.".• 
•ruvjr';-.  'i.-iv. ir.i;  iherr.  '■/■-:i  thr^-ush  !h,t  ■  :«er.:*'.j 
»-t<r;i'i ;*:'': ;:;  the  lei*  han':.  the  tri::i'c---:-re-  -;re  1 
of  ih':  '*:'jrrj:r.i  <A  'zl\  f.:rther  from  the  -Air.z .  -v  > 
jfut  f  .r.iii'.T.iri'j  the  v.in'i'r.v — the  free  e-ii'e  rf  the  !i 
irjv;iirir:ate'i  by  The  '•t^>  -ite  -<:'*r:r.er.t  a^  :t  er.ttrr- - 
roniinuirjir  'jntil  the  free  er.«i-  of  hxth  enr.er^e  at  f 


1,  '  r~. 


-.t  ■■'•  .T.Z     - 


li);.    ■^-..     I  •.•Ti-fo-isri  ^osroMv   by    Mai-n«5fi.i  "s   Invai-.!\-at:on-   Mft  mt--":  •■ 
TiiiN  A' <  ciMF'i  I- Ml  r»       A,  Wiinlf.w  1(1  imu'-ii«.i  ipivii!. ;   P.  <\iiu  ,-i,tr;^   trJ^  <•:  :.» .  ;■ -.  •-■■ 
ot  •  i|ii.i'  ■  i/«- ,  (     Atiiiiii) -.I  iiii-iii   ii;ii  ticni -.uiutc,  I.).  Mcoviilcric  iriivti.ni  — :.;:jTe  .  I-.    !■:;;«.-■ 

III.        <.li|M'l 


tin  !«-..  \vlii(  h  arc  drawn  sufriciently  far  out  throuph  the  windnw  for  suhjci-^"* 
maiii]nilati(iiiN.  Motli  |KTit(»neal  surfaces  will  thus  l>c  in  contact.  iSee  fj- 
.^X'S. )  (5)  Wliiie  the  ends  of  the  intestines  are  heKl  ujjward  and  away  ip-w  :"< 
o|K'niiij.i  l)y  tlic  iradioM  suture.s  in  the  hands  of  an  assistant,  a  Imi:  ri-ei^Ii' 
llinadcd  with  JiorM'hair  («.r  silk)  is  passed  straight  across  the  conceniriciir^'*' 
ahniit  midway  iM-twecn  the  two  traction-sutures,  passing  through  all  ilieo;'"' 
of  tlic  f(Mir  llii<  knr^M's  of  intestines  at  aixuit  5  mm.  (-j\  inch)  fn>m  the  ''"' 
l)ord«'r^.  After  the  |)a>.sme  of  the  needle,  leaving  a  long  piece  of  >utJri' •'• 
eithtr  >idc.  the  >.iiture  i>  <  aughi  with  forceps  at  the  center  of  the  o|)enin!;''l '■'^^' 
joiiKMitrit  mit^  ami  drawn  upward  and  outward  a  .<;hort  distance  ami  *-• 
l-.ai  h  >iiturc  i>  then  lie<l  over  the  free  l><)rders  of  the  two  thicknes>e- "•  "-■ 
»'tnlir.ii  i't\  \t\  it.  'I  Ini-s  ahonl  twenty  (or  more  if  needed)  suture.^-  are  j>lao"'  '' 
r<|iii.h'Maiii  siif>  l»y  the  i)a-sage  of  ten  lengths  of  horsehair  (or  Mlk)-  .m'i-''' 
lied  and  (ut.     'I'hr  two  long  ends  of  the  traction-sutures  are  now  cut  '""■' 
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(If  ihey  have  been  placed  al  rnconvenient  sites,  in  relation  with  the  other 
sutures,  they  may  be  tut  out  and  removed.)  (6)  By  gentle  traction  in  the 
reverse  direction  the  invagination  is  reduced — ifie  intestines  now  forming  une 
cuntinuous  length.  (7)  The  window  is  then  closed  by  continuous  (or  inter- 
rupted) Lemberl  sutures  (see  Fig.  3S9),  thus  completing  the  o|jeration. 

Comment. — (i)  The  above  methtxj  is  an  imitation  of  nature's  successful 
manner  of  performing  enterorrhaphy,  namely,  by  invagination  and  sloughing. 
(2)  Maunsell  used  horsehair — others  have  used  silk  and  siikworm-gut.  (3) 
By  suturing  the  edges  of  the  excised  mesentery  before  rather  than  after  uniting 
the  intestines  there  is  less  danger  of  further  separating  the  laminae  of  the  mesen- 
tery. (4)  At  the  end  of  the  operation  the  serous  surfaces  shoulti  be  in  contact 
— and  all  of  the  knots  at  the  end  of  the  intestines  should  be  within  the  gut.  In 
thin -walled  guts  there  is  a  tendency  for  the  knots  and  threiuls  not  to  he  so  well 
buried  as  in  the  thiiker  walls.  (5)  The  sutures  may  be  jKissed  through  the 
walls  of  the  concentric  guts  in  the  ordinary  manner  and  tied  one  by  one,  in- 
stead of  in  the  above  manner,     (t)  The  sutures  should  not  be  tied  too  tightly* 


[ 


I 


f'K-  58Q  —  ENTBRO-ENTKROrroMV  BY  MaITNSEUL'S  InVAGJNAT10.«*  MBTHOU  — THK  InVAGI- 
NATIoK  RhDi'CKD;  — A.  ExtcriiHl  vicw  of  JiMlure-liiie ;  H,  Closing  the  window  with  interrupted 
Leiiibefls. 

(7)  This  is  an  instance  of  using  a  single  layer  of  through-and-through  sutures 
in  intestinal  work — but  practical  experience  has  pro\ed  the  method  a  good  one. 
To  avoid  the  p<»ssibility  of  drainage  infection  of  the  pcriloneum  by  the  sutures 
which  pass  through  all  the  coats,  some  surgeons  place  additional  internipted 
Ixmbert  sutures  outside  nf  the  regular  row.     Fine  gul  may  be  thus  used. 

Where  Segments  of  Intestines  of  Unequal  Size  are  to  be  United  End- 
tO'Cnd.  (!)  The  traction-suture  through  the  mesenteric  borders  is  intnxiuced 
in  the  aJKjve  manner.  A  second  traction-suture  »s  introduced  in  precisely  the 
same  manner  as  the  anti  mesenteric  traction -suture  above,  but  so  placed  as  to 
pass  through  the  e<ige  of  the  U[*i»er  part  of  the  smaller  gut  and  through  the 
edge  of  the  larger  gut  on  its  side,  at  a  distance  from  ils  mesenteric  attachment 
about  equal  lo  the  diameter  of  the  smaller  gut.  A  third  traction-suture  is 
passed  through  the  antimesenterir  border  of  the  larger  gut  alone  (see  Fig.  3Q0). 
(a)  The  window  is  now  made  in  the  larger  gut — and  the  invagination  accom 
plished  as  in  the  above  case.  The  two  free  enrls  of  the  gut  will  not  now  be  con 
centric,  as  in  th&  above  instance,  owing  to  the  dilTerence  in  size  and  to  the  fact 
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that  the  circumference  of  the  smaller  gut  is  fixed  to  the  circumference  of  the 
larger  in  two  places  by  suture.  (3)  The  suturing  of  the  borders  of  these  two 
non-concentric  circles  can  be  best  accomplished  by  the  passage  of  a  needle 
through  only  the  two  walls  in  contact  at  a  time — instead,  of  simultaneously 
through  these  two  and  the  opposite  two,  as  in  suturing  coils  of  similar  calibre. 
Each  suture  is  at  once  tied.  The  first  and  second  traction-sutures  become  per- 
manent— the  third  (through  the  larger  gut  alone)  is  removed.  It  is  well  to  put 
the  sutures  in  alternately  on  the  two  sides,  proceeding  from  the  mesenteric  to- 
ward the  antimesenteric  border,  until  the  edges  of  the  small  intestine  have  been 
sutured  to  those  of  the  larger.  When  near  the  antimesenteric  aspect  of  the 
smaller  gut,  the  redundancy  of  the  larger  gut  will  be  apparent.  This  redun- 
dancy, if  at  all  marked,  is  best  disposed  of  ))y  cutting,  with  scissors,  a  V-shaped 
piece  out  of  the  antimesenteric  aspect  of  the  larger  gut,  of  a  size  calculated  for 
the  individual  case.  This  V  is  now  carefully  sutured  by  approximation  of  its 
margins  by  an  overhand  stitch,  from  its  apex  toward  the  antimesenteric  aspect 


F'K-    3<)0.—ENTKR0-RNTF.R  OSTOMY     BY     MaINSFM  'S     INVAGINATION     METHOD     IN     INTESTINAL 

Coil  s  OH  Uneqi'ai.  SizK— I'Ki-PAKATukv  10  I N  V  Ai.iNA  I  ION  :— A.  Wiiidow  ill  iiilussusciptens  ;  B, 
Meseiilf  lie  traction-suture  ;  C,  Tractioii-siiluic  \vhi(  h  is  aiitimestiiteric  lor  the  smaller  and  lateral  for 
the  larger  gut ;  D,  Traclioii  suture  wliicli  is  antimesenteric  for  the  larger  gul. 

of  the  smaller  gut,  being  especially  careful  to  approximate  the  edges  of  the 
larger  intestine,  at  the  base  of  the  V,  with  the  edges  of  the  antimesenteric  border 
of  the  smaller  gut.  (See  Fig.  391.)  (4)  The  invagination  is  reduced  by  gently 
drawing  upon  the  intestines — and  the  window  is  closed  as  in  the  regular  ope- 
ration. While  an  elbow,  marking  the  excess  of  the  larger  over  the  smaller 
intestine,  will  be  present,  the  union  will  be  secure.     (See  Fig.  392.) 

Lateral  Approximation.— (1)  Excision  of  the  intestine  and  corresponding 
mesentery  is  done,  the  clamps  having  been  placed  especially  well  away  from 
the  site  of  operation.  (2)  The  two  ends  of  intestine  are  overlapped  upon  their 
free,  antimesenteric  borders,  and  a  continuous  Lembert  suture  (leaving  the  end 
of  beginning  long,  after  knotting)  is  run  along  w^hat  will  be  the  posterior  aspect 
of  the  junction,  extending  at  cither  end  slightly  beyond  the  fine  of  future  union 
around  the  common  opening — and  left  long  and  threaded.  (See  Fig.  393.) 
(3)  Two  corresponding  incisions  in  the  long  axis  of  both  guts  are  made.  (4) 
The  posterior  edges  of  the  wounds  arc  sutured  together  by  an  overhand,  con- 
tinuous suture  of  all  the  coats,  leaving  the  end  of  beginning  long,  after  knotting, 
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and  also  the  end  of  ending  long  and  threaded.     (5)  Forceps  are  protruded 
thr«>ugh  the  opening  and  out  either  free  end  of  the  intestine,  catching  up  the 


F'K-  .Vj<  —  f  M  tKoK.Nji-.KOMMMv  b\  Ma«  ssh  i  s  ls\  \i.iNA  1  lus  Mbthoo  IV  In  rt:su?<AL  Coils 
or  (JxHvi  Ai.  Si/.K  •  I  UK  Invagination  Accomim  ij^iikd  : — A,  W'ii»do\v  tii  iutussuscipiciis;  B.  Noii-coii- 
fwnrio  fiicts  of  iwo  pieces  of  intestine  uf  iJiiei]t)iil  «ixe  ;  C,  Mescntctic  lnniioii-*ulufe  :  D,  Traction- 
sulurr  \sliicli  is  utiliTni-^etiU-iic  fut  t!>c  ^mnll  iitKl  latrral  for  tlic  InTge  gm  ;  K,  Trni-litni-sulure  which 
is  antinn'S'-iiteni  lor  tlu-  large  ruI  ;  F,  One  of  tlic  sitlurcs  uniting  Ihc  mji|kihHo  cilgcs  of  lite  reiluntlaiil 
ponkm  of  the  t»r>rr  lyut. 


Kig.  InVACINATION     MRTHOri     IS     iNTKSrmAL 

Com  »  rtj'  L   >..,"  "    ■•'■      .1..    .. 1  ....--  iv..-.  .,  ,1     -A,  External  view  of  ponu'iiuf  fcuiuic-Kijtf 

rvptcsriiiiiiK:  ll*c  cimI  of  ilic  *nu»il  inie^liiie  ;  H.  ICxIeriml  vitw  of  itortimi  of  miiire-liiir  irpicsctiteti  by 
the  rvdumlMiii  V  u(  llic  ItHK^  (lilr«llhc;  C,  Clo^iiiK  (>**■'  M'ilt(JO\v  wiltl  liitvrHi|ilrU  l.i-liibctts;  I).  In- 
tcmiptt^l  «utura  ii|»pruxiniatitiK  Ihc  cd.|trs  uf  llic  lUl  iMct«rntrr y . 

free  end  in  their  grasp  and  drawing  (invnginating)  it  into  the  Ivimen  and 
through  the  opening.     A  circular  bilk  Ugature  is  then  lied  aruund  cilher  free 


c    - 


FMr.    3^3.  —  LaTP:KAI.    InIKSTISAI.    APPKoXIMA  I  ion    by   NiAUNSKI-I/.S   I.NVAlilNAIION     Mkihou:- 

.,  End  <>i  intc'stiiK-  iiivaKiii.Uvil  tlirouxli  w  in. low  and  tirciilai  lisjatuio  placed  mound  it ;  B,  Traction. 
RatiircN  jjiaspfd  by  tonrjisin  act  ol  in\aKiiialin.ir  opposite  end  oi  itilcstiiie;  C, Continuous  overhand 

lit  iir-tf>  i-kf    fill  t^i\nt>i.  '     M     (  *«itit  iliilf  iiit^    I   i*iiih**rt   «^iit  n  r  i'  ftt    4-kiit»*t    f^ckrtlt^ 


RaturcN  jjiaspt..  ...  , ^ ..^     ii -  - 

utuie  of  all  coats;  I),  Continuous  L<.inl)crl  sutuic  ol  outei  coats. 


^:^^---S%2 


l-i):s.  v>t'i'id  yi\-  l.\  11  K  \i  In  r  i^riv.  \i   .•\N\src>M()sis  by  Mai'NSf.i.i.'s  iNVAr.i.sATiON  MKrHoi>: 
A.  lntii>>M~. 'piiiin  (lia\\n  tlii<>iii;li  \\iiiil<>\v  :  I!,  hiiussuscipitrns,  with  wimlow  in  its  autimescriileric 
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end  and  they  are  dropped  into  their  respective  lumtna.  (6)  The  needle  at- 
tached to  one  end  of  the  ''whipping  over"'  suture  then  continues  the  process 
until  the  correspondm<;  edpjcs  of  the  entire  circumference  are  brought  tojreiher 
and  the  lon^  ends  lied.  (7)  Then  the  needle  upon  the  serous  suture  is  taken  up 
and  the  continuous  Lemhetis  ihrtmgh  the  serous  and  muscular  coats  are  con- 
tinued around  the  anicrior  aspect  of  the  wound,  burying  in  the  first  layer.  The 
edges  of  the  mesentery  are  sutured  as  indicated. 


/ 


_i-  y^    >T'<1     i'>7.— ENO-tN-SJDU      InTHSIINAL    IMI'I-ANTATION    BV    MAUNSELL'S    iNVAfJiNATIOM 

Mkihod:— A.  Colon  ;  B.  Ileum  ;  C.  Fret?  rJjfc  ui  luteral  windovs  in  colon;  D,  Free  edge  ol  end  of 
_  Itcum  .  K.  Free,  open  end  o(  colon;  F,  TraLiton-sulures  iiivaifinaliiij:  free  end  of  ileum  and  lateral 
kins  ot  colon  throufh  open  end  of  culou ;  G,  DiasTani  ahowuig  auinncr  of  placing  tract  ion-suiurcs. 


I 


Comment.— The  circularly  ligated  ends  of  intestine  may  be  reinforced 

with  interrujned  or  continuous  Lemberts. 

Lateral  Anastomosis. — Two  knuckles  of  intestine  are  apposed  along 
their  antimesenteric  borders — two  corresj Rinding  axial  incisions  are  made — a 
window  is  then  rut  about  2.5  cm.  (i  inch)  above — four  traction-sutures  are 
applied  to  the  cut  margins  and  knotted  within — a  pair  of  forceps,  passed 
through  the  window,  catches  the  four  traction  sutures  and  draws  them  back 
through  the  o|>ening — by  means  of  these  traction-sutures  the  lateral  aspects  of 

£'  pieces  of  intestine  are  invaginatcd  through  the  window — sutures  are 
to  their  margins,  as  in  the  end-to-end  approximation — the  invagination 
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is  reduced— and  the  window  closed  by  interrupted  or  continuous  Lembert 
sutures.  The  line  of  anastomosis  may  be  reinforced  by  Lemberts,  if  con- 
sidered necessary.     (See  Figs.  394  and  395.) 

End-in-side  Implantation. — Excise  the  portion  of  intestine,  with  the 
corresponding  part  of  mesentery — bring  the  free  end  of  the  smaller  gut  to 
the  antimesenteric  aspect  of  the  larger  gut,  near  its  end — about  2.5  cm. 
(i  inch)  from  the  free  margin  of  the  latter,  upon  its  antimesenteric  aspect, 
make  an  axial  incision,  correspK>nding  in  length  to  the  diameter  of  the  free 
end  to  be  implanted — place  four  traction -sutures,  knotting  them  within — 
draw  these  traction-sutures  out  through  the  free  end  of  the  gut  in  which 
the  lateral  opening  was  made,  by  means  of  forceps — suture  together  the 
margins  of  the  free  end  and  the  lateral  opening  of  the  larger  gut,  as  in  end- 
to-end  approximation — reduce  the  invagination — close  the  free  end  of  the 
gut  with  the  lateral  opening  first  by  continuous,  overhand  silk  sutures,  which 
are  then  buried  by  interrupted  gut  sutures  of  the  Lembert  t\'pe — thus  com- 
pleting the  operation.  The  edges  of  the  mesenterv-  are  so  sutured  as  to 
close  all  openings.  The  site  of  implantation  may  be  reinforced  by  Lembert 
suturing,  if  considered  necessary.     (See  Figs.  396  and  397.) 

Note. — In  all  the  oi)eralions  by  the  Maunscll  method,  the  traction-sutures 
may  be  dispensed  with — the  invagination  being  accompHshed  by  forceps 
introduced  through  the  windows,  as  in  Ullmann's  modification  of  Maunsell's 
operation  (page  699). 


(B)  ENTERO-ENTEROSTOMY  BY  MEANS  OF  ABSORBALE  HE- 
CHANICAL  DEVICES  LEFT  WITHIN  THE  INTESTINE. 

IN  C.I-.M-KAI.. 

Description. — (i)  The  mechanical  devices,  which  are  made  of  some 
absorlKi1)le  material  and  are  inserted  into  the  intestinal  tract  to  serve  as 
distending  frameworks  over  which  the  suturing  may  be  conveniently  applied, 
are  bobbins,  buttons,  cylinders,  plates,  etc.  They  are  left  within  the  lumen 
of  the  intestinal  tract,  either  to  be  entirely  absorbed,  or  to  be  partially  ab- 
sorbed and  the  residue  passed  by  nature.  While  possessing,  in  common 
with  nonabsorbable  dcviics.  the  property  of  aiding  in  the  approximation 
of  the  j)arts,  they  yx)sses>  the  additional  advantage  of  becoming  absorbed 
after  having  ac  complishcd  their  purpose — with  the  concomitant  disadvantage 
of  possibly  sometimes  l)eroming  absorbed  before  having  done  their  work 
completely.  (2)  The  ljobl)ins  are  in  the  form  of  two  cones  united  at  their 
apices,  which  is  their  smallest  part.  Their  shape  has  a  greater  tendency 
to  a]>j)ro\imate  the  intestinal  surfaces  than  has  the  button,  or  reel.  The 
buttons  are  very  much  like  ordinary  buttons,  or  possibly  more  like  reels. 
The  size  of  the  1)arrel  is  everywhere  equal  between  the  flanges.  Various 
forms  of  i>lates  arc  used,  of  which  the  best  known  are  probably  Senn's  bone- 
]>latcs.  Some  forms  of  cylinders  are  used.  The  terms  designating  these 
devices  are  sometimes  usecl  interchangeably.  (3)  The.^^e  devices  are  made  of 
various  materials — the  most  usual  being  decalcified  bone,  or  some  form  of 
vegetable  (such  as  ]>otato.  carrot,  turnip,  etc.).  In  some,  the  bulk  of  the 
device  is  made  of  entirely  absorbable  material,  and  a  small  part  of  the  center, 
where  the  jiressure  is  to  be  borne,  is  made  of  more  imperfectly  absorbable 
or  of  nrm-absorbable  material.  (4)  These  devices  are  always  used  in  con- 
nection with  some  form  of  suturing — never  alone.  (5)  As  to  their  range  of 
applicability— their  chief  held  of  usefulness  is  in  end-to-end  approximation — 


ENTEROENTEROSTOMV  BV  AF.SORBABI.E  IU)BB!NS. 


697 


and  only  to  a  limited  extent  in  lateral  approximation,  lateral  anastomosis, 
end-in-side    implantalion,    gastro-entcrostomy,    and    cholecyslenterostomy. 

Be  are  used  only  in  lateral  methcKls  of  entem-enterostomy  (as  the  Senn 

e-plales). 


ENTERO-ENTEROSTOHY  BY  MEANS  OF  ABSORBABLE  BOBBINS. 

Description. — The  Allingham  partially  detiikilkMl  bnne  lM>Mjin  will  be 
taken  as  representing  this  type— the  steps  *>f  the  operations  being  the  same 
whether  the  bobbin  be  of  this  or  vegetable  material.  In  Allingham's 
Ixjbbin  the  bone  is  decalcified  to  within  t,  mm.  (j\  inch)  of  its  verv  tenter, 
which  is  left  firm  to  resist  pressure  marie  by  the  suture.  The  two  portions 
of  the  intestinal  tract  are  approximated  over  the  center  of  the  bibbin  by 
running  sutures  inserted,  in  purse-string  fashion,  in  the  free  und  uf  each 
piece  of  intestine. 

Preparation— Position— Landmarks— Incision.— As  for  median  ab- 
dominal section. 


hoi 

tlriu, 


•vll-1  •  >-t!.M»    In  I  f.>l  I.SAl.     Ari'KliX  IM  A  I  h-iN     m     AS      Ah:><>M  IIA^il.t.     ill  mltlN     —  I  il^MIU'l    lj( 

inrtly  III  iiulliiu*;   ^.  Purse-ilf  Jiiji  -suture  in  iH»-.niiii(  icaiU  l..>  be  ti)(litciteil ;  B,  PUf*e» 
htfitcd  mid  licJ  ,  {.'-,  Iiitcrrujili-(J  Lcinl>en  siiliift;  111  pu^iliun  lo  be  tied. 


End-to-end  Approximation.— ( i )  Having  completed  the  steps  of  a 
preliminar}'  enterectomy,  place  a  running,  overhand  purse  string  suture  of 
silk  in  the  ends  of  each  piece  of  intestine,  passing  through  all  their  coats, 
the  thread  entering  and  coming  out  at  the  antimesenteric  borders— leaving 
both  free  ends  long.  (See  Fig.  398.)  While  less  simple,  a  more  s;ilisfaclory 
form  of  purse-string  suture  (owing  to  the  manner  in  which  it  approximates 
the  laminar  of  the  mesentery)  is  the  one  used  in  connection  with  the  operation 
of  enlcro-enterostomy  by  means  of  the  Murphy  button  (page  703) — and  this 
suture  is  equally  applicable  here.  (3)  Insert  one  end  of  the  bobbin  into 
the  proximal,  or  distal,  end  of  the  intestine — and,  having  made  the  double 
turn  of  the  friction-knot,  draw  the  purse-string  rather  tightly  down  ufHn 
the  intestine  over  the  center  of  the  bobbin— but  do  not  lie  the  final  knot. 
Insert  the  opposite  end  of  ihc  bobbin  into  the  end  of  the  opp<;sile  piece  of 


ih^dk 
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intestine  and  similarly  tie  it.  (3)  When  both  segments  of  intestine  are 
moulded  well  into  position,  so  that  the  serous  surfaces  are  well  approximated, 
each  suture  is  tightened  with  moderate  firmness  and  the  final  knot  in  each 
tied— thus  securely  bringing  and  fastening  the  ends  of  the  intestines  at  the 
center  of  the  bobbin,  and  holding  in  contact  rather  extensive  serous  surfaces 
for  union.  (4)  The  serous  surfaces  may  be  scarified  with  a  needle  for  about 
I  cm.  (f  inch)  around  the  line  of  suture,  to  cause  exudation  of  lymph  and 
firmer  union.  (5)  A  few  interrupted  Lemberts  of  fine  gut  may  be  applied 
around  the  line  of  union,  further  approximating  the  serous  surfaces,  if  thought 
necessary.  (6)  The  mesentery  is  treated  as  in  other  operations  of  entero- 
enterostomy. 

Comment. — While  especially  applicable  to  end-to-end  approximation, 
the  method  may  also  be  used  for  lateral  approximation,  lateral  anastomosis 
and  end-in-side  implantation — applying  the  same  general  principles  men- 
tioned in  the  preceding  descriptions  of  those  operations.  As  the  junction 
in  the  last  three  operations  mentioned  is  not  so  perfect  as  in  end-to-end 
approximation,  additional  Lembert  sutures  should  always  be  used  to  rein- 
force the  line  of  union. 


ENTERO-ENTEROSTOMY  BY  MEANS  OF  ABSORBABLE  BUTTONS. 

Description. — The  Landerer  potato  button  will  be  taken  as  representa- 
tive of  this  type  of  mechanical  device.  A  purse-string  suture  is  inserted 
into  each  end  of  the  intestinal  opening — these  are  tightened  over  the  barrel 
of  the  button,  or  reel,  thus  relatively  approximating  the  ends  of  the  intestine. 


B 


F'K- 399— t;>-'t)-To-i.ND  Intkrtinai.  Approximation  by  an  Absorbable  Button  :— Position  of 
buttoit  is  shown  in  outlino  ;  A,  I-'orceps  evt-rtiiij^lips  of  intestine  to  aid  suturing ;  B,  Continuous  suture 
of  mucous  coal ;  C,  ItUcrruptitl  I.t-nibcrt  sutures  of  serous  and  muscular  coats. 

But  as  the  barrel  of  the  button  or  reel  is  of  the  same  dimension  for  some 
distance,  there  is  not  the  same  tendency  for  the  approximated  ends  of  the 
intestine  to  be  held  in  close  contact  as  is  the  case  in  the  bobbin,  where  there 
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may  be  readily  tied.  An  overlying  line  of  interru[jtcd  or  continuous  Lembert 
sutures  is,  therefore,  placed  over  the  ends  approximated  by  the  purse-strings — 
and  thus  securely  apposes  serous  surfaces. 

Preparation— Position— Landmarks— Incision.— As  for  median  ab- 
dominal section. 

End-to-end  Approximation. — (1)  Ha\ing  completed  the  steps  of  a 
preliminary  enterectomy^  a  purse-string  suture  of  silk  or  of  chromic  gut  is 
inserted  into  the  end  ni  each  piece  of  intestine — in  the  same  manner,  prefer- 
bly,  as  in  Murphy '.s  button -operation  (page  703).  (2)  Itlach  end  of  the 
intestine  is  drawn  over  the  flani^c  of  the  button  on  to  the  barrel— the  purse- 
string  is  then  mcwJerately  tightened  and  cut  short,  thus  bringing  the  two 
«5ds  of  the  intestine  into  contact.  (The  narrower  the  barrel  of  the  button, 
"the  closer  will  be  the  contact  at  this  stage.)  (3)  The  circumferential  margins 
of  the  intestine.^  are  united  with  a  line  of  interrupted  or  continuous  Lcmberl 
sutures  of  the  serous  and  muscular  coals.  (4)  The  mesentery  is  repaired  as 
in  other  operations  of  entero-enterostomy. 

Comment.- The  comment  made  under  "  Entero-enterostomy  by  means  of 
Absorbable  Bobbins"  is  equally  applicable  here.  Union  may  alsti  be  accom- 
plished by  an  inner  tier  of  continuous  suture  of  the  mucous  coat,  and  an 
outer  interrupted  tier  of  Lemberts  through  serous  and  muscular  coats.  (See 
Fig-  399O 

ENTERO-ENTEROSTOMY   BY   MEANS   OF  ULLHANN'S   MODIFICATION 
OF  MAUNSELfS  OPERATION. 

Description.— Up  to  the  iip])ltcation  of  the  Ullmann  modilicalion,  which 
is  applied  after  the  invagination  of  the  ends  of  the  intestines  through  the 
window  in  one  of  the  pieces  of  gut,  the  steps  of  the  operation  are  identical 
l»*ith  those  described  under  the  Maunsell  method  (page  688).  The  two 
'ends  of  intestine  having  been  brought  through  the  window,  a  carrot  {or 
Other  vegetable,  or  decalcified  bone)  bobbin  is  inserted  within  their  con- 
centric lumina,  so  that  its  groove  is  grasjied  by  their  walls,  which  are  then 
tied  over  the  gr«30ve  in  a  circular  manner,  with  gut  or  silk.  The  invagina- 
ti«>n  is  then  reduced — and  the  longitudinal  wounri,  forming  the  window,  closed. 

Preparation— Position  -Landmarks  -Incision.— .As  for  median  ab- 
dominal seel  it  )n. 

End-to-end  Approximation.— (i)  The  t*F>eration.  up  to  the  point  of 
invagination,  is  precisely  the  same  as  tn  Maunsell's  operation  (page  688). 
.(2)  The  invagination  is  now  accomplished  by  passing  two  catch-forceps 
through  the  window — one  catching  the  mesenleric  and  the  other  the  anti- 
mesenteric  aspects  of  the  end  of  the  proximal  gut  (the  gut  in  which  the  window 
Usually  is)  and  draws  ihese  out  simultaneously  through  the  window.  The 
mesenteric  and  antimesenteric  asjiecls  of  the  edges  of  the  distal  gut  are  similarly 
caught  by  two  catch-forreps  inlnxluced  through  the  window — which  are  also 
drawn  out  simultaneously  through  the  opening.  These  last  two  forceps  arc 
removed  from  the  distal  gut  and  made  to  grasp  the  edges  of  both  guts  at 
their  sides.  The  first  two  are  then  also  removed  from  the  hrsl  gut  and  made 
to  grasp  the  edges  of  both  guts  at  the  same  site  each  was  gra^^petl  by  a  single 
forceps.  Thus  the  concentric  ends  of  the  two  intestines  are  readily  held 
©pen  by  the  four  pairs  of  forceps  equidistantly  placed.     These  forceps  are 

K'vcn  to  an  assistant,  who  holds  them  with  one  hand,  while  holding  the 
>bbin  with  the  other.     (See  Fig.  400.)     (3)  The  bobbin  is  now  introduced 
into  the  concentric  openings  of  the  intestines— the  walls  of  the  two  guts  arc 
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then  tied  down  into  the  groove  of  the  bobbin  with  thick  catgut  or  silk  (which 
will  not  likely  cut  through).  (4)  The  forceps  are  relaxed — the  invaginated 
intestines  are  reduced — the  window  is  closed  by  interrupted  or  continuous 


Ki^.  4<jo.— I-:nti:k<>-knii  KDSioMv  by  Ui.i.mann's  M<iDiFirArioN  of  Maunski.i.'s  Invaoi- 
NAiioN  Mkihod:  A.  Wiixluw  in  iiiui>sii>;(ipifiis  ;  HJ/oiuiiilric  i-iuls  of  intestines  drawn  throuf^h 
wiiKiuw  ;  C".  ('.  rraiti"ii-fi)i(.ii>'<  draw  iti«  «.ii'ls  oi  intt'stim-s  ihtoujjh  window  ;  D,  Absorbable  bobbin 
within  ((iiutMitiii- oiuls  ui  intc-Mims;  I-:,  l-i>catiuc  biiiditiK  ends  ol  b<3th  pieces  of  intestine  to  groove 

of   h..l.lM.. 


FlK.  4i.'I  —  I-M  ^  K<'-(-M»'-K'>SIOMV  KY  I'I.IMANN'S  MODIFICATION  OF  MAt.'NSELU'S  INVAGI- 
NATION MKiiirjii: — Sliiiwiii)^  tin-  I'diuiiiMi  ot  llio  inva^inatiun  and  closure  of  the  window — bobbin 
and  end?  of  iiilestitie  lieini;  sIkumi  in  oiiilim.-. 


Lemhcrt  sutures — the  mesentery  is  repaired — and  the  operation  concluded. 
(See  Fig.  401.) 

Comment. — Ahhough  more  applicable  to  end-to-end  approximation,  the 
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UUmann  modification  of  the  Maunsell   method   may  be  applied  to   lateral 
approximation,  lateral  anastomosis,  and  end-in -side  implanlalion. 


ENTERO-ENTEROSTOMY  BY  COFFEY'S  METHOD. 

Description. — The  free  ends  of  intestine,  after  having  been  first  united 
at  their  mesenteric  aspects  by  two  or  three  Connell  sutures,  are  drawn  «n'er 
a  vegetable  lube  (made  of  potato,  carrot  or  turnip,  preferably  the  hrst)  and 
made  to  meet  and  overlap  at  its  center  by  means  of  two  long  needles  passeti 
through  tube  and  intestines  transversely,  at  rii^ht  angles  to  each  other^ 
after  which  any  form  of  suture  desired  is  applied — the  pins  then  withdrawn — 
and  the  potatu-iube  pushed  on  down  and  crushed. 

Preparation— Position— Landmarks— Incision,— As  for  median  ab- 
dominal section. 


"Fig-  401  —  ENn-TO-BNO  Et*TEiio-KVTBROSTOMV  Bv  ToHKEY's  Mkthod  :  —  I,  Etids  of  lotestine 
brou^^lti  touL-thcr  and  their  mi-^iilcric  a«ipc»;l  UTuti<i  by  thretr  Cortncll  sutures— preparatory  to  itiicft- 
tng  hollow  potatO'tube  shown  abcive.     (Modified  (rum  CofIe\. ) 


Operation.— ^( I)  Having  completed,  one  may  suppose,  the  steps  of  an 
excision  tif  a  portion  *A  the  intestines,  the  free  ends  are  broupht  into  contact 
and,  while  thus  held  by  an  assistant,  three  Connell  sutures  placed  at  the 
mesenteric  aspect,  the  central  one  embracing  both  lamina;  of  the  mesentery 
of  both  ends  of  the  intestine — each  suture  passing  from  within  the  lumen 
of  one  end  outward  through  its  own  wall,  and  from  without  inward  through 
ihe  corresponding  site  of  the  opposite  end — then  from  wnthin  outward  from 

»the  lumen  of  the  opposite  end,  and  from  without  inward  through  the  cor- 
responding site  of  the  original  end,  back  into  the  lumen  of  the  original  end — 
where  the  free  ends  of  the  suture  are  tied  within  the  first  piece  of  intestine. 
(Fig.  402.)  (2)  One  end  of  the  united  pieces  of  intestine  is  then  drawn 
over  the  potato-lube  up  to  the  center  of  the  lube — and  is  held  there  until 
the  opposite  end  of  the  intestine  is  similarly  drawn  over  the  opp»sile  end 


702 


OPERATIONS  UPON  THE  ABDOMINO-PELVIC  REGION. 


of  the  tube  to  meet  it,  and  also  held  in  position.  (3)  Two  long  needles  (or 
hat-pins,  knitting-needles,  probes,  or  toothpicks)  are  now  passed  transversely 
through  the  potato-tube  and  through  the  ends  of  the  intestine,  at  right  anjjks 
to  each  other — one  entering  near  the  mesenteric,  and  one  at  the  mid-laterai 
aspect.  As  these  needles  enter  and  emerge,  they  are  made  to  pierce  the 
overlapped  edges  of  intestine — and  thus  hold  them  in  four  places— <ner- 
lapped  where  the  needles  penetrate,  and  overlapped  or  in  comparatively 
close  contact  throughout  the  rest  of  the  quadrants  (Fig.  403).  (4)  While 
the  ends  of  intestine  are  thus  held,  any  form  of  suture  desired  may  be  placed - 
interrupted  Lemberts — continuous  Lembert — the  Halsted  quilt  suture— <»r  a 
double  line  of  sutures.     (5)  Ha\ing  completed  the  suturing,  the  pins  are 


FiR,  4o.'».— End-to-rnd  ENTRRO-KNTRRosnroMV  BY  CoFFKv's  METHOD  :— II.  Two  ends  of  it.t**- 
tine  ilr.iwn  over  tube  and  held  in  relation  with  each  other  by  long  needles  thrust  ihruujth  th»-  i-  ■■■'• 
tube  at  rijfht  atiRles  to  each  other  and  pierrinR  the  overlapped  ed^es  of  intestnie.    Whilr  '.hu-  h--: 
inteirupted  I.embett  (or  other)  sutures  are  applied — after  which,  needles  are  wiihtlrawn— and  i"'-J'" 
luK'  may  be  orushetl.     (Modified  from  Coffey.) 

withdrawn.  In  the  case  of  interrupted  sutures,  those  stitches  which  were 
placed  while  the  needles  were  in  situ  can  now  he  more  satisfacltmly  drawn 
together  after  the  removal  of  the  needles.  The  potato-tulR*  is  carefully 
]) reused  away  from  the  site  of  operation,  distally  to  it — and  is  then  crushed  int" 
comparatively  small  pieces.    (6)  The  abdomen  is  closed  in  the  usual  manner 


(O    ENTERO-ENTEROSTOMY   BY  MEANS  OF   NON-ABSORB- 
ABLE  MECHANICAL  DEVICES  LEFT  WITHIN  THE 
INTESTINAL  CANAL. 

IN  GENKRAl,. 

Description. — These  devices,  u.sually  made  of  metal.  ser\*e,  as  in  the ('^ 
of  absorbable  devices,  as  frameworks  over  which  the  intestinal  joinings  ^^ 
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made — but  are  left  within  the  intestinal  tract  to  be  passed  out  at  the  anus 
by  the  elTurts  of  nature.  The  Murphy  button  may  be  taken  as  the  most 
generally  used  representative  of  this  class. 


) 


ENTERO-ENTEROSTOMY  BY  MEANS  OF  THE  MURPHY  BUTTON. 

Description.— The  junction  between  the  intestinal  coils  is  accomplished 
by  inserting  one  half  uf  an  ingenious  butttm  into  the  free  end  of  each  portion 
of  intestine — these  half-buttons  are  held  in  place  by  specially  applied  su- 
tures— and  the  two  halves  of  the  button  are  then  approximated.  The 
opposite  surfaces  of  the  two  cups  of  the  button,  aided  by  a  spring  in  one 
of  the  cups,  keep  up  a  constant  pressure  upon  the  opposed  surfaces  of  intes 
tine,  thus  holding  their  approximated    serous   surfaces  in  contact.     Union 


Fit .  404.— Ccoss-seCTiON  of  Intkstink,  Showimtg   Manner  of  Placimc  Tttu  PuttSK-rrltlKG 

,  StiT\'»K  ;— A.  Serosa;  B,  Muficu]ari!i ;  C,  Submucosa;  D.  Mucosa;  E,  E.  Ljitnliiir  of  meseiilcry  ;  F. 

Mncnteric  vcwel  and  connective  tissue;  C.  BcKintiinj;  of  suiurc;  H.  Crossing  of  suture,  npproxi- 

iMitinK  laminis  to  each  other  and  to  barrel  of  intestine;  I,  End  of  suture,  ready  to  be  knotted  with 

a|ipc»ite  end. 

takes  place  between  the  surfaces  thus  held  tngether.  especially  alonp  their 
circumferential  aspects— while  the  buttons  are  freed  by  pressure- necrosis  and 
are  generally  passed  by  bfnvel. 

Preparation— Position— Landmarks — Incision.— .\s  for  median  ab- 
dominal section. 

End-to-end  Approximation.— (1)  Having  opened  ihe  abdominal  cavity, 
complete  the  partial  cnierectomy  in  the  usual  manner.  (2)  Preparatory  to 
the  insertion  of  half  «tf  the  button  into  each  free  end  *»f  the  gut,  a  silk  suture 
is  applied  in  a  special  manner.     (See  Fig.  404.)     A  long,  straight  needle  is 
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threaded  upon  a  piece  of  silk  about  30  cm,  (12  inches)  long— this  sulure 
begins  just  to  the  right  of  the  center  of  the  antimesenteric  border,  enterini; 
about  3  mm.  (^  inch)  below  the  free  edge,  and  passing  from  without  dirtilly 
inward — thence,  following  the  right-hand  margin,  in  an  overhand  stilch. 
over  (not  through)  the  border  of  the  intestine  to  the  outer  side — thence  thu^ugh 
the  wall  from  without  inward — and  so  on,  until  the  lamina  of  the  mesentery 
belonging  to  that  side  is  reached.  As  the  suture  passes  from  within  the 
lumen,  over  the  wall  outward  for  the  last  time  on  that  side,  it  also  pas«s 
obliquely  over  the  lamina  of  the  mesenter>'  of  the  opposite  side.  The  suture 
is  then  carried  through  both  lamina  of  the  mesenter}'  as  a  reversed  stitch- 
emerging  at  the  outer  aspect  of  the  opposite  lamina.  It  is  now  obliquely 
carried  over  the  lamina  of  the  original  side  (and  across  the  first  limb  of  the 
suture  that  was  carried  over  the  opposite  lamina)  into  the  lumen  of  the  intes- 
tine, toward  its  opposite  wall — and  passes  through  this  wall  of  the  intestine 
from  within  outward.    The  order  is  now  reversed,  and  (to  get  out  of  the 


I'lK    40";.  — I'"NP-T0-KND   InTKSTISAI.   ApPROXIMATIOS  by  MrRPHV'S  Bl'TTON  :— Sliowin?  niJ-rfT 

of  iiHioiliKiiii;  l>utti"»n  imo  luiiu-n  of  iiilesliiie.— male  button  on  left,  with  purse-stTing  rwii*  i"^ 
t\ji\\wuvd  ;-ivni.iie  button  on  lixht.  with  suture  tightened. 

lumen  on  the  loft  side^  the  thread  is  always  carried  through  the  free  border 
oi  the  intestine  fn>ni  witliin  outward — thence  passes  over  (not  through)  the 
wall  irom  wiiliout  inward  into  the  lumen — and  so  on.  until  it  enters  the 
lutnon  tor  the  last  time,  at  the  antimesenteric  border — here,  at  a  disianie 
oi  .iboiit  5  mm.  (fV  i"^'li^  ^^^^  its  point  of  entrance,  and  on  the  same  level, 
the  neeiile  pas>es  through  the  intestinal  wall  from  within  outwani.  Thus 
,1  ••  I'l'.i  keri:v.z"  or  "draw  string"  is  formed,  so  applied  that  when  drawn  aU^ut 
t!te  Sim. Ml.  it  will  apj^roximate  the  leaves  of  the  mesentery-  closely  alx>u'  the 
ill  p:,^:evted  iri.iniile  at  its  base— and  the  two  threads  emerging  side  by  >iJj 
i:po".  :he  vniter  aspect  are  ready  to  l>e  tied  alxmt  the  button.  Alth""'-" 
ilh -v  -iijiires  ra>«i  thnniijh  all  the  coats  of  the  intestine,  they  are  within  thf 
MM !•:•:.  ov  ive>"»;ire  rup.  of  the  button.  Similar  sutures  are  inserted  inti»th<' 
ht*'  i-M.i-  oi  ::ie  oppoMie  jMece  oi  intestine.  (See  Fig.  405.)  (3)  Each  nip. 
,M  l>.:!tvM'.  i-  now  i;r.isi>ed  by  its  stem  (not,  as  so  often  shown  in  pirtun'>- 
1«\  \\w  ivjp  i:m1i"^  b\  the  tip  of  a  pair  of  special  or  pointed  forceps  {ft"^P* 
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with  rounded  or  squarish  points  would  tend  to  bend  ihe  perfectly  circular 
oj^Kning  of  the  stems).  Both  are  now  ready  for  introduction.  (4)  The  male 
button  (one  with  smaller  stem)  is  always  introduced  into  the  end  of  the 
proximal  gul  (because  when  its  stem  has  slipped  into  the  stem  of  the  female 
bufon.  a  slight  elbow  or  fm>jeclion  is  formed  where  its  free  margin  ends — 
which  is  harmless  while  in  the  direction  of  the  intestinal  current,  but  might 
Bcause  obstmclion  by  particles  of  solid  foo<i  Itxlging  against  il,  if  in  the  opposite 
■direction).  This  male  half  of  the  button  is  introducet^l  into  the  proximal 
gut  just  far  enough  for  the  free  end  of  the  gul  to  come  well  around  the  stem. 
The  suture  is  then  drawn  moderately  tight  and  tied  with  a  double  knot  (the 
first  being  a  friction-knot)  around  the  stem—evenly  distributing  the  puck- 
ered gut  with  a  probe  as  the  thread  is  lightened.  An  as.sislant  takes  ihe 
forceps  and  so  holds  them  that  the  stem  of  the  button  does  not  slip 
within  the  intestine.  (5)  The  female  button  (one  with  larger  stem)  is  simi- 
Jarly  introduced  into  the  distal  end  of  the  gut.  The  suture  is  similarly  placed 
nd  tightened  about  it — and  the  forceps  ^iven  to  an  assistant  to  hold  in  the 


—  *'-M>-i<>-KND  Inthstjnal  ArPHox I m ation  hv  MtiiPHN'^s  BUTTUW.— Ihc  haU-bullons 
«ppri»»innur-(l  Mni\  prcssvil  home  Two  louse,  niterniptcd  Lemb«rrt  »ulur»iire  shown  in  Ihe  position 
li'hicli  M  licr  ol  thitTM:  sutures  Mould  on  upy,  il  uhtrd. 

«ame  manner  as  with  the  male  button.  (6)  The  a.ssistant  holding  the  buttons, 
so  crosses  the  handles  of  the  forceps  as  to  present  the  buttons  to  the  surgeon 
in  their  right  relation  for  immediate  ajiproximation.  (See  Fig.  405.)  The 
jurgcon  now  grasps  a  button  in  the  thumb  and  first  twti  fingers  of  each 
hand,  xvith  the  hullows  of  the  buttons  lfH>king  toward  each  other.  The  as 
sistant  then  simultaneously  releases  the  h<.ld  of  the  two  forcei»s  upon  the 
stems  of  each  half  Initton.  .\t  the  moment  of  release  the  surgeon  guard.i 
llie  buttons  lest  they  slip  out  of  reach  inttt  the  intestines  (by  p>ressing  thera 
gainst  the  binding  sutures).  The  surgeon  now  approximates  the  two  half- 
buttons,  one  held  in  the  fingers  of  each  hand — ^calculating,  in  their  stow  and 
deliberate  approximation,  that  the  intervening  intestinal  walls  will  be  .so  dis- 
posed as  to  make  an  even  layer  over  the  cups  of  the  buttons^adjusting  the 
oeficiency  or  excess  of  the  puckered  inlesiine  with  a  probe,  as  indicated— and 
finally  i>ressing  the  two  halves  home  as  far  as  his  judgment  deems  neccs 
*ary  to  secure  gm«.l  a|jfM)sitiiin  witht>ul  too  great  compression.  (See  Fig.  406.) 
4S 
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(7)  The  edges  of  the  mesentery  arc  sutured  and  the  intestine  dropped  back 
into  the  abdomen. 

Comment. — (i)  Segments  of  intestine  of  unequal  size  may  be  thus 
united  by  end-to-end  approximation  with  the  Murphy  button — care  being 
exercised  in  tying  the  button  into  the  end  of  the  larger  gut,  and  especially 
in  the  act  of  approximating  the  two  buttons,  to  see  that  the  puckered  excess 
of  the  intestinal  tissue,  particularly  in  the  case  of  the  larger  gut,  is  evenly 
distributed  around  the  stem  of  the  buttons — and  that  when  the  halves  of 
the  buttons  are  finally  pressed  home  the  serous  surfaces  everj'where  come 
together.  (2)  A  line  of  interrupted  or  continuous  Lemberts  is  used  by  some 
surgeons  to  reinforce  the  margins  where  the  buttons  meet,  after  their  appo- 
sition. While  not  generally  necessary,  such  a  line  of  reinforcing  sutures 
may  be  used   where   considered   indicated.     (See  Fig.  406.)     (3)  See   that 


^^. 


FiK  ^07,  — Iaffkai  Intkstinal  Aitroximation  by  thk  MfRPHY  Bi'tton:— The  manner  of 
[>lacinj>  thi'  i)iirsc--.iiiiij;  suiiiro  is  shown  upon  the  lower  intestine,— and  Ihc  male  button  introduced, 
lAith  suture  tiuhl<.  in<l,  is  seen  w  iihin  the  upper  intestine. 

the  purse-string  sutures  are,  after  knotting,  cut  close,  and  that  their  encis 
ire  not  held  by  tlie  cups  of  the  buttons — thus  retarding  the  escape  of  the 
button,  and  [>t)ssibly  serving  as  infectors  of  the  peritoneal  cavity.  (4)  All 
buttons  used  should  be  of  a  size  that  will  not  press  upon  the  intestinal 
ivalis,  else  sloughing  may  occur. 

Lateral  Approximation. — (1)  Having  excised  the  portion  of  intestine, 
the  free  ends  of  the  two  ]>ieces  of  gut  are  first  closed  by  overhand,  continuous 
sUture  of  all  the  coats  —followed  by  a  second  tier  of  interrupted  or  continuous 
Lemberts  Ijurying  in  the  first  row.  (2)  Purse-string  sutures  are  now  placed. 
[See  Fig.  407.)  These  consist  of  silk  and  are  carried  by  an  extra  long,  straight 
leedle  (such  as  Keith's  abdominal  needle).  The  site  for  the  insertion  of 
:he  half-button  into  each  segment  of  gut  having  been  chosen,  which  will 
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be  up>on  the  antimesenleric  aspect  of  the  guts,  beginning  iihout  2.5  or  5  cm. 
(i  to  2  inches)  from  their  ends,  it  is  necessary  to  calculate  the  length  of  the 
incision  to  be  made,  as  its  length  will  regulate  the  length  and  |it>sition  of 
the  purse-string  suture.  If  the  oblung  buttiin  be  used,  the  length  of  the 
picision  will  be  a  little  less  than  the  transverse  diameter  of  the  button, — 
and  if  the  round  button,  a  Httlc  less  than  the  diameter — in  order  that  when 
ihe  button  is  insinuatefl  through  an  opening  requiring  slight  distention  for 
its  entrance,  it  will  close  about  it  sufficiently  to  slightly  grasji  it.  The  suture.s 
should  l>e  put  in  so  that  their  loojjed  end  is  toward  the  free  end  of  the  gut. 
The  suturing  passes  through  all  the  coals.  Conceiving  an  imaginan'  straight 
line,  running  longitudinally,  upon  the  center  of  the  antimesenteric  aspect 
of  the  bowel  to  mark  the  site  for  the  future  incision  for  the  reception  of  the 
button,  the  needle  is  made  to  enter  tlie  wall  of  the  gut  about  6  mm.  (\  inch) 
above  (or  below,  as  the  case  may  l)e)  this  imaginary  line,  and  about  3  mm. 
(I  inch)  to  one  side — passing  through  all  the  coats  into  the  lumen — again 
passing  outward  (always  traveling  in  a  straight  line  parallel  with  and  about 
3  mm.  [|  inch]  from  the  imaginarj-  line)  and  emerging  about  b  mm.  (^  inch) 
from  the  point  of  entrance — and  so  on,  until  it  emerges  finally  about  ft  mm. 
(I  inch)  beyond  the  opiiostte  end  of  the  imaginary^  line — here  the  loop  is 
formefl,  the  needle  crossing  over  and  entering  the  intestinal  wall  at  a  point 
corresponding  with  its  last  emergence,  but  on  the  opposite  side  of  the  imaginary 
line — and  travels  down  this  side  in  the  reverse  direction,  but  in  the  same 
manner  as  on  the  opposite  side— llnally  emerging  at  a  point  i orresponding 
with  the  entrance  on  the  original  si<ie.  Both  ends  of  the  suture  are  left 
long  and  the  l<:Mip  loose.  (3)  An  assistant  now  so  holds  the  bowel  (which 
has  lieen  clam|>ed  at  .some  distance  from  the  free  ends)  as  to  separate  its 
walls — while  the  surgeon,  by  a  quick,  controlled  stab  of  a  narrow,  sharp 
bist<iury,  incises  the  gut  midway  between  the  Iwn  parallel  lines  of  the  purse- 
siring  suture,  and  makes  un  o|H.-ning  a  little  less  in  length  than  the  <liameler 
of  the  button  Xo  go  through  it-  -and  es|>ecially  considerably  less  in  length 
than  the  length  of  the  surrounding  purse-string.  Care  is  taken  that  the 
mucous  membrane  is  not  simply  pushed  ahead  of  the  knife,  instead  of  being 
Jt,  and  that  the  lumen  is  well  opened  up.  (4)  The  button,  grasped  by 
orceps,  as  in  the  ordlnar}-  end  to- end  ofKrration,  is  now  insinuated  into  the 
ening,  placing  the  male  button  in  the  proximal  gut.  The  purse  siring 
drawn  tightly  enough  to  approximate  the  walls  of  the  gut  to  the  stem  of 
he  button  and  tied — evenly  distributing  the  puckered  intestine  around  the 
ttcm.  The  forceps  holding  the  l»utton  is  then  given  to  an  assistant,  who 
olds  it  as  in  the  end-to-end  o|H*ratron.  (5)  The  opposite  em\  of  the  intestine 
i  similarly  treated  and  the  female  Initton  in.sertcd.  (6)  The  surgeon,  grasping 
a  button  in  the  lingers  of  each  hand,  with  their  stems  facing  (as  they  have 
bf^n  directed  by  the  crossing  of  the  forceps),  signals  to  the  assistant  to  release 
the  buttons  by  relaxing  the  fr»rceps — and  then  pushes  hf»mc  the  two  halves— 
Using  the  same  precautions  as  in  the  end-to  end  approximation,  for  the  even 
distribution  of  the  intestinal  walls.  (See  Fig.  40S.)  (7)  The  management  of 
the  mesenter\'  will  here  differ  from  its  management  in  the  end-to-end  opera- 
tion, as  the  continuity  of  the  intestinal  canal  will  not  \ie  continued  in  one 
straight  line.  It  is  better  (unless  othenvise  indicated't  not  to  excise  a  V  shaped 
|>t>rtion  t>f  mcsenler\',  but  simply  !».  fold  over  and  suture  in  contact  with 
each  other,  and  with  neighboring  mesentery,  the  layers  of  the  redundant 
fold  of  mescnter}'.  If  a  V^baped  portittn  be  excisefl,  the  two  free  borders 
ipf  the  mesentery  left  should  be  so  sutured  down  to  adjacent  mesentery  as 
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Comment. — (■)  See  the  general  comments  under  the  end-to-end  ap> 
proximation.  (a)  Care  should  be  used  that  in  approximating  the  two  ends 
of  the  intestines  the  direction  of  the  intestinal  flow  should  be  maintained. 
(3)  The  button  used  may  be  of  the  oblong  tj-pe,  which  is  better  for  this 
purpose — or  of  the  ordinarv'  round  type.  (4)  The  operation  of  lateral 
approximation  after  closure  of  the  ends  of  the  resected  gut  is  but  rarely  indi- 
cated— the  usual  method  of  junction  foUowng  e.xcision  being  by  end-i(vend 
approximation.  (5)  Instead  of  using  the  purse-string  suture  to  hold  the 
button-halves  in  place,  Carle  approximates  the  borders  of  the  intestinal 
opening  by  one  or  two  interrupted  Lembert  sutures  placed  at  either  end 
of  the  incision,  thus  lessening  its  length  and  grasping  the  button.  But  the 
regular  method  is  probably  better. 

Lateral  Anastomosis. — In  this  operation  the  two  buttons  are  inserted 


Fij;.   40''.  — LaTKRAI.    INTKSTINAI.    APfKUXIM ATION    BY    I  UK    MrKrii\     Hi' I  1  u>  .— Hlf  t«o    r.!-' 

biittniis  3T1'  vliiiwii  appntxirn.itril.     Intvrruptt-d  or  coiiliiiuous  I.cmberi  suturcN  may  reinfurt:v  iht'  >.■«■■■ 
liKu.iu>  >iir!.in-s.  if  fi«iir.iiliri^l  luvossary. 


into  the  aininio>onti'rir  asperts  «>f  the  two  indicated  coils  of  intestine— the 
method  of  iiiMTtion  bcinjj  identical  with  that  used  in  I-iitcnil  .\ppn)ximiiiii'n 
by  tin*  hiiiioii.  No  cxiision  of  iniotine  takes  place.  The  oblong  buttt>n  i? 
tn  hv  ]»rttVrn(l.  Reinforcing  Lemberts  may  be  used.  The  Carle  methtxl 
of  lyJMi:  in  tlu"  ltiilton>.  ju.-t  mcntitmod,  may  Ik*  used. 

Lateral  Anastomosis  with  Weir's  Modification  of  Murphy's  Button, 
Introduced  by  Gallet's  Method.  The  male  half  of  the  original  button  is 
>o  m.H lined,  by  boinu'  >liarpcncd  and  beveled,  that  it  can  l)e  made  to  jx'neiratc 
thi-  wall-  «>i  ilio  inte-tiniv  Moth  buttcms  are  intnxluced.  by  means  of  sjHvial 
foriri>-.  tliroiiiih  a  conim.>n  ojHMiinir  in  a  knuckle  of  inte>tine  -each  bcirc 
camVd  d.uvn  a  Mj>arali'  liml)  of  the  gut  and  are  then  apfjroximatoi-  l""l 
l»»wod  by  ilio  ilo-ua"  x^i  the  incisi«m  in  the  knuckle.     Following  are  the  >top5 
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of  the  opcralion;  (1)  The  sites  of  the  anasttimosis  must  be  in  such  positions 
uf>on  the  antimesenleric  asfjecls  of  the  intestine  that,  when  the  lenj^th  of 
the  intestine  is  doubled  upon  itself,  the  site  to  be  occupied  by  each  button 
will  ntil  L>e  beyond  the  reach  of  the  sfKfcial  forceps  to  be  introduced  through 
an  opening  at  the  knuckle  formed  by  bending  the  intestine  ufwm  itself.  (2) 
An  incision  in  the  longitudinal  axis  of  the  gut  is  now  made  at  this  knuckle. 
A  button  held  in  ihe  grasp  of  the  special  forceps  is  then  introduced  through 
the  opening  down  one  limb  of  the  gut — the  male  button  in  the  proximal 
limb.  The  female  button,  similarly  held,  is  then  introduced  down  the  oppo- 
site limb.  (3)  By  pressure  upon  the  forceps  holding  the  male  button,  its 
stem  is  made  to  pierce  the  walls  of  its  own  side  and  the  opposite  gut — and 
is  then  directed  into  the  stem  of  the  female  button.  (4)  The  buttons  are 
then  pressed  home — the  adjacent  surfaces  of  intestine  being  held  in  contact 
with«)ut  any  form  of  suturing.  (5)  The  treatment  of  the  opening  in  the 
knuckle  of  gut  is  as  inditatetl.  In  the  cases  where  the  operation  is  simply 
a  lateral  anastomosis,  the  incision  in  the  knuckle  wimld  be  closed  by  inler- 
rupted  or  continuous  Lembcrt  sutures  of  gut  or  silk.  In  the  majority  of 
cases  where  this  o[)eration  is  dune,  however,  it  is  ijerfurmed  in  connection 
with  a  gastrojejunostomy,  for  the  pur[>ose  of  aiding  in  the  prevention  of 
bile  and  intestinal  reg;urgitation  from  the  duodenum  into  the  stomach — so 
that  as  soon  as  the  inlestinid  anastomosis  has  been  acccjmplished,  the  opening 
in  the  knuckle  of  intestine  is  sutured  tt)  a  corres{«>nding  opening  in  the  anterior 
wall  of  the  stomach,  thus  completing  the  gastrojejunostomy.    (See  Fig.  466.) 

Wote.— The  ordinary  Muqjhy  liutton  may  be  used  in  practically  the 
same  manner.  After  opening  the  knuckle  of  gut,  one  half  of  the  butt*  n 
may  be  dropped  into  each  limb  of  the  intestine — these  are  caught  and  hclil 
by  the  fingers  of  an  assistant  at  corresjxjnding  jx>sitions  within  the  two  |>ieccs 
of  gut,  with  the  free  portion  of  their  stems  held  against  the  antimesenteric 
aspect  of  the  gut.  While  the  intestinal  wall  is  thus  drawn  tightly  over  the 
hollow  stems,  a  hmited  crucial  incision  is  made  in  the  center  of  the  slem.s, 
just  sufScienlly  large  for  the  stems  to  be  jjressed  through,  with  the  walls 
of  the  intestine  clinging  closely  around  them — immediately  f»»llowing  which 
the  two  halves  are  presse<l  together,  l>ringing  the  antimesenteric  aspects  of 
the  two  pc»rtions  of  gut  into  accurate  apfmsition — no  reinforcing  suture  being 
necessan'.  The  opening  in  the  knuckle  of  gut  is  closed  as  usual.  (See  Figs. 
467  and'  4f>S.) 

Multiple  Lateral  Intestinal  Anastomosis  ( Jaboulay-6raun*s  Opera- 
tion).— In  atldilion  to  the  single  lateral  intestinal  anastomosis  formed  after 
gastroenterostomy,  as  above  tlescriljed  (Braun's  ojieration),  sometimes  a 
second,  or  even  a  third,  lateral  intestinal  anastomosis  may  l>e  made— for 
the  purpose  of  further  avoiding  the  likclihoiK]  of  intestinal  regurgitation  by 
furnishing  as  rlirect  anri  easy  a  descent  from  the  stomach  ti»  the  anus  as 
possible.  Supposing,  therefore,  that  a  gastrojejunostomy  has  been  jxt- 
formed,  a  lateral  jejuno-jejunostomy  may  he  done  by  (iallet's  methcnl  of 
using  Weir's  mrwlihcalion  of  the  Murphy  button,  at  the  time  the  inte>tine 
was  opene<l  to  unite  it  to  the  stomach — and  ftien  another  jejuno-jejunoslomy, 
or  a  jejuno-ileoslomy,  could  be  jxTformefl  lower  down  by  the  ordinary  lateral 
anastomosis  method,  thus  short-circuiting  by  two  routes  the  contents  of  the 
intestines. 

Note. — .Multiple  intestinal  ana.stomosis  can,  nf  course,  lie  f)erformed  by 

pie  suturing,  as  well  ;is  by  other  meth<xls. 

End-in-side  Implantation. — Supposing  the  ca-rum  to  have  been  excised 
the  mesentery  ligatud,  the  male   Murphy  buttt>n  is  introduced  into  the 
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free  end  of  the  ileum  and  tied  in  place,  as  in  the  ordinary  end-to-end  ap- 
proximation. The  edges  of  the  free  end  of  the  caecum  are  then  united  by 
overhand  continuous  silk  sutures  through  all  the  coats — and  these  are  buried 
in  by  the  interrupted  or  continuous  Lemberts  of  gut  or  silk.  An  opening 
is  then  made  2.5  to  5  cm.  (i  to  2  inches)  from  the  sutured  end  of  the  caecum, 
upon  its  antimesenteric  aspect,  and  the  female  button  tied  into  place,  just 
as  in  lateral  intestinal  anastomosis.  The  two  buttons  are  now  brought 
together  in  the  usual  fashion.  The  line  of  union  should  be  here  reinforced 
by  a  tier  of  interrupted  Lembert  sutures.  The  borders  of  the  mesentery 
should  be  sutured  as  indicated. 


(D)  ENTERO-ENTEROSTOMY  BY  MECHANICAL  MEANS  TEE- 
PORARILY  USED  FOR  APPROXIMATING  THE  INTES- 
TINAL EDGES  DURING  SUTURING. 

IN  GENERAL. 

Description. — Various  more  or  less  ingenious  forms  of  de\'ices  have  been 
introduced  for  the  purpose  of  holding  in  contact  the  opposite  margins  d 
the  intestines  during  the  act  of  suturing — to  be  withdrawn  just  prior  to  the 
completion  of  the  suturing.  Many  of  these,  at  the  same  time,  distend  the 
otherwise  flaccid  gut,  and  render  the  application  of  sutures  easier.  The 
following  instruments,  and  the  description  of  their  application,  will  represent 
this  class  of  work. 


ENTERO-ENTEROSTOMY    BY    MEANS    OF    HALSTED'S    INFLATABLE 

RUBBER  CYLINDER. 

Description. — Halsted's  instrument  consists  of  an  inflatable  rubber 
cylinder,  attached,  by  means  of  a  rubber  tube,  to  a  syringe  with  a  two-way 
stopcock.  The  segments  of  intestine  are  first  united  by  five  or  si.x  fi.xatinn- 
sulures.  those  toward  the  mesenter}'  being  tied,  those  toward  the  antimesen- 
teric aspect  being  left  temporarily  untied.  Between  these  latter  sutures  the 
colla])sc(l  cylinder  is  inserted — it  is  then  inflated  by  pumping  air  into  it  until 
of  the  desired  size — and  over  this  the  Halsted  mattress  sutures  are  applied- 
all  beinj:;  placed,  and  mos-t  being  tied,  before  the  cylinder  is  withdrawn 
Between  the  last  few  untied  sutures  the  exhausted  cylinder  is  removed— 
and  these  last  sutures  tied.  The  method  is  of  considerable  aid  in  the  suturing 
of  the  flaccid  intestine  and  in  the  approximation  of  segments  of  unequal 
ri/e — serving,  at  the  same  time,  to  keep  the  intestinal  contents  away  fn>m 
the  line  of  suturing.  The  method  is  applicable  to  end-to-end  approximation 
only. 

Preparation— Position — Landmarks — Incision. — As  in  median  al>- 
<U^minal  sccti<>n. 

End-to-end  Approximation.— (1)  Having  opened  the  abdomen  and  ex- 
pt^sed  the  site  of  excision,  clamp  cff  the  region  with  rubber  bands  wound 
in  ;'  fii:ure-t^f  eight  fashion  over  some  cbject  (such  as  a  sterile,  round,  wooden 
tooilijiirk^  carried  through  the  mesentery-  close  to  the  barrel  of  the  intestine 
(SCO  riii.  ,;7i.  n\  so  planning  the  excision  that  the  blood-supply  will  come 
up  to  the  very  edvxes  of  the  ends  of  the  gut.  Ligate  the  mesenteric  vessels 
]>rior  to  e\ti>ini:  the  mesonter>'.  (2)  Before  excising  the  gut,  five  or  six 
"prostciivn"  sutures,  of  the  Halsted  tj-pe,  are  placed,  just  bej-ond  the  line 
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of  future  excision — two  at  the  mesenteric  aspect — two  toward  the  lateral 
asi^ects — and  two  toward  the  antimesenteric  aspect — with  the  free  ends 
toward  each  other.  While  aiming  to  carrj-  these  sutures  through  only  ihf 
serous,  muscular,  and  part  of  the  submucous  coats,  it  is  of  no  ci^nsequence 
if  they  enter  the  lumen,  as  they  are  buried  by  the  ne.vt  row.  (See  Fig.  400.1 
(3)  Excise  the  intestine,  with  scissors,  between  the  presection  sutures.  cutiinK 
quite  close  to  them,  and  preserving  the  biood-supply  to  the  ends  of  the  pit. 
Repair  the  edges  of  the  mesentery  after  completing  the  excision — or.  prefer- 
ably, the  suturing  together  of  the  mesenteric  edges  may  be  deferred  until 


Fii:.  j:;  —  Fnti  ko  i  srKKCsiOMv  hy  HALsn-D's  Mkthod:— The  cylimliT  inflated— a r-.<J 
.  ■  :;■■:»  .iiul  m.ut:e>?  sutuies  inseru-il.     <  Miuhtii-ii  fmiii  H:i;>u-il  i 


".  of  ilu'  inic-iino-  ami  the  withdrawal  of  the  rubber  lylir.iU-r.      4 
Ti  >i'.  ti.'ti  -ulun--.  kiiotiini;  tho>e  of  the  proximal  i:ui  with  tIu-  i    r 

u   "Tu-   ^^\    the   .listal   «^ut  — but    Icavini;   li-mporarily    iintioi!    ;'"  -i 
-•.:ii:rr->  toward  iho  aniimofnterii-  a>pecl.     (>ce   riij.  41c.        5 

'.'u    iji  ;•.;•;;   Irii   by  the  untied   prcsirlion  >uturo>.   the  I'll.i;^'. 

!*'':i:.  "vi.i  i:i  ilu'  L:ra>p  of  loni:.  >K'n»ler  fonvps  is  inrr.  .!:;ii!; 

r  >..'.i"  will  l:v  i:i  the  proximal  ami  one  half  in  the  diMal  uui.      Fi-.i- 

-  :•■  A    'v/l.-ii'ii   to  the  de>irol  extent.     iSee   Fiu.   411.!     16'  Tht 
«    •.!:i::   i>  liie  i«no  t"ir>i  applied  and  lied -and   the   Milihell  ::r.: 
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Hunner  suture  is  the  form  of  stitch  employed — which  is,  praclically,  equivalent 
to  a  Lembert  suture  ap>p]icd  to  the  inlestinal  wall  on  each  side  of  the  mesenlery 
by  means  of  a  stngit?  suture  introduced  v  the  manner  shown  in  Fig.  412, 
and  puckering  up  the  serous, 
muscular,  and  especially  part 
of  the  submucous,  coats,  the 
lightening  of  which  turns  in 
Ihe  bowel  and  approximates 
ithe  leaves  of  the  mesentery. 
(7)  A  line  of  Halstcd  sulures, 
of  the  mattress  or  quilt  type, 
is  now  applied  around  the 
approximated  edges  and 
alightly  beyond  the  prescction 
sutures,  at  intervals  of  about 
2  mm.  (somewhat  more  than 
y^  inch) — applying;  all  before  tying  any^then  tying  all  but  just  enough  to 
allow,  by  their  sepamfion,  the  withdrawal  of  the  rubber  cylinder.  These 
sutures  pass  through  the  serous  and  muscular  and  into  the  submucous  coat. 
None  of  the  intestinal  vessels  should  be  obliterated  by  the  passage  of  these 


I'ig;.  413  —  Ektbro-entkrostomv  HV  Halstad's 
NfFTHon  — A.  A.  MaUrcss  or  quilt  sutures;  B,  B.  The 
Nfuchell  and  Hunner  mesvnleric  suture,  (Modifitd  from 
HahtwJ.) 


|Fl|t    413  — E'*TllllO-1SNTBIIOSiTOMV  BV   IIaI-STKD's  Mfl  Uon  :— T»iv   drrtiilcd  cylinder  is  bciiiK  with- 
drawn,  while  sonwul  the  suturvs  are  temporarily  reintcted.     (Modihed  (rom  HalBtc«l.f 


turcs — avoiding  them  by  carrying  the  sutures  over  or  under  them,     (8) 
he  cyh'nder  is  now  allowed  to  collapse  and  i>  withdrawn — and  the  sulures 

|l)ctwecn  which  it  has  been  withdrawn  arc  then  lighlt-nt-d.     (Sec  Fig.  413.) 

to)  Having  replaced  the  intestine,  the  abdomen  is  cjuscd. 
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A    - 


l"iK.  414.  I'MH  lo-i-sn  l-NTikii-KNThROSTOMV  BY  I.EB'S  InTKSTINAI.  HoI.UFR:— A,  A  I  ..r:  ;-^ 
Mi>i>:i  .1  .  lul  itl  iiiti-tiiu- fmtJi  whuli  :i  puninii  has  ln-cii  cxcisoii ,  H.  Iiilfsltnal  lu»li|i  r  h'-.uti  :;•"  "-l 
till.'  tin-  iiiil^  «.f  iiitisiiiii'-ilbhl.uii's  fxtcii«U-(i:  C  C.  The  t»i>  ciuisuf  the  iiu-sciitciu  viitu:<-        M"-:; 


ENTERO-ENTEROSTOMY  BY  MEANS  OF  LEE'S  INTESTINAL  HOLDER. 

Description.      Tlie   instrument,   thimph   simple   in   principle   and   i-r. 
sini.iii'ji.  i-  liitVuuli  lo  ilesiribe  clearly — i)ut  its  manipulatiim  i>  e.isy.     Thi- 
linldtT  i-  ir.iroiluaMl  into  the  approximated  emls  of  the  intestine  closoii 
i>  lliiMi  -'pciu'il     and  serves  a^^  a  framework  upon  which  suturins;  is  dnne- 
and  i-  I'wn  un.dlv  closed  and  withdrawn.     A  single  in>lrunu'ni  fits  any  part 
ot  ihr  i!MrsTi".,Ll  :raci     .ind  any  suture  may  be  used  in  conjunction  uith  it. 
I. II'  r.-r.>  .i  -11.  diiicition  oi  the  Oonnell  stitch.     The  metlnxi  is  only  appli*ab!c 
to  rn.i  lo  c;ui  .:ppro\imati»>n. 
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Preparation— Position— Landmarks— Incision. — As  for  median  ab- 
dominal section. 

End-to-end  Approximation.— (i)  Open  the  alHlomen — clamp  •'ff  the 
site — and  excise  a  [mrtinn  of  the  inlcstine,  with  or  without  a  part  of  its  mesen- 


f^'B  4«5  — ENTEKO-CNrEROSTOMV  BV  Lee's  l.vTtsiiNM  H.ii.fdk  ;— A,  A,  Mesenteric  sulureticd 
«nij  ends  passed  out  of  intestine  ;  B,  B,  Showinj;.  first,  iiiamicr  of  tyiiijr  inesenleric  suture — anJ,  sec- 
ondly, mariiirr  of  passing  ends  of  suture  out  u(  inie^ine.    ( ModiliL-d  Uum  Lee.) 


I 


Fig,  416.— EKTR«n-KHTEttosTOMV  hv  Lck's  iKTiisrtKAt.  HotDUN  —Manner  of  ptdcing;  ami  rnd- 
lair  the  riRhUingletl  continuous  sutures  urmn  the  ast>wl  <»f  the  intestine  further  frum  surgeon. 
(Modific<l  fr»m  L«e. ) 

tery.  (Sec  Fig.  414.)  (2)  The  mesenteric  suture  is  passed — exactly  as  the 
mesenteric  tractirm  suture  is  passed  in  Maunsell's  operation  (page  688). 
Both  ends  of  the  silk  are  left  long  and  are  knotted  within  the  lumen  of  the 
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is  then  needled — and  the  needles  are  made  to  pass  out  of  the  gut  near  the 
knot  and  the  threads  are  drawn  after.  (3)  The  intestinal  holder  is  now 
introduced  and  opened — distending  each  gut  flatwise — the  distal  arms  being 
against  the  mesenteric  border  and  the  proximal  arms  against  the  antimesen- 
teric  border — the  free  borders  of  intestine  lying  in  parallel  contact — there 
being  no  marked  tension  anywhere.  (4)  The  half  of  the  intestine  nearer 
the  surgeon  is  now  sutured  with  right-angled  continuous  suture  (Fig.  416), 
passing  through  all  the  coats,  tightening  the  thread  after  each  stitch.  When 
the  site  of  the  emergence  of  the  stem  of  the  instrument  is  reached,  the  final 
stitch  is  made  on  the  side  opposite  to  the  one  on  which  the  preceding  stitch 
was  made — and  this  final  stitch  is  only  a  half-stitch,  passing  from  without 
and  ending  on  the  interior  of  the  gut  (Fig.  416).     (5)  The  instrument  is 


Fig.  4K^— Entkro-kntkrosthmv  ky  1,1:1.  s  Inthstinai.  Hoi  r>i:R  ;— Tviiiji  the  final  knot  upon  the 
(iiilside— which,  upon  cutting  the  threads.  lecedcb  within  the  intestine.     (Modified  from  Lee.) 


now  SO  turned  as  to  present  the  opposite  side  (Fig.  417) — which  is  sutured 
in  a  similar  manner — the  final  half-stitch  ending  on  the  same  end  of  gut 
as  the  last  half-stitch  of  the  first  .side,  and  on  the  interior  of  the  gut.  (6) 
The  in.strumenl  is  now  folded  and  withdrawn  (Fig.  418) — leaving  two  free 
ends  of  silk  ready  to  be  tied.  (7)  To  enable  the  ends  to  be  knotted  on  the 
interior,  a  threaded  needle  is  in.sinuated  l)etwecn  the  stitches  of  the  opposite 
side,  the  eye  first — and  is  pushed  upwarrl  until  the  threaded  eye  protrudes 
through  the  opening  formerly  occupied  by  the  handle  of  the  instrument. 
The  thread  of  the  needle  is  then  loosened  into  a  loop,  under  which  the  free 
ends  of  the  two  sutures  are  pa.ssed — and  by  means  of  which  these  free  ends 
are  drawn  out  when  the  needle  is  withdrawn  through  the  line  of  suturing, 
at  the  point  where  the  head  of  the  needle  was  pushed   through.     (8)  These 
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sutures  are  then  knotted,  during  which  process  the  bowel  is  flattened  and 
its  mucous  membrane  near  the  final  half-knots  is  approximated  to  the  site 
where  the  sutures  are  being  tied — the  sutures  are  then  cut  short — and  the 
knots  slip  into  place  and  the  intestine  regains  its  form  by  a  little  manipulate  n 
(Fig.  419). 

Comment. — Any  other  less  intricate  form  of  suturing  may  be  used.    Rein- 
forcing Lemberts  may  be  used  if  thought  necessary. 


ENTERO-ENTEROSTOMY  BY  LAPLACE'S  INTESTINAL  ANASICMIOSIS 

FORCEPS. 

Description. — The  complete  instrument  consists  of  two  pairs  of  forceps, 
each  blade  ending  in  a  half-ellipse.  WTien  the  parts  are  clamped  together 
two  concentric  and  parallel  ellipses  are  formed,  which  may  be  approximated 
and  separated  by  means  of  the  handles.  In  joining  parts  of  the  gastro- 
intestinal tract,  a  blade  is  passed  into  each  opening — and  when  the  bbdes 
are  appro.ximated,  the  walls  of  the  free  ends  of  each  piece  of  intestine  arc 
held  in  position,  serosa  to  serosa — while  any  desired  form  of  suturing  is 
applied  around  the  circumferential  border  of  the  approximated  intestines. 
The  forceps  are  then  unlocked  and  withdrawn,  piece  by  piece — a  few  sutures 
being  apphed  where  the  handles  entered.  Five  sizes  of  the  forceps  are 
made,  including  one  for  cholecystenterostomy  and  uretero-enterostomy.  The 
method  is  applicable  to  end-to-end  and  lateral  approximation,  lateral  anasto- 
mosis, and  end-in-side  implantation. 

Preparation — Position — Landmarks — Incision. — As  in  median  ab- 
dominal section. 

End-to-end  Approximation.— (1)  Having  opened   the  abdomen  and 
clamj>etl  otl  the  region  involved,  the  portion  of  intestine  is  excised,  with 
or  without  its  mesenteri'  corresponding.     (2)  Four  fixation  sutures  are  in- 
serteil  into  the  free  margins  of  the  gut — one,  including  both  lamina?  of  the 
mesentery,  at  the  mesenteric  border — one  at  the  antimesenteric  border— and 
one  on  each  side.     (See  Fig.  420.)     (3)  The  forceps  are  introduced  cIo>eil 
Ivtwivn  a  lateral  and  an  antimesenteric  suture — tjne  blade  being  opened  into 
the  lumen  of  one  gut — and  the  other  into  that  of  the  opposite.     As  the  bbdes 
ojxMi  the  intestinal  walls  are  pushed  inward  or  inverted — so  that  when  the 
biaviis  aro  *.lose\l  the  serous  surfaces  are  pressed  against  serous  surface* 
It  this  inversion  dvx^s  not  readily  ixrcur,  it  may  be  aided  by  the  fingers  01 
M\  i:.s:ri:mont.  or  by  a  string  passed  circularly  between  the  blades  of  the 
l\  rvo:^-  ;ust  Ivtore  closing,  and  withdrawn  as  they  close.     (See  Figs.  421 
at.vi   .J.:.'      4    Intomipied   Lemberts,  or  other  form  of  suture,  are  new 
app-ii\i  arvnir.vi  the  clami^  surfaces,  except  where  the  forceps  emerge— 
a:^vrv^\::r.a:it.c  scrvnis  and  muscular  coats  of  one  gut  to  those  of  the  other. 
Pv.riv.i:  :'u<<^  steps  the  jxins  are  a>n\-eniently  manipulated  by  the  handles 
ot  :•  0  :\  rvTvs       5    The  force|>s  are  now  undamped  and  carefully  remo\-ed— 
avvi  tru'  <  ixri-c  :hrv  uiih  which  they  are  withdrawn  is  closed  by  two  or  three 
I  ct' S—.-       S<\-  Kic   4-.-^      ^   The  mesenier\-  is  then  sutured  and  the  gut 
rt^:v.v\\-  :.^  the  .iKiv^nu^n. 

Lateral  Apprc>ximation. — Ha^^ng  a^mpleted  the  excision  of  the  indicatetl 
IS  rt.v  "  V  •  :•  0  •":e<::TH\  the  end  of  each  piece  of  intestine  is  seized  with  1^ 
i^'.,uc  >  -".v-ic'-.u-.v  r.  torvxps  a  long  and  slender  instrument)  and  invaginated 
•.t'.v^  ::  0  ',.;:•  i"  V !  the  c-t.  prx"I:minarily  to  making  the  approximation.  \Miilc 
thvo  c:  vi  .  t  :ho  -t.testir.e  :s  thus  held  in\-a^ated.  the  serous   surfaces  are 
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Fig.  420.— EsD-To-END  Entkr<vknterostomy  bv  Means  op  Laplack's  Intestinal  Anas- 
tomosis Forceps: — Manner  of  placing  the  four  preliminary  fixation-sutures.  (Modified  from 
Laplace.) 


Figs.  431  and  422.— End-to-end  Entero-kntrrostomy  by  Means  of  Laplace's  Intestinal 
Anastomosis  F'orcrps:— Showing  the  anastomosis  forceps,  with  its  special  clamp  fur  holding  the 
blades  together.— and  the  manner  in  which  it  approximates  the  ends  of  the  intestine.  A  line  of  con- 
tinuous Lembert  suturing  unites  the  coils.    (Modified  from  Laplace.) 
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brought  together  by  interrupted  or  continuous  Lambert  sutures — the  forceps 
being  withdrawn  just  before  the  last  two  or  three  stitches  are  tied — immedi 
ately  following  the  withdrawal  of  which  the  opening  left  by  their  withdrawal 
is  similarly  closed.  The  invagination  of  both  ends  having  been  accomplished, 
approximate  the  two  antimesenteric  aspects  to  be  united — make  two  corre 
sponding  axial  incisions  about  the  length  of  the  diameter  of  the  rings  to  be 
used — place  four  fixation -sutures,  one  at  each  angle  and  one  on  each  side- 
insert  the  closed  blades  between  two  of  the  approximation  sutures— open 
one  blade  into  the  lumen  of  one  and  the  other  into  that  of  the  other  intestine 


FiR.  423  — Hnd-to-f.nd  Entero-knthrostomy  by  Laplace's  Intestinal  Anastomosis  Fo»- 
CEPs  :— ShowiiijT  the  inaiiner  of  withdrawing  the  blades  before  tightening  the  last  few  sutarts. 
(Modified  from  Laplace.) 

— the  walls  of  the  intestines  being  inverted  over  the  blades  as  they  open  (as 
in  the  end-to-end  m3thod) — then  close  the  blades  so  as  to  press  serosa 
against  serosa — and  suture  as  in  the  end-to-end  form — after  which  the 
forceps  are  undamped  and  withdrawn — the  opening  through  which  they 
are  withdrawn  l)cing  closed  by  two  or  three  Lemberts. 

Lateral  Anastomosis. — The  junction  is  accomplished  as  in  lateral 
approximation — omitting  the  resection. 


EXaSION  OF  THE  ILEO-OECUM. 

Description. — Consists  in  the  removal  of  the  caecum,  together  with  more 
or  less  of  the  adjoining  portions  of  the  ileum  and  ascending  colon — followed 
by  some  form  of  entero-cnterostomy  between  the  small  and  large  intestines. 
The  operation  is  generally  resorted  to  for  malignant  or  tubercular  disease 
of  this  region,  or  for  intussusception  of  this  portion. 
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Preparation — Position— Landmarks. — As  for  Appendicectomv   (page 

Incision. — About  15  cm.  (5  inthes)  long,  beginning  in  the  anterior 
axillary  line  (a  vertical  line  from  the  anterior  border  of  the  axilla),  midway 
between  the  lower  marj^in  of  the  t<»stal  cartilages  and  the  iliac  crest — j)assing 
downward  to  within  about  4  cm.  (i^  inches)  of  the  anterior  superior  diac 
spine — and  t!iencc  obliquely  downward  and  forward,  parallel  with  the  outer 
half  of  Poupart's  ligament,  ending  to  the  outer  side  of  the  position  of  the 
external  iliac  arter}'. 

Operation. — (J)  Divide  the  skin,  fascia,  external  oblique,  internal  ob- 
lique, transversalis,  transversalis  fascia,  sub[»eritoneal  ctmnective  tissue,  and 
ix-ritoneum.  The  size  and  condition  of  the  parts  generally  necessitales  an 
operation  of  a  magnitude  too  great  for  the  intramuscular  method  of  opening 
the  abdomen — but  in  so  far  as  this  melbtMi  can  be  adopted,  it  should  be 
carried  out.  Both  the  muscular  aiul  aponeurotic  portions  <>f  the  external 
obliriuc  can  ordinarily  Ije  separatetj  in  the  cleavage  line.  The  abdominal 
vessels  and  nerves  should  he  preserved  as  far  as  possible.  Having  exposed 
the  abdominal  cavity,  retract  the  Ups  of  the  wound  well  and  deeply,  (a) 
If  adherent  omentum  be  encounteret!.  ligate  oti  with  gut  and  divide.  (3) 
Separate  the  ca-cum  from  the  ibopsoas  fascia  upon  which  r!  lies.  This  is 
accomplished  liy  displacing  the  ca'cum  and  colon  inward  and  cutting  through 
the  peritoneum  akmg  the  outer  as[>ect  of  the  ca-cum  and  colon  where  it  binds 
those  structures  to  the  posterior  abdominal  wall,  ligating  where  necessary 
with  gut.  These  structures  are  then  displaced  outward  and  the  peritoneum 
divided  along  the  inner  side — but  on  this  side  the  coHc  vessels  are  encountered 
as  Ihey  diverge  to  supi)ly  the  bowel — so  that  this  region  is  ligated  off  in  sections 
and  divided.  This  inner  line  will  cross  the  ileum  where  it  joins  the  colon. 
The  mesenten.'  of  this  small  intestine  is  ligated  in  sections,  as  far  as  may 
be  necessitry.  and  divided.  (4)  Having  thus  freed  the  cierum  and  several 
inches  of  both  colon  and  ileum,  the  contents  of  the  bowel  are  pushed  away, 
the  intestines  clamj>ed.  the  neighboring  regions  protected  with  gauze  packings 
and  the  intestines  divided  at  a  right  angle  to  their  axis.  (5)  Having  excised 
the  ileo-ciccal  region,  an  entero-enterostnmy  is  accomphshed  in  one  of  t!ie 
following  ways  (previously  described  in  detail): — (a)  End-to-end  approxima- 
tion by  simple  suturing,  by  Murj>hy's  button,  or  by  Maunsell's  invagination 
method — the  first  or  second  probably  being  preferable;  (b)  Invaginate  the 
ends  of  both  guts  by  overhand  f<illowed  by  Lembert  sutures,  and  then  make 
a  lateral  anastomosis  between  the  ileum  and  colon  by  simple  suture,  or  by 
a  Murphy  button  (or  by  one  of  the  other  methods  .ulready  described  I ;  (c) 
Di\ide  the  ileum  obliquely,  to  give  a  larger  opening,  and  unite  it  li>  the  trans- 
versely divided  colon  by  simple  suturing — (often  the  ileum  has  been  dis- 
tended so  long,  by  obstruction  below,  that  it  has  become  the  same  size  as 
the  colon);  (d)  Close  the  end  of  the  colon  by  invagination,  by  a  double  row 
of  sutures,  and  then  implant  the  end  of  the  ileum  upon  the  lateral  asjiect 
of  the  colon  (resembling  nature's  junction  of  the  small  and  large  intestines). 
(6)  Drop  the  parts  back  into  the  abdomen,  and  close  the  abdomen,  with 
or  without  drainage,  as  indicated,  as  in  abdominal  section. 

Comment. — Remove  all  diseased  glandular  tissue. 
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Fig.  424.— Appendicectomy:— A,  Qecum  ;   B,  Ileum;  C,  Appendix;  D,  D,  Ligatures  tying  ofi  the 

incsciitery  of  llie  appendix. 


APPENDICECTOMY 

BY  McBURNEVS  INTKAMItsCII.AR  OPERATION. 

Description. — Appendicectomy  consists  in  the  removal  of  the  appendix 
/ermiformis.  The  feature  of  McBurncy's  operation  is  based  upon  the 
exposure  of  the  aj)pendix  through  a  successive  separation,  in  the  cleavage 
ine,  of  the  overlying  abdominal  muscles  and  aponeuroses.  The  fibers  of 
:he  muscles  and  aponeuroses  are  not  cut  but  are  separated.  The  appendix 
s  exposed  and  is  treated  by  one  of  several  methods.  This  form  of  the  opera- 
ion  is  chiefly  applicable  to  the  "interval  period"  of  appendicitis — but  is 
iometimes  used  in  acute  cases  and  in  pus  cases. 

Preparation— Position— Landmarks— Incision. — Given  under  Ab- 
lominal  Section  by  McBurney's  Inlramu-scular  Incision  (page  637). 

Operation. — (1)  Having  opened  the  abdomen  in  the  manner  described 
mder  the  above  operation,  the  right  index-finger  is  inserted  within  the 
ibdominal  cavity  and  the  appendix  sought.  The  caput  coli,  or  some  part 
)f  the  ascending  colon,  is  generally  encountered  at  once — and  may  even 
)ulge  into  the  wound.  Sometimes  the  appendix  itself  presents  at  once — 
hough  exceptionally.  If  the  appendix  is  not  at  once  manifest,  its  base  is 
lought  in  its  usual  ]>ositi(  n — that  is,  upon  the  internal  and  posterior  aspect 
)f  llie  ca'cum,  about  1.7  cm.  (y^  inch)  belov;  the  ileo-caecal  valve.  If  the 
ippcndix  is  not  readily  found  by  this  manceuvre,  draw  out  the  first  part 
)f  the  ascending  colon  encountered,  and  then  follow  it  down  to  the  caput 
•oli— the  anterior  of  the  three  longitudinal  bands  of  the  colon  will  lead  to 
he  base  of  the  appendix.  The  appendix  is  now  drawn  out  of  the  wound, 
ind  its  treatment  will  depend  upon  the  nature  of  the  appendix  and  the  indi- 
'idual  views  of  the  operator.  (See  Fig.  424.)  (2)  As  soon  as  the  appendix 
las  been  delivered  without  the  aljdominal  cavity,  it  is  well  to  pass  a  silk 
igature,  upon  an  aneurism-needle,  around  the  appendix,  about  2  cm.  (| 
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Inch)  from  its  base,  piercing  its  mesenten'.  This  ligature  may  be  tightened 
at  once  or  later — it  is  only  a  temporary  traction-ligature.  The  mesentery 
of  the  appendix  should  be  ligaled  off  with  chromic  gut,  carried!  in  a  laterally 
curved  aneurism-needle,  proceeding  fn>m  apex  to  base,  or  in  the  opjiosite 
direction  if  more  convenient — and  tied  in  secti^ms — the  mesenter\'  being  then 
divided  between  apf>enclix  and  ligatures.  If  bound  down  by  adhesions,  these 
should  be  separated  l»y  blunt  dissection,  or  ligated  and  cut.  Often  the  mesen- 
tery of  the  appendix  must  be  ligated  off  within  the  wound,  before  the  apjiendix 
tan  be  delivered.  (3)  The  appendix  is  now  treated  in  one  of  several  ways — 
in  all  of  which,  however,  the  patulousness  of  the  lumen  must  be  determined, 
in  advance,  by  the  passage  of  a  probe  through  its  canal  into  the  cTcum, 
that  drainage  into  the  main  intestine  may  be  assured.     I'he  following  methods 


Fi|g.  435. — Apmlhpickctomv  : — A,  £dg«s  of  Ihe  mesenteriolum  sutured  tog:ethcr;  B,  B,  Pune-stnng 
suture  placrd.  the  looji  beinR  tjraspfjd  by  (orceins  and  the  t-rids  tree. 


of  closing  the  appenflix  may  be  uisetl;— (a)  Dawharn's  Purse-string  Method; 
a  continuous,  silk,  purse-string  suture,  carried  upon  a  straight  needle,  is 
passed  through  the  serous  and  muscular  coals  of  the  caecum  in  a  circle,  about 
6  mm.  (i  inch)  from  the  base  of  the  appendix,  but  not  at  first  lied.  (See 
Fig.  425.)  The  1(mjJ)  opjjosile  the  free  ends  of  this  purse  string  suture  is 
grasped  by  forceps  held  by  an  assistant,  to  steady  the  appendix  against  the 
ciiunter-pull  of  the  uperator  whu  holds  the  free  ends.  The  appendix  is  then 
divided  transversely  about  1.2  cm.  (^  inch)  from  its  base— the  canal  of  the 
j^tump  may  Ikl*  dilated  with  s|^)ecial  fine  forceps  (to  aid  in  invagination)- 
and  sometimes  sterilised  by  the  actual  cautery  point — the  free  end  of  ihe 
stump  is  then  seized  with  the  same  forceps  and  invaginated  into  the  ca.'cum. 
(See  Fig.  426.)  Wfiile  the  stump  of  the  appendix  is  held  invaginated  into 
the  ca.'cum,  the  ofierator  draws  ujwtn  ihe  free  ends  of  the  purse-string  suture 
(whirh  have  lieen  loosely  knotted  with  a  friction -knot)  until  the  slack  of 
the  loop  held  by  the  assistant  is  taken  up— the  assistant,  letting  gt>  his  grip 


Fig.  426. — AppKNOictcTOMY  :— Uilaiatiou  of  canal  of  appendix  by  means  of  forceps,  preparatory  lo 

invagination. 


Fig.  427.— APPKNi>iChCTOMY  ;  -The  stump  of  ihe  appendix  lieing  invaginattrd  in  the  grasp  of  forceps, 
and  the  purse-biring  al>out  lo  be  tightened. 
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of  the  loop  with  the  forctps,  takes  the  two  free  cntls  of  the  suture — tightening 
the  friction-knot  accurately  at  ihe  very  moment  the  opcratnr  quickly  with- 
draws the  invaginalinj];  forceps.  A  second  knot  Is  tied  and  the  ends  cut 
short.  (Sec  Fig.  457.)  H  considere<J  necessary,  two  or  three  interrupted 
gut  I^mherls  may  be  used  to  further  hury  in  the  stump,  (Sec  Fig.  42S.) 
This  methml  of  closure  is  especially  ap[>h*caljle  to  a]>;>endices  whose  walls 
are  of  more  or  less  natural  thickness  and  sttftncss — capable,  in  either  words, 
of  invagination,  (b)  Divide  circularly  the  peritoneal  coat  of  the  appendix 
aV»out  6  mm.  ({  inch)  from  the  cjucum — peel  back  this  sennis  coat  toward 
the  caecum — and,  on  a  level  with  the  turned-back  serosa,  divide  the  middle 
and  internal  coats  of  the  appendix  very  near  the  ciecum.  (See  Fig.  429.) 
See  that  the  lumen  of  the  stump  is  patulous  by  means  of  a  probe,  and  cauterize 
the  interior  of  the  stump  with  a  fine  Paquelin  point.  The  edges  of  the  slump 
are  then  brought  together  either  by  fine  silk  sutures,  or  by  circular  ligature. 


Fig.  4'ii-— ArriiNDicRCTOMV :— A,  The  free  ends,  after  knotiing.of  the  purse-string  whkh  has 
invaKtriatcil  ihc  »lump  of  the  ap|>cndix  itttu  the  ttecum;  B.  Fusitioii  whikli  reinforcing  Lcmtierts 
wrMjIii  occupy,  if  used  ;  C,  The  sulureil  etlf^e  uf  Ihe  niesrnteriolum. 


I 

I 


This  short  slump  itself  is  then  depressed  (rather  than  invaginaled)  into  the 
caecum  (see  Fig.  430)— and,  after  suturing  the  serosa  over  the  stump,  the 
surniunding  area  of  the  c:ecum,  to  the  e-xtcnl  of  3  mm.  (|  inch)  from  the 
ba.sc  of  the  apjicndix,  is  invaginaled  by  means  of  a  purse-siring  suture  which 
had  been  previously  placed  in  the  same  manner  ai>  in  the  last  method.  (Sec 
Fig.  431.)  -Athlitional  interrupled  gut  Lemberts  may  bring  the  edges  of  the 
furn>w  together,  if  consirlered  necessary.  This  melh<xl  is  particularly  appli- 
cable to  thick,  hard,  narrow-calihrefl  ajipendices.  (c)  The  peritoneal  coat 
may  be  peeled  back— the  middle  and  internal  coats  divided  transversely — 
ami  the  peritoneal  ctiat  sutured  over  the  cut  middle  and  internal  coals  with 
Leml)erts.  (d)  The  mucous  coat  may  be  e.vcised  with  fine,  curved,  sharp- 
pt)inte<l  scisst>rs,  or  burnt  out  with  the  actual  cautery  -and  the  serous  and 
muscular  coats  sutured  over  il.  (e)  The  same  steps  may  be  carried  out 
as  in  "b,"  except  that  Ihe  stumf»  may  he  .simply  depressefl  into  the  c:rcum 
and  the  walls  ^f  the  tarum  brought  together  with  Lcmf»crt  sutures  in  a 
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straiuht  line.     (4)  The  appendix  ha\ing  been  removed  and  it>  stump  surjrcd, 
the  bt)\vel  is  returned  to  the  abdominal  caviiv — and  the  wound  cl«><r«:  as 


\,'" 


\'*i>hN!»Ki->.MOMY :— A  Mki'hou  <)k  Dkai.inc  wmh  THirK  Appknpicfs  *v  ;:-.»:•  "5 
••Sk-sios  into  k'  i--i.-rM  : — A.  Clampiiiif  ofl  uppendix  from  cariMim  :  B  itn  S  ::  C-'.-' '«'"' 
■V       ■    <;■:■•■'.•    ■:  .ippoiuliv  lijTiUed;  R  (to  riffht),  F(1rcs  nf  nu>t'titvrn.>"iini  »i-.:i;''.-: 


\    '>  ■  .i:'jv:-::x  vii.ptc<;>nl  !ijtii  ,-.Ti'i;m  ;   R   I'-.r'-r   ■■•■ 

.     ^■.     ■. -■  --.ur::;!;  C.  Suture i  ci!>;c-^  ot  nii.-iT^if    •   :t- 


. -.       -  ASiominal  Incision.     Drainaire  :>  • 
vv  ..  \  i-.iicatotl. 


I 


Fig.  431. — Ar^ESDlCECTOM  , 

invaginat«d  intu  tin.- 1 


i.iitx-!>iUTiipati(J  tlic  itivaginatrtl  serosa  themselves 
-ninB  suture  of  lh>,-  surrounding  area. 


Comment. — If  at  any  time  durnii;  the  operaiiim  more  room  be  required, 
this  may  be  gained  by  continuing  the  separation  either  upward  or  downward. 
In  the  latter  direction,  the  separation  is  accomplished  by  Weir's  method 
(page  639). 


APPENDICECrOMY 

BV  TH1-:  OKDINARV  METHOD. 


f  Description. — In  this  t>[>cralitm  no  attempt  is  made  to  separate  the 
muscle-tibers  of  the  ab<ifimin;d  walb  which  are  freely  cut  where  they  cross 
the  line  of  incision.  The  method  is  applicable  to  "inicrvar'  and  to  pus 
cases — but  ^uanls  the  alxJominal  wall  from  hernia  less  well  than  does  the 
method  just  dost  ribed. 
Preparation — Position. — A^  in  the  Intramuscular  Operation  (page  637). 
Landmarks. — Anterior  superior  iliac  spine;  umbilicus;  outer  border  of 
right  rectus  muscle. 

Incision. — Draw  an  imaginary  line  from  the  anterior  su]XTior  iliac  spine 
to  the  umbilicus — the  incision  will  begin  about  2.5  cm.  (i  inch)  above  this 
line,  and  will  run  obliquel\-  downward  and  inward,  parallel  with  and  about 
T.2  cm,  {h  inch)  to  the  outer  edge  of  the  right  rectus  muscle. 

Operation. — (i)  The  incision  divides  skin  and  fa.sria — passes  through 
the  external  oblique  approximately  parallel  witli  its  fibers — divides  the  internal 
oblique  and  transversalis  more  or  less  transversely,  and  just  to  the  outer 
side  of  the  ending  of  their  muscular  fibers.  (2)  All  bleeding  vessels  are 
seized,  and  the  wound  well  retracted.  (3)  Divide  the  fascia  transversalis, 
subperitoneal  areolar  tissue,  and  peritoneum  in  the  line  of  the  original  wound 
and  with  the  usual  precautions — especially  guarding  against  adhesions.  (4) 
Having  opened  the  abdtimen  and  retracted  the  lips  of  the  wound  well,  the 
isolation  am!  treatment  of  the  appendix  are  carried  on  Just  as  in  the  Inini- 
mu^rular  o()cration  of  McBurncy  (fiage  637).  (5)  And  the  wound  is  closed 
as  in  median  abdominal  section  (page  635,  paragraph  9). 


ENTEROSTOMY  IN  GENERAL. 
Description. — (i)  Enterostomv  consists  in  the  making  of  a  more  or  less 
permaiiLnl  opening  into  some  part  of  the  intestinal  canal,  fur  the  purpose 
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of  ^elie^'ing  obstruction  or  of  furnishing  nourishment — the  opening  thus  made 
communicating  with  the  external  abdominal  surface.  This  ofiening  may  be 
a  Jejunostomy,  Ileostomy,  or  Colostomy.  WTien  not  specially  designated. 
Enterostomy  is  generally  understood  to  mean  an  opening  of  the  small  intes- 
tine, in  which  sense  it  will  be  here  used.  (Enterotomy  has  been  incorrectly 
used  to  designate  this  operation.)  If  the  opening  be  made  high  up  in  the 
small  intestine,  it  may  serve  as  an  artificial  mouth  for  nourishment  {e.  |., 
jejunostomy,  near  the  stomach).  If  the  opening  be  low  down  in  the  small 
intestine  {e.  g.,  an  ileostomy,  low  down),  or  anywhere  in  the  large  intestine 
(r.  g.,  colostomy),  it  will  serve  the  r61e  of  artificial  anus.  In  the  last  category 
of  cases  it  is  generally  j)erformed  for  some  more  or  less  permanent  obstruction, 
the  opening  being,  of  course,  above  the  seat  of  obstruction.  (2)  The  manner 
of  performing  enterostomy  will  differ — as  to  whether  a  temporary  opening  is 
sought,  which  will,  of  its  own  accord,  tend  to  close, — namely,  a  fecal  fistula, 
which  is  generally  done  in  some  form  of  removable  obstruction, — or  whether 
a  permanent  opening  is  desired,  which  will,  through  a  spur-like  formation, 
tend  to  remain  patulous — namely,  an  artificial  anus,  which  is  generally  done 
in  some  form  of  irremovable  obstruction.  The  technic  of  enterostomy, 
whether  for  artificial  mouth,  temporary  fecal  fistula,  or  permanent  artifidal 
anus,  is  practically  the  same  as  that  for  colostomy  performed  for  temporaiy 
fecal  fistula  or  permanent  artifidal  anus — the  chief  difference  being  in  the 
site  of  the  operation.  (3)  Enterostomy  (of  the  small  intestine)  is  generaUy 
done  upc^n  the  right  side,  and  as  near  the  caecum  as  possible.  \^Tiere  the 
operation  is  done  for  obstruction,  the  site  is,  naturally,  alwav*s  abow  the 
obstruction.  The  operation  may  be  done  in  the  median  line  or  upon  the 
left  side.  Frequently,  especially  in  desperate  and  weak  cases,  the  first  coil 
of  distended  gut  is  opened.  A  permanent  artificial  anus  is  generally  made, 
where  pt^ssible.  in  the  course  of  the  descending  colon,  a  description  of  which 
is  given  under  ailostomy.  (4)  The  cause  having  been  removed,  for  which 
the  fecal  fistula  or  artificial  anus  has  been  made,  it  is  indicated  to  close  the 
opening  by  itineration  if  nature  does  not  do  so.  (5)  The  site  of  choice  f»^r 
Oldening  the  intestine  for  temporary  fecal  fistula,  or  permanent  artificial  anus. 
is  in  the  colon.     (See  Colostomy,  page  731.) 


RIGHT  INGUINAL  ENTEROSTOMY   (OR  ILEOSTOMY),   FOR  THE 
ESTABLISHMENT  OF  A  TEMPORARY  FECAL  FISTULA. 

Description. — An  incision  having  been  made  in  the  right  inguinal  region, 
the  tirst  disicndetl  cimI  of  intestine  above  the  caecum  is  drawn  out  and  attached 
to  the  alxlominal  wall,  on  a  level  with,  or  but  slightly  projecting  above,  it? 
surface.  While  the  oi>eration,  as  originally  de\ised  by  Xelaton.  did  not 
follow  the  intramuscular  lines,  it  should  do  so  where  possible.  No  attempt 
is  ordinarily  made  to  remove  the  cause  of  the  obstruction.  The  opening 
is  meant  to  l>e  hut  tempt^rar)-.  and  if  it  does  not  close  spontaneously  it  i? 
dosed  by  ojxTalion  subsequently. 

Preparation. — As  for  median  abdominal  section. 

Position. — Patient  supine,  with  right  side  near  edge  of  table.  Surgeon 
on  side  of  ojH^ration — assistant  opposite. 

Landmarks.— Outer  |K)rtion  of  Poupart's  ligament;  deep  epigastric 
arttMv. 

Incision.  About  5  to  7.5  cm.  (2  to  3  inches)  (according  to  the  thickness 
kA  i\\c  abdominal  walh — placed  about  4  cm.  (ij  inches)  above  and  parallel 
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with  the  outer  part  of  Pouparts  ligament,  and  exttrnal  lo  the  deep  epigastric 
artery. 

Operation.— (I)  Having  followed  the  steps  of  the  intramuscular  incision 
of  the  abdtiminiil  wall  (page  637)  and  retracted  the  lips  of  the  wound,  the 
ca'cum  is  sought  with  the  linger  and  located  as  a  rallying-point.  The  site 
of  the  obstruction  is  then  located  if  p<issible,  and,  if  s*^,  the  first  distended 
coil  of  intestine  above  the  obstruction  is  cauj:^ht  and  brought  into  the  wound. 
Where  the  source  of  obstruction  cannot  be  found,  any  distended  coil  of 
intestine  ts  taken  and  brought  fonvard  (which  wJl  probably  be  a  portion 
of  the  lower  ileum).  In  bringing  the  gut  fonvard  inttj  the  wuund,  its  normal 
relations  and  direction  should  be  maintained,  as  far  as  possible — and  only 
its  convex,  antimesenteric  aspect  should  project  from  the  wound,  but  this 
aspect  should  well  fill  the  portif)n  of  the  wound  Uy  l>e  left  open,  and  any 
fxcess  of  intestine  from  above  should  be  returned  tu  the  cavity,  that  the 
Supper  part  may  not  sag  duvvn  upon  the  lower.  (2)  The  excess  of  length 
bf  the  wound  is  now  closed  from  either  end,  either  by  through-and -through 
iButuring  of  all  layers  with  silkworm  gut  or  silk,  or  by  layer-suturing  with 
chromic  gut.  When  shortened  tn  live  desired  extent,  in  cases  where  the 
^ngth  has  been  excessive—or  from  and  beginning  with  the  first  suture  at 
ieitherend,  where  the  length  has  only  been  moderate — the  serous  and  muscular 
coals  of  the  intestine  are  included  in  the  suture  at  either  end  of  the  wound, 
thus  fixing  the  gut  to  the  abdominal  wail  at  the  same  time  the  lips  of  the 
ends  of  the  wound  are  approximated.  If  necessary,  two  fi.\'ation  sutures  may 
be  applied  laterally,  passing  through  serosa  and  musculosa  of  the  intestine 
jand  all  the  layers  of  the  abdtiminal  wound,  (3)  An  elliptical  area  of  the 
presenting  gut  Js  mm  suturt^l  to  the  }>arictul  peritoneum  by  a  continuous  or 
interruple<l  tine  silk  suture,  [>asstng  ihrough  serous  and  muscular  coats  of 
the  intestine,  on  the  une  hand,  and  peritoneum  and  transversalis  fascia,  on 
|lhe  nthen  A  second  row  of  continuous  or  interrupted  silk  or  gut  sutures 
may  then  be  placed,  uniting  the  skin  of  the  abdominal  wound  to  the  senms 
and  muscular  coats  of  the  intestine,  including  the  free  margin  of  the  parietal 
peritoneum  external  to  the  elliptical  suture  in  the  presenting  gut.  Or  the 
second  row  of  sutures  may  simply  unite  the  edge  of  the  abdominal  skin  to 
the  free  margin  of  the  parietal  peritoneum.  A  union  considered  lirmcr  by 
B<ime  may  be  secured  by  first  suturing  the  parietal  peritoneum  to  the  skin 
kll  arounti  the  f>ermanenl  opening— and  then  suturing  the  intestine  to  this. 
[(4)  If  haste  Ik?  necessary,  an  opening  is  at  once  made  into  the  lumen  of  the 
jgut,  by  a  quick,  controlled  stab  with  a  narrow,  sharp  knife  and  increased 
io  the  desired  extent  with  blunt  scisstjrs  (having  ascertained  that  all  the 
coats  of  the  intestine  have  been  pierced  before  inserting  the  blade  of  the  scis* 
pors).  If  no  haste  l)e  necessary,  a  delay  of  two  or  three  days  for  union  of 
ihe  serous  surfaces  and  exclusion  of  the  abdominal  cavity  is  preferable 
|(*'o|>eralion  in  two  stages").  The  intestinal  contents  are  allowed  to  escape 
pf  their  own  accord. 

I  Comment. ^( I)  The  operation  may  be  performed  through  a  median  or 
bther  incision— or  the  obstruction  may  be  located  through  a  median  incision 
id  enterostomy  done  through  a  lateral  incision — thus  giving  greater  room 
diagnosis  and  fxissibly  for  correcting  the  cause  of  trouble — the  excess  in 
ngth  being  closed  in  at  either  end  l>efore  attaching  the  intestine.  I>eft 
guinal  enterostomy  may  also  be  done.  (2)  .\void  wounding  the  deep  epi- 
stric  artery'  and  twisting  the  gut.  (3)  .As  small  an  opening  as  consistent 
ilh  efficient  emptying  should  be  made,  to  make  Ihe  subsequent  closing 
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intestine,  with  its  base  at  the  free  border  and  its  apex  at  the  mesetiteric  attach- 
menl. 

Comment.— (I)  This,  as  well  as  the  operation  for  fecal  fistula,  may  be 
m;ulf  in  the  median  or  left  liilerid  rc^iuns,  but  it  is  even  more  important 
than  in  temp<irary  fecal  fi.stula  lh.it  the  opening  be  us  low  as  ptissible,  tu 
prevent  starvation.  {2)  A  somewhat  smaller  ojiening  in  the  [>critoneura  is 
generally  made  than  in  feial  fistula.  (Jj  A  glass  njtl  may  be  run  through 
the  mesenkTV.  ;is  is  sometimes  done  in  colostumy^to  hold  the  coil  of  intestine 
m  place.  {4)  It  is  well  lo  jmt  a  few  interrupted  I^ml>ert  sutures  al»mg  the 
lateral  aspect  of  the  iwn  limbs  of  the  knuckle,  where  they  come  in  contact, 
(5)  Where  the  intestine  must  be  opened  at  once,  only  a  limited  opening  is 
then  made — the  permanent  opening  being  made  after  adhesions  form. 


COLOSTOMY  IN  GENERAL. 

Description, — Colostomy  signities  the  establishment  of  an  artificial  open- 
ing, either  lem[>orary  (fecal  fistula),  or  permiinent  (artificial  anus),  in  some 
part  of  the  Colon.  While  a  similar  opening  of  the  c.-ecum  is  terme(i  caxos 
lomy,  and  of  the  sigmoid  colon,  signioidostomy,  both  ttperations  are  generally, 
though  less  specitically,  included  under  the  term  colostomy.  The  descending 
colon  is  the  site  generally  chosen — the  cause  usually  being  iibsiructirm,  or  some 
condition,  dihtal  lo  the  site  of  operation. 

Chief  Varieties  of  Colostomy.— (1)  Inguinal  Colostomy  (Iliac  Colos- 
tomy, .\nlerior  Colostomy,  operation  of  Litlre)  signifies  the  opening  of  the 
sigmoid  llexure  of  the  colon  in  the  left  iliac  region,  through  the  peritoneal 
ai\ity.  The  ascending  colon  is  much  less  frequently  opened.  (2)  Lumbar 
Colostomy  (Posterior  Colostomy,  operation  of  .\mussat)  signifies  the  opening 
of  the  ascending  or  descending  colon,  preferably  the  latter,  through  the  loin, 
cxlra|)eritoncalIy. 

In  Favor  of  Inguinal  Colostomy.— The  artificial  anus  is  more  conve- 
niently placed;— the  <»[ieration  is  both  easier  and  quicker;— the  position  for 
anesthesia  is  better; — the  wound  is  not  so  deep; — there  is  no  chance  of  failing 
because  of  the  presence  of  a  mesentery  (which  sometimes  interferes,  by  its 
presence,  with  the  operation  [xpsterinrly); — the  exploration  of  the  alxiomen  is 
p<^>ssible; — the  shallower  wound  makes  the  formation  of  a  spur,  or  any  other 
indicaterl  step»  easier. 

In  Favor  of  Lumbar  Colostomy.— The  peritoneum  is  generally  not 
opened : —where  the  sigmoid  ruKm  is  Ixiynd  down,  and  therefore  not  easily 
accessible  by  the  anterior  operation;— prolapse  (hernia)  is  not  so  likely. 

Observations. — (i)  Left  Inguinal  Colostomy  i.s  the  operation  of  choice. 
Lumbar  colostomy  is  now  rarely  performetl.  (2)  The  ascending  colon  has 
a  mesentery  in  26  [ler  rent. — and  the  descending  colon  in  ^6  per  cent,  of 
ca-MTs  (TreN'es).  This  me.ms  that  in  those  cases  where  a  mesentery  is  en- 
countercfl.  in  operating  pjsteriorly.  the  operation  cannot  be  completed  e.xtra- 
peritoneally  unless  the  leaves  of  the  mesenter}*  can  be  separated  and  the 
mesenteric  as[>ect  of  the  col<m  thus  appnvached.  (3)  The  jiositions  of  the 
ascending  and  descending  colons  are  represented,  in  the  loins,  by  vertical 
lines  drawn  upward  from  a  point  i.^  cm.  (J  inch)  posterior  to  the  center 
of  the  crest  of  the  ilium  (that  is,  a  point  1.3  cm.,  or  i  inch,  posterior  to  a 
point  midway  between  the  anterior  an«l  posterior  su^ierior  iliac  spines).  (4) 
If  a  temporary  fecal  fistula  l>e  sought,  no  spur  should  Ik*  formed  in  suturing 
the  knuckle  into  position.     If  a  permanent  artificial  anus  be  sought,  a  spur 
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sagging  of  the  intestine  from  above,  with  consequent  tendency  to  hernia  of 
the  proximal  gut  through  the  artiticial  opening.  The  steps  of  the  operation 
from  this  point  on  will  be  determined  by,  (a)  the  object  s^iught,  as  to  j)er- 
manency  of  opening — and,  (b)  as  to  whether  the  intestine  must  be  opened 
at  once,  (a)  Where  a  temporary  fecal  fistula  is  intended :— In  this  case 
the  presenting  conve.xity  alone  (representing  from  one-half  to  three-fourths 
of  the  circumference  of  the  intestinal  tube)  is  sutured  into  the  wound,  the 
convexity  of  the  gut  being  held,  during  suturing,  into  contact  with  the  w(^und 
by  two  silk  traction-sutures  passed  through  the  serous  and  muscular  coats, 
preferably  through  the  superior  longitudinal  band  of  the  colon — (or  this 
aspect  of  the  intestine  may  be  gently  grasped  with  forceps).     (See  Fig.  432.) 


Fig  432. — Left  Ingi'Inal  Colostomy— for  Tkmporary  Krcai.  Fistiti.a  :— A.  A.  Ti-m|>orary 
iJKatures  drawing  sigmoid  flexure  of  colon  into  wouiiH  ;  15,  H,  Sutiirt-s  uniting  periloneum  ami 
lower  part  of  musrular  wall  of  wouikI.  to  serous  ami  muscular  coats  <if  intestine  ;  C,  C,  Sutures  pass- 
ing through  peritoneum  and  lower  part  oi  muscular  wall,  on  one  side;  serous  and  muscular  coals  of 
intestine,  in  center  ;  and  peritoneum  and  lower  part  of  muscular  wall,  on  opposite  side  ;  I),  I),  Sutures 
passing  through  entire  thickness  of  muscular  wall.  Position  of  future  axial  incision  in  colon  is  shown 
by  doited  lines. 


Continuous  or  interrupted  silk  or  chromic  gut  sutures  are  now  passed  through 
the  serous  and  mu.scular  coats  of  the  intestine,  on  the  one  hand,  and  the 
peritoneum  and  muscle  tissue  oi  the  abdominal  wound,  on  the  other — passing 
sufficiently  far  from  the  free  edge  of  the  peritoneum  so  that  some  width 
of  peritoneum  will  be  approximated  to  gut — thus  bringing  .serous  surface^ 
into  contact.     Preferably  the  lower  line  of  sutures  is  passed   through  tl 
lower  longitudinal   band — and   the   upper  line,   near  the   mesentery.     Ai 
e.xcess  of  abdominal  wound   is  first  closed  from  either  end  by  interrupt 
sutures  pa.ssed  as  in  abdominal  .section.     If  ha.ste  is  unnecessary,  the  openii 
is  made  in  two  or  three  days,  when  the  serous  .surfaces  have  united.     > 
incision  of  about  2  cm.  (J  inch)  is  made  into  the  long  a.xis  of  the  gut — ^a 
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should  be  made  in  the  knuckle,  to  prevent  the  flow  of  contents  of  the  proximal 
into  the  distal  gut.  (5)  By  operating  in  the  intramuscular  manner,  hernia 
is  less  apt  to  follow — and,  additionally,  greater  sphincteric  control  is  secured. 
(6)  Where  a  temporary  opening  is  sought,  the  bowel  is  opened  longitudi- 
nally— and  transversely  where  a  permanent  opening  is  planned. 


LEFT  INGUINAL  COLOSTOMY. 

Description. — Left  Inguinal  (Iliac  or  Anterior)  Colostomy  consists  in 
making  a  more  or  less  permanent  opening  in  the  sigmoid  flexure  of  the  colon, 
in  the  left  iliac  region,  through  the  peritoneal  cavity.  The  manner  of  suturing 
the  intestine  to  the  alxlominal  wall  will  differ,  dependent  upon  whether 
a  temporary  fecal  fistula  or  a  permanent  artificial  anus  be  sought.  Also 
the  final  steps  of  the  operation  will  dilTer,  dependent  upon  whether  the  bowel 
is  to  be  opened  at  once,  or  whether  the  operation  is  to  be  performed  in  two 
stages  and  the  bowel  opened  in  three  or  four  days,  after  adhesions  have 
formed  and  the  peritoneal  cavity  is  shut  off  — and  also  as  to  whether  the 
opening  is  to  be  temporary  or  permanent.  The  operation  is  generally  done 
upon  the  left  side— though  it  may  be  done  upon  the  right — the  steps  being  the 
same  in  either  case.  The  operation  is  generally  done  for  some  obstruction 
(usually  cancer  of  the  rectum),  or  other  condition,  distal  to  the  site  of  the 
colostomy. 

Preparation— Position. — As  for  median  abdominal  section. 

Landmarks. — Umbilicus;  left  anterior  superior  iliac  spine;  Poupart's 
ligament. 

Incision. — .\bout  5  to  6.5  cm.  (2  to  2^  inches)  long — crossing,  at  right 
angles,  an  imaginary  line  from  the  umbilicus  to  the  left  anterior  superior 
iliac  spine,  at  a  point  about  4  cm.  (i^  inches)  internal  to  the  iliac  spine,  the 
center  of  incision  being  upon  this  imaginary  line.  The  incision  will,  there- 
fore, be  about  parallel  with  Poupart's  ligament  and  with  the  fibers  of  the 
external  oblique.  This  inci.sion  corresponds  with  McBurney's  incision  for 
appendicectomy,  excejit  that  it  is  upon  the  left  (see  Fig.  355). 

Operation. — Up  to  the  ojiening  into  the  peritoneal  cavity,  the  steps  arc 
practically  the  same  as  in  McBurney's  intramu-scular  operation  for  the  re- 
moval of  the  appendix  (page  637).  (1)  Incise  the  skin  and  fascia  in  the 
above  line,  clamping  the  bleeding  vessels.  (2)  Separate  and  retract  the 
fibers  of  the  aponeurosis  of  the  external  oblique  in  the  line  of  their  cleavage. 

(3)  Separate  and  retract  the  fibers  of  the  internal  oblique  in  their  cleavage. 

(4)  Similarly  separate  and  retract,  intramuscularly,  the  fibers  of  the  trans- 
versalis.  (5)  Divirie  the  transvcrsalis  fascia  and  subperitoneal  connective 
tissue  in  the  line  of  separation  of  the  transversalis  muscle,  for  alx)ut  4  to 
5  cm.  (i^  to  2  inches).  (6)  While  holding  the  parts  apart,  replace  the  re- 
tractors which  have  retracted  the  several  tissues  in  their  cleavage  line  by 
two  retractors— drawing  the  lips  of  the  wound  asunder  in  the  two  most  con- 
venient <lirections.  (7)  Introduce  the  right  index-finger  into  the  peritoneal 
cavity  toward  the  left  iliac  fossa — entering  at  the  outer  angle  and  passing 
downward  and  toward  the  median  line,  with  the  finger  held  in  a  hook -like 
fashion — hooking  up  the  sigmoid  tiexure  of  the  colon  and  bringing  it  out 
into  the  wound — recognizing  it  by  its  ap])endices  epiploica?,  its  sacculations, 
and  its  longitudinal  bands.  After  drawing  the  loop  well  out,  return  into 
the  lower  angle  of  the  wound  all  the  excess  drawn  out  of  the  upper  angle, 
until  checked  by  the  mesocolon — thus  assuring  that  there  will  be  no  downward 
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saRjjing  of  the  inlcsline  from  above,  with  consequent  lendency  to  hemia  of 
the  proximal  ^ut  through  the  arlilicial  opening.  The  steps  of  the  njjeration 
from  this  pf>int  on  will  be  determined  h\\  (a)  ihe  object  sought,  as  to  per- 
manency of  o|M:ninji — and,  (b)  as  to  whether  the  intestine  must  be  opened 
at  once,  (a)  Where  a  temporary  fecal  fistula  is  intended  :— In  this  case 
the  presenting;  convexity  uJone  (represi'nlinK  from  one  half  lo  three-fourths 
of  the  circumference  of  the  intestinal  tube)  is  sutured  into  the  wound,  the 
convexity  of  the  put  being  held,  during  suturing,  into  contact  with  the  wound 
by  two  silk  traction  sutures  passed  through  the  serous  and  muscular  coats, 
preferably  through  the  superior  longitudinal  band  of  the  colon — (or  this 
asf>ect  of  the  intestine  may  be  gently  grasped  with  forceps).     (See  Fig.  432.) 


Fir  4St.— L«rr  fNCiriwAt.  Colostomy— for  Tempobabv  Fkcal  Fibtvla  :— A,  A.  Temporary 
liffiilurrs  drawini;  Higmoid  flexure  of  colon  inlo  wound  ;  B.  B,  Sulurrs  uniting  peritoneum  and 
lowrr  |>j»jt  o(  muscular  v*all  of  woufid,  lo  serous  and  Twuscular  conts  of  iiUfMine  :  C.  C,  Sutures  pass- 
ing througb  pcriioiieum  and  lower  part  ol  muscular  wall,  on  one  side;  scrou*  and  mu»-iit:ir  r<»aK  uf 
idlcMine.  m  center;  and  peritoneum  and  lower  part  of  muscular  wall,  on  opposite  side ;  D.  D.  Sutures 
pav'^inK  throuKh  entire  Ihiclcness  of  muscular  wall.  Po«itiufk  of  future  axial  incision  in  colon  t%  i!.hnwn 
bv  dotted  lines. 


Continufius  or  interrupted  silk  or  chrf>mic  gut  .sutures  are  now  passe<^l  through 
the  serous  and  muscular  coats  of  the  intestine,  on  the  one  hand,  and  the 
peritoneum  and  muscle  tissue  of  the  ab<Jominal  wound,  on  the  other — passing 
sufficiently  far  from  the  free  edge  of  the  [>critoneum  so  that  some  width 
of  ()eriloneum  will  be  approximateii  to  gut — thus  bringing  serous  surfaces 
into  contact.  Preferably  the  lower  hne  of  sutures  is  passed  through  the 
lower  longitudinal  band — and  the  upper  line,  near  the  mesenicr}'.  Any 
excess  of  abrlominal  wound  is  first  closed  from  either  end  by  interrupted 
stiturcs  passed  as  in  alxlominal  section.  If  haste  is  unnecessary,  the  opening 
is  made  in  two  or  three  days,  when  the  senms  surfaces  have  united.  An 
incision  of  about  2  cm.  (}  inch)  is  made  into  the  long  axis  of  the  gut — and 
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the  edges  of  the  intestinal  wound  (all  of  the  coats)  are  sutured  to  the  skin 
of  the  abdominal  wound.  If  haste  is  necessary,  the  above  is  done  at  once, 
(b)  Where  a  permanent  artificial  anus  is  intended : — The  knuckle  nf 
intestine  is  drawn  well  out  of  the  wound,  exposing  its  mesenten'.  Incise 
the  mesentery,  in  a  line  with  its  vessels,  and  near  the  bowel — and  insert 
a  short  glass  rod,  or  similar  object,  through  this  opening — the  ends  of  the 
glass  rod  resting  on  either  side  of  the  edges  of  the  wound.  If  the  slit  ihrouph 
the  mesentery  be  excessive,  the  excess  is  gut-sutured.  The  two  limbs  of 
the  knuckle  above  and  below  the  rod  are  sutured  to  each  other  by  gut  sutures 
passing  through  serous  and  muscular  coats  and  approximating  their  mesen- 
teric aspects,  thus  forming  a  spur  of  the  walls  so  brought  into  apposition. 


.  c  -- 


f'lK  43.'<— I'HKT  lN<;iMNAl.  Coi.OSTOM  V— FOR  Pkrmane.vt  Artificiaj.  Ani'S  :— A,  A.  Tcmpirarv 
traction-hRatures  drawing:  sigmoid  flexure  of  colon  \n\o  uoiind  :  H,  B.  Sutures  uniting  peiituncum  jii'l 
lowfi  pan  of  musnilar  wall  of  wound,  to  serous  and  musrular  «.o;its  of  intestine  ;  C.  C.  Sulurf-  i'.i-v 
inR  throuKli  peritoneum  and  lower  part  of  muscular  wall,  on  one  side;  serous  and  muscular  (.iMi-.i>i 
intestine,  in  center  ;  and  peritoneum  and  lower  pari  of  muscular  wall,  on  op[H>site  side  :  D.  I).Su:u;i-* 
passing  throiiRli  entire  tliicknebS  of  muscular  wail.  Position  of  future  excision  of  trian{;ul.-ir  pK-vn-: 
colon  is  shown  bv  dotted  line. 


(See  Fig.  4.^.v)  Having  first  closed  in  any  excess  of  abdominal  wouml  from 
either  end,  by  sutures  ai)plie(i  as  in  abdominal  section,  the  protruded  knuckle 
is  then  sutured  into  the  wound  by  silk  or  chromic  gut  sutures  passing  through 
serous  and  muscular  coats  of  the  intestine,  on  the  one  hand,  and  throuui 
peritoneum  and  muscle  ti.^.sue  of  the  alxlominal  wound,  on  the  other.  If 
haste  l)e  not  necessary — wail  two  or  three  days  until  the  serous  .surfaces 
have  unite<i  and  tlie  j)eritoneum  has  been  shut  otT — then  seize,  with  rat- 
toot  li  f(»rie|>s,  the  j)n>mincnt  knuckle  of  intestine  and  cut  out  transversely, 
in  a  line  witli  the  rod.  a  V-shaped  segment  of  gut,  with  scissors — excisin;: 
the  entire,  or  nearly  the  entire,  diameter  of  gut,  with  the  apex  of  the  excise*! 
portion  ending  where  the  limbs  have  been  sutured  together.     Let  the  di.-^lal 
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end  of  the  inlesline  retract.  Suture  the  margins  of  the  proximal  end  to  the 
skin  of  the  abdomen,  Remnve  the  glass  rcxj  in  about  seven  days — and 
the  sutures  in  about  ten.  If  haste  be  necessary — the  alx)ve  is  done  at  once. 
Comment. — (i)  Slight  variations  occur  in  the  operation  as  done  by 
Maydl;— the  knuckle  of  inte:>tine  is  drawn  tiul — the  glass  rod  passed  through 
the  mesentery— the  limbs  uf  ihe  loop  sutured  together  as  above, — following 
which  the  steps  will  tiilTer  as  to  the  object  sought; — (a)  If  the  intestine  is 
to  be  opened  at  once — it  is  stitched  to  the  parietal  peritoneum,  as  described 
above; — (b)  If  the  intestine  is  not  to  be  opened  at  once — it  is  not  stitched, 
but  simply  gauze  is  packed  around  and  under  the  glass  rtxl; — (c)  If  the 
opening  is  to  be  permanent — llie  bowel  is  to  be  divided  transversely  in  from 
(our  to  six  days,  through  one-third  of  ilts  diameter— an  irrigating  tube  is 
then  inserted  and  the  intestines  washed  out — and  in  two  or  three  \veeks 
later  the  transverse  division  is  completed — the  edges  of  the  proximal  gut 
are  sutured  to  the  margins  of  the  skin  and  the  distal  end  left  unsutured — 
and  the  rod  is  then  withtirawn; — (d)  If  the  o|H:ning  is  tn  be  temporary  — 
the  intestine  is  incised  in  its  long  axis — and,  when  the  opening  is  ready  to 
be  disjiensed  with,  the  rod  is  withdrawn  and  the  knuckle  of  inle>line  allowed 
to  retract  (no  suturing  to  the  skin  having  taken  place) — the  t>pening  often 
closing  of  its  own  accord.  (3)  As  small  an  abdominal  incision  as  possilile 
should  be  made,  in  order  to  lessen  the  chance  of  hemia.  The  higher  up 
the  ab<Jominal  wall  the  opening  is  made,  the  less  the  chance  of  hernia.  Some 
.surgeons  make  the  incision  parallel  with  the  outer  third  of  Poupart's  ligament, 
(3)  If  the  small  intestine,  mesentery,  or  omentum  present  during  operation, 
they  are  pushed  back  into  the  ulxlomen.  (4)  If  the  sigmoid  llexure  cannot 
l>e  lotate<l  readily,  it  can  be  found  by  injecting  water  through  ihe  rectum, 
while  the  finger  in  the  wounrl  feels  for  the  enlarging  br»wel.  (5)  The  use 
«)f  the  roti.  or  other  object,  to  pierce  the  mesentery  is  nut  absi:)lutely  necessar}'. 
The  mes4»colon  can  be  sutured  to  tlie  edges  of  the  alKiominal  wound  instead. 
(6)  In  stitching  the  intestine  into  the  wjiund.  the  stitching  is  so  done  as  to 
give  the  proximal  pari  of  the  lm»p  ample  room,  and,  at  the  same  time,  make 
pressure  upon  the  distal  part,  to  prevent  the  passage  of  intestinal  contents 
into  it.  (7)  Sometimes  the  parietal  periKmeum  is  drawn  sufficiently  out  to 
be  sutured  to  the  margin  of  the  skin  around  the  wound,  the  muscle  layers 
not  being  included — and  the  intestine  ia  then  sutured  to  this  parietal  perito- 
neum. But  firmer  union  is  probably  secured  by  the  principal  methcxl  de- 
scril:>cd  above.  (8)  Sometimes  (though  hardly  to  be  recommended)  insteacj 
of  making  a  spur,  which  is  often  inefficient,  the  Ijowel  is  cut  through  above 
the  obstruction  (when  performed  for  that  purpose)  and  the  lower  end  is 
c)osc<l  by  inverting  the  edges  of  the  distal  end  by  a  tlouble  row  of  sutures, 
the  outer  row,  an  overhand,  continuous  suture;  the  second,  a  row  of  Lcm- 
berts;  and  this  end  is  droppe<l  into  the  alMlominal  cavity.  The  edges  of  the 
proximal  gut  are  then  suture<l  into  the  alxlominal  wound  by  two  tiers  of 
sutures;  the  lower,  of  chn)mic  gut,  through  the  serous  and  muscular  coats 
()f  the  gut  (a  short  distance  from  the  e^ige),  and  peritoneum  and  muscles 
of  the  abrlominal  wounfl;  the  marginal,  of  silk,  through  all  the  coats  of 
the  gut,  and  the  skin.  The  methtni,  however,  is  not  indicated  when  it  is 
desirable  to  keep  the  upper  end  of  the  distal  gut  patulous,  where  drainage 
below  is  difficult. 

Note— Right   Inguinal  Colostomy,  or  Ca*costomy,  is  but  rarely  done. 
The  contents  of  tlie  ascen<ling  ci>l«>n  (from  the  nearness  of  the  small  intestine) 

■     are  more  liquid  and  less  easily  contr»>lled  through  .sucJi  a  fistula  or  anus. 

I    The  absence,  or  shortness,  of  the  mei>enter\'  also  makes  the  attachment  to 
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the  abdominal  wall  more  difficult.  The  operation  is,  practically,  done 
when  the  site  of  the  trouble  is  uncertain,  the  caecum  at  the  same  time  I 
distended, — or  when,  in  doing  a  Left  Inguinal  Colostomy,  it  is  impoi 
to  find  the  sigmoid  colon.  When  the  operation  is  done  at  all,  it  is  gene 
only  a  temporary'  fistula  which  is  made,  as,  when  this  site  is  selected, 
usually  an  operation  of  emergency  only.  A  Transverse  Colostomy  is 
rarer. 


LEFT  LUMBAR  COLOSTOMY. 

Description. — Left  Lumbar  (Posterior)  Colostomy  consists  in  ma 
an  opening  posteriorly  through  the  loin,  over  the  descending  colon — e 
peritoneally.  Rarely  the  opening  is  made  over  the  ascending  colon,  ir 
right  loin. 

Preparation — Position. — .\s  for  median  abdominal  section. 

Position. — Patient  lies  upon  opposite  side  and  near  edge  of  table, 
a  hard  pillow,  or  support,  under  the  opposite  loin,  to  render  prominen 
site  of  operation, — Surgeon  on  side  of  operation, — Assistant  opp)osite. 

Landmarks. — Position  of  descending  colon — namely,  a  line  exten 
vertically  upward  from  a  point  about  1.2  cm.  (^  inch)  posterior  to  the  c< 
of  the  iliac  crest  to  the  twelfth  ril> — which  line  will  about  correspond 
the  outer  border  of  the  quad  rat  us  lumborum. 

Incision. — About  7.5  to  10  cm.  (3  to  4  inches)  long — placed  oblic 
between  the  twelfth  rib  and  the  crest  of  the  ilium,  with  its  center  ovei 
center  of  the  vertical  line  representing  the  course  of  the  descending  col< 
which  incision  will  run  in  the  direction  of  a  line  extending  from  the  ant 
superior  iliac  spine  to  the  angle  formed  by  the  twelfth  rib  and  the  c 
border  of  the  erector  sjMna'  muscle,  the  incision  beginning  at  about  the  c 
border  of  this  mu.sde.     (See  Fig.  434.) 

Operation. — (i)  Divide  the  skin  and  the  thick  subcutaneous  fatty  fa 
clamping  all  vessels.  (2)  Divide  the  latissimus  dorsi  and  its  ap)oneuros 
the  posterior  part  of  the  wound — and  the  posterior  part  of  the  external  obi 
in  the  anterior  part.  (3)  Divide  the  internal  oblique,  e.xposing  the  lur 
fascia  ]x)steriorly.  (4)  Recognize  and  protect  the  twelfth  dorsal  ner\'e 
accom])anying  branch  of  the  lumbar  artery.  (5)  Divide  the  lumbar  fi 
and  the  transversalis  muscle,  exposing  the  anterior  margin  of  the  quadi 
lumborum  (which  rarely  requires  divisit>n)  in  the  posterior  angle  of 
wound,  and  the  transversalis  fascia.  (6)  Divide  the  transversalis  fa 
from  the  quadratus  lumborum  to  the  anterior  angle  of  the  wound,  expc 
the  subperitoneal  ti.ssue — avoiding  the  twelfth  nerve  on  its  way  from 
quadratus  lumborum  to  the  transversalis  muscle.  (7)  A  distended  colon 
now  protrude  through  the  subperitoneal  connective  tissue  into  the  woui 
this  areolar  fatty  tissue,  often  very  thick  and  fatty,  lying  around  the  kid 
being  se{)aratc(l  Ijy  the  fingers  and  forceps,  or  by  a  blunt  dissector.  li 
colon  does  not  thus  protrude,  insert  an  index-finger  through  this  sub] 
toneal  areolar  tissue,  while  the  parts  are  well  retracted  behind  the  lur 
fascia  -following,  with  the  back  of  the  finger  toward  the  patient's  b 
along  the  anterior  surface  of  the  quadratus  lumborum,  aiming  for  the  a 
between  the  quadratus  lumborum  and  the  psoas,  toward  which  angle 
posterior  surface  of  the  colon  presents,  lying  anterior  to  the  plane  of 
kidney,  the  lower  portion  of  which  (kidney)  is  generally  felt.  The  fi 
which  has  j)assed  through  the  subperitoneal  areolar  tissue  and  is  careJ 
working  behind  the  peritoneum  is  aided  in  its  search  by  rolling  the  I 


over  toward  the  side  of  ofyeration,  while  the  assistant  presses  the  anterior 
abdominal  wall  firmly,  so  as  lo  aid  the  colon,  by  gravity  and  pressure,  to 
fall,  as  it  were,  int^i  the  curved  index- finger.  The  colon  is  generally  recog- 
nized by  the  thickness  of  its  wall,  by  the  absence  of  the  peritoneal  coat,  and 
sometimes  by  the  posterior  longitudinal  band.  (8)  Grasp  the  non-mesenleric 
aspect  of  the  colon  with  the  fingers,  or  special  forceps,  and  brin^  it  out  to 
a  level  with  the  surface — no  loop  being  here  drawn  out  of  the  wound  as  in 
the  anterior  operation.  The  colon  is  heki  in  place  with  forceps,  or  traction - 
sutures,  or  lemfMirarily  allowed  to  fall  back  into  place— while  the  excess 
of  the  abdominal  wound  is  closctl  from  either  eml — by  layer  suturing  with 
chromic  gut.  or  by  mass  suturing  with  chromic  gut,  silk,  or  silkworm-gut, 
leaving  just  space  enough  for  the  emergence  of  the  gut.  (9)  The  convex 
dome  of  the  gut  is  sutured  into  the  lips  of  wound — by  interrupted  sutures 


Fig-  4i4  —  l-KT  Li'vtBAH  CouosTOMV:-A.  Twelfth  Hh,  B.  lilac  crest;  C.  Ualissimus  tlorsi 
muacle;  I),  External  oblique  muiK-le;  £,  Ixti  kidney;  F,  l>csccnding  culun;  G,  Line  o(  iticisioii  lor 
left  lumbar  culaslomy. 


of  silk  passing  through  the  fibrous  and  muscular  coats  of  the  intestine,  on 
the  one  hand,  and  the  skin  of  the  abdomen,  or  as  near  it  as  possible,  *in  the 
other,  (lo)  If  haste  Ik*  unnecessiiry — several  days  are  allowed  to  pass,  for 
union  of  intestine  \o  alKluminal  wnund  t**  orcur.  and  then  the  intestine  is 
indsed  and  the  lips  uf  the  intestinal  wound  sulureri  to  the  lips  of  the  ab- 
dominal wounci  -by  interru[»ted  sutures  of  silk,  or  silkworm-gut,  passing 
through  all  the  coats  of  the  bowel,  and  through  the  skin  of  ihe  alxlomen, 
or  us  near  it  as  possible— the  sutures  being  passe<l  from  the  skin  into  the 
put  (making  infection  less  likely),  (ii)  If  haste  be  necessary— the  aljove 
incision  is  made  at  once.  (la)  If  a  tcmp)rar}'  fecal  fistula  be  intended— 
the  gut  is  incised  in  its  longitudinal  avis.  (13)  If  a  permanent  artificial  anus 
be  intenfle«i — the  gut  is  drawn  as  far  into  the  wound  as  possible  (which  is 
never  ;ts  far  as  in  the  anterior  <tperation)  and  dinded  nearly  through — the 
object  iK'ing  to  form  a  spur  as  in  the  anterior  operation. 
47 
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Comment. — (*)  The  outer  border  of  the  erector  splnx  b  the  superficial 
muscubr  j^uide  to  the  colon.  The  outer  border  of  the  quadratus  lumbonim 
may  \x:  cut  to  exfXise  the  colon  if  necessan.-.  (3)  The  operation  is  difficult 
in  ver>'  thick  loins — thorough  retrartion  aids  the  steps.  (3)  It  is  important 
to  recognize  and  r>|>en  up  the  transversahs  fascia — and  not  mistake  it  for 
the  i>eritoncum.  The  bulging  {>eritoneum  has  been  mistaken  for  the  colon. 
The  durxlenum  ha.->  l>een  mistaken  for  the  ascending  colon  in  operating  on 
the  right  side — and  the  stomach  for  the  descending  colon  in  operating  on 
the  left  side.  The  kidney?,  and  >mall  intestines  have  been  mistaken  for 
the  colon.  The  small  inte>lines,  when  enc(.untered.  lie  external  to  the  colon. 
The  colon  i.i  generally  di>linguishefl  by  its  longitudinal  bands,  anterior, 
jK>sterior  fat  the  mesocolon,  when  the  mesenter>-  is  present),  and  one  internal, — 
by  its  greater  fixity, — and  by  its  sacculations  (often  filled  with  scybala). 
The  de>(ending  c:(>lon  is  sometimes  congenitally  absent.  The  large  intestine 
may  be  di>tended  with  air  <»r  water  to  aid  its  recognition.  The  empty  colon 
is  often  hard  to  detect.     If  all  means  of  detection  fail,  do  a  median  abdominal 


I'K-  4.\s— Tkansvi-.ksi  Si:iii<>N  ok  i  iih  Posikki>>r  Abdominal  Wall  in  the  Lumbax 
Khf.ioN  ; — A.  I'rt'tt"!!  spiiKi-  miisilr;  H.  Oiiadr.uus  Imiihorurii  ;  C,  Psoas  ma^us;  D,  L^tissimus 
doiM  ;  I',  l-.xtciiial  <>l)lii|iic  ;  1'',  Internal  oblicjuf  ;  ('•,  Traiisversalis ;  H ,  The  dcsceiidinf;  colon  showii 
in  iis  nsn.il  |i..siii(iii,  ami  williout  a  nusfiitLr\ .  as  usual  ;  I,  The  asctrnding  colon  shown  wilh  a  mes- 
cnlciy  (an  rxitptional  «»  »  m  rcnci- 1.     (  M(j(ii(icil  (roiii  (iray.) 


section  find  the  howcl-  -and  then  complete  the  lumbar  operation.  (4)  If 
the  |K'ritoiicum  l)e  accidentally  o]>ened,  close  it  by  gut  suture  if  possible. 
If  this  cannot  he  done,  no  harm  is  generally  done  by  accidentally  opening 
the  ]>oriton('um  in  tills  locality.  Draw  the  intestine  into  the  wound  and 
fix  it  there.  (5)  If  the  mesocolon  l)e  present,  the  abdominal  ca\ity  must  be 
opened,  unle^s  the  lamina^  of  the  mesentery  can  be  split — which  can  generally 
be  (lone.  (See  I"'ig.  435.)  A  branch  of  the  inferior  mesenteric  artery  may 
guide  to  a  separation  of  the  laminir.  (6)  The  non-peritoneal  surface  of  tlie 
colon  is  L^cnerally  thickly  covered  with  fatty  areolar  tissue — which  also  inters . 
veiu's  between  tlie  colon,  in  front,  and  kidney,  diaphragmatic  amm, 
(juadnitus  lumhorum,  ])ehind.  (7)  The  empty  descending  colon  is  4j 
tend  further  toward  the  median  line,  behind  the  border  of  the 
lumhorum,  than  a  distended  one — so  that,  in  such  cases,  the  nor"^ 
of  tile  (li>ten(led  colon  is  more  a])t  to  be  occupied  by  peritcmeil 
is  consetjuently,  under  tlicse  circumstances,  more  apt  to  be  QfM 
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Owing  to  ihe  fixity  of  the  colon,  it  is  often  hard  to  ^et  enough  of  it  into  the 
wound  to  form  a  spur,  in  the  opicration  for  artificial  anus — though  enough 
for  a  fecal  fistula  is  generally  to  he  gtjtten.  If  difficulty  he  exij^riented  in 
causing  sufficient  bowel  to  protrude,  a  Paul  tube  may  be  tied  into  the  gut, 
the  balance  of  the  wound  being  closed  about  it.  (9)  Right  lumbar  colostomy 
may  be,  but  rarely  is,  j>erformed. 


I 


I 


OPERATION  FOR  THE  CLOSURE  OF  FECAL  FISTULA  AND 
ARHFIQAL  ANUS. 

Description. — Sometimes  occurring  alone,  and  sometimes  iis  a  rcsuh  of 
the  o|>eralions  iust  describerl  for  the  formation  of  fecal  fistula  antl  artihcial 
anus,  a  more  or  less  permanent  fistulous  tract  between  the  intestinai  canal 
and  the  alxlominal  wall  is  left.  The  simplest  forms  of  such  fistulous  tracts 
lend  to  close  of  their  own 
accord.  l>ut  the  more  com 
plicated  generally  require 
some  ojxration  for  their 
closure.  These  fistukc  lead 
ing  to  s<ime  part  of  the 
large  or  small  intestine 
are  generally  one  of  three 
kinds: — (l)  The  gut  is  not 
bent  upon  itse'i  to  any 
extent;  there  is  no  spur; 
but  h'ttle  of  the  intestinal 
wall  is  involved;  the  open- 
ing is  small;  the  skin  ami 
intestinal  mucous  mem- 
brane are  connected  by  a 
sin  us- like  communication 
(see  Fig.  436,  A);— (2) 
The  gut  is  bent  somewhat 
more  uj)on  itself;  an  in 
complete  spur  is  present; 
more  of  the  intestinal  wall 
has  been  lost;  the  opening 
is  larger;  the  intestinal 
mucous     membrane     and 

the  abdominal  skin  are  more  nearly  in  contact  (see  Fig.  436,  B);  (3)  The 
gut  is  more  acutely  l>ent  nn  itself;  a  markerl  spur  is  j>rcsent.  forming  an 
obstruction  lu  the  intestliud  passiige;  the  amount  of  intestinal  wall  lost  may 
be  variable;  the  condition  present  generally  being  an  exaggeration  of  (2)  (see 
Fig.  436,  C).  The  procetiure  for  the  cU>sure  of  the  listulous  tract  will  be 
tiKxlified,  therefore,  by  the  various  degrees  of  fistula  found  and  by  the  extent 
of  the  a<ljacent  adhesions. 

Preparation. — Neighboring  skin  should  be  gotten  as  healthy  as  possihle 
preliminarily.  Evacuation  of  intestinal  canal;  Unal  irrigation;  vicinity  of 
fistula  shavefl.  Just  preceiling  ojx-ration,  sinus  is  to  be  gently  scraped  and 
again  irrigated— after  which  it  is  packe<l  with  a  small  sponge,  or  with  gauze, 
attachefl  to  a  piece  of  silk,  the  cnfl  of  which  is  left  out — and  the  lips  of 
the  fb;tula  aie  then   lightly  and  deeply  sutured  and  the  long  ends  of  the 


Fig.  4.'*t»-— Forms  op  Fkcai.  FisTtn-/E  and  Artificial 
Ani:  — A,  I'irst  fonn,  iiite«>tiii«  cuiiiieclcd  with  skin  by  sinus- 
like  cfimmurtication  ;  R,  Rwwntl  form,  intestine  nnd  skin  more 
flirty  tU  tn  mru.ict  :iiiiJ  RUl  sliKlitlv  bcnl  on  ilsdl;  C,  Tliird 
form,  !>lio\vtti|;  formalian  ui  mm  keel  spur. 
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sutures,  after  tying,  are  knotted,  or  grasped  by  clamp- forceps,  and  drawn 
upward. 

Position. — Patient  supine  on  edge  of  table  nearer  fistula;  Surgeon  on  side 
of  fistula ;  Assistant  opposite. 

Landmarks. — Site  of  fistula  and  known  relation  of  neighboring  parts. 

I.  Cases  in  which  the  operation  involves  the  peritoneal  cavity — no 

extensive  adhesions  existing — or  where  it  is  desired  to  free  existing  adhe- 
sions before  excising  the  fistula : 

Incision. — An  elliptical  incision  is  made  around  the  fistulous  opening — 
its  long  axis  will  generally  be  vertical  in  operating  upon  fistulae  of  the  small 
intestine,  and  will  usually  correspond  with  the  long  axis  of  the  large  gut 
in  operating  upon  parts  of  the  colon — and  the  length  and  breadth  of  the 


I  iK-  4w- -Ori-.KAi  ION  FOR  CrRK  OK  I'FCAt.  KiSTfi.A  OR  Artikiciai  Ani"s  :— A.  Skill  opciiinj; 
of  fistula  I  l(iKi-il  by  suluits  u'^ril  as  tnu  lioii-Mi(incs  ;  B.  Kllipso  of  abdominal  wall  to  bo  rcmoveil,  with 
its  iciitti  on  upicd  by  exltiiKtl  oiuMiinn  of  liMnla  ;  C,  Ellii»>«' of  ijUostiiK-  tuln;  removed,  iiicludiiiR  neck 
of  fistulous  tract;  D.  ['ositioti  of  snim-  of  tin-  l.tnihtrt  sulun-s  which  will  close  in  entire  elliptical 
opcniiijj  in  iiilcstiiR-  aflci  cm  isimi  oi  hsiulous  tract. 

ellij)se  will  he  planned,  as  far  as  j)()ssiblc,  to  extend  beyond  the  adhesions 
prol)ably  surrounding  the  sinus. 

Operation,  (i)  Having  sutured  the  fistulous  opening  and  using  the 
sutures  as  traction-loops,  this  incision  is  carefully  deepened  on  each  side — 
chim|)ini:  bleeding  vessels — and  guarding  against  opening  the  f)eritoneum 
])rematurely.  or  cuttiii*^  into  an  adherent  coil  of  intestine.  (See  Fig.  437.) 
(2)  In  i)a>sing  througli  the  thickness  of  the  abdominal  wall,  the  course  of 
the  incision  is  directed  by  the  sensation  and  form  of  the  distended  fistula 
iind  by  the  left  index  tliiger  within  the  wound.  In  diflicult  cases,  and  espe- 
cially in  devious  tistula'.  it  may  be  necessary  to  introduce  a  sound,  or  bougie. 
through  the  sinus  as  a  ])al])ai)le  gui<ie.  (3)  Having  deepened  the  incision, 
all  around.  <lown  to  the  j)eritoneum.  the  abdominal  cavity  is  now  carefully 
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opened  in  the  line  of  the  (jriginal  ellipse.  If  ihe  ellipse  He  wiihttul  the  site 
of  adhesions,  no  great  difficulty  will  be  experienced.  If  it  lie  in  part  over 
adhesions,  a  linger  intnxiuced  ihrnuKh  the  site  leading  into  the  free  peritoneal 
ca\'ity  and  swept  around  the  sinus  will  serve  for  exjilonition  and  as  a  i^idc 
to  the  separation  or  incision  of  the  adherent  jjortion.  If  the  ellipse  lie  wholly 
over  adhesions  and  come  down  upon  these  all  around,  ♦jreal  care  is  requireil 
lo  recognize  the  plane  of  adhesions  when  reached,  and  greater  care  blill 
in  separating  or  dinding  them  in  the  line  of  the  elli])sc".  (4)  Having  thus 
reached  the  intestines,  an  isolated  oval  island  of  tissues  (included  in  the 
original  ellipse  and  in  deepening  the  ellipse  to  the  intestinal  wail)  will  he 
evident — free  alxtve  and  continuous  with  the  intestine  below^ihrough  the 
center  of  which  the  sinus  extends.  The  intestine  is  carefully  freed  and  drawn 
out  into  ihe  alxloniinal  wound,  with  the  oval  island  of  tissues  still  adherent — 
and  the  neighboring  parts  packed  off  with  gauze.  (5)  Having  jircssed  away 
the  intestinal  contents  and  clam|)cd  the  gut  above  and  below  the  site  of  the 
sinus,  a  small  elliptical  incision  is  made  in  the  gut,  circumscrilnng  the  con- 
nection of  the  sinus  with  the  gut,  and  having  its  long  axis  coincident  with 
that  of  the  gut — and  the  incision  is  deepene<l  through  the  wall  of  the  gul» 
thus  excising  an  elliptical  piece  of  the  intestinal  wall,  representing  the  intes- 
tinal end  of  the  sinus.  The  escape  of  intestinal  contents  is  especially  guarded 
during  this  excision,  (6)  The  wound  of  the  intestine  is  at  once  closed  by 
a  double  row  of  sutures — a  continuous  overhand  suture  of  all  the  coats,  thus 
bringing  together  the  free  edges — followed  by  interrupted  Lemberts  of  the 
outer  coats.     (7)  The  abdominal  wound  is  closed  in  the  usual  manner. 

II.  Cases  in  which  the  operation  does  not  involve  the  peritoneal  cavity — 

extensive  adhesions  extending  anmnd  ihe  sinus,  and  it  being  possible  to 

cxt  ise  the  fistula  and  close  the  intestinal  wxiund  without  passing  beyond 

the  adhesions: 

Incision. — Same  in  form  as  above,  luit  less  extensive. 

Operation. — (i)  The  of>eration  is  conducted  as  above,  except  that  care 
t  exercised  to  avoid  entering  the  abdominal  canty,  which  can  be  done  only 
^  en  more  or  less  extensive  and  strong  adhesions  exist.  The  sinus  is  fol- 
towc<l  down  to  its  intestinal  end  by  cutting  directly  through  all  intervening 
tissues  to  the  inte.stinal  wall,  which  is  then  incised  in  such  a  way  as  to  ellipti- 
cally  excise  the  intestinal  end  of  the  fistula — guarding  against  injury  to  neigh- 
IjHiring  coils  of  intestines  anrl  viscera.  (2)  Having  excised  the  sinus  without 
entering  the  peritoneal  cavity,  the  borders  of  the  wound  on  a  plane  with 
the  upfjer  wall  of  the  intestine  are  inverted  and  sutured  together  by  inter- 
rupted chromic  gut  or  silk  .sutures,  applied  after  the  manner  of  I^ml>ert's 
approximating  surfaces,  which,  while  not  peritoneal,  have  been  left  raw 
from  the  excision  of  the  sinus.  The  sinus  is  closed  throughiml  the  rest  of 
its  extent  by  deeply  buried  chromic  gut  sutures. 

III.  In  other  cases  : — 

In  cases  where  large  and  obstinate  spurs  exist,  or  where  there  has  been 
much  lo.ss  of  intestinal  wall — which  may  be  found  to  be  the  ca.se  after  hanng 
cxjioscd  the  part^  as  in  the  first  categor\'  •►f  cases  mentitmed  above,  a  partial 
enterectomy  may  be  done,  followed  by  one  of  the  methods  of  entero-enteros- 
tomy.  Or  the  necessary  calibre  of  intestine  may  be  gotten  by  mme  form 
<»f  **  cUK)wing, "  without  excision.  Or  junction  of  the  involve<l  roil  of  intestine 
with  a  neighboring  coil  may  be  secured  by  lateral  anastomosis  without  partial 
excision  of  the  intestine,  after  having  closed  the  wound  in  the  intestine  left 
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by  excision  of  the  intestinal  end  of  the  sinus.  Or,  where  a  moderate  spur 
exists,  attempts  may  be  made  to  remove  the  spur  by  means  of  a  piece  of 
rubber  tubing  introduced  into  the  lumen  of  the  gut  and  held  against  the 
spur.  Formerly  the  use  of  an  enterotome,  whereby  the  spur  was  crushed, 
was  much  resorted  to. 

ENTEROPLASTY. 

Description. — By  enteroplasty  is  generally  understood  a  plastic  operation 
carried  out  for  the  purpose  of  increasing  the  calibre  of  the  intestinal  lumen 
in  the  case  of  a  strictured  gut — without  resection  of  the  bowel.  The  technic 
of  the  operation  is  exactly  similar  to  that  of  pyloroplasty — an  axial  incision 
is  made  through  the  strictured  portion  of  the  gut  and  this  incision  is  then 
sutured  in  a  transverse  direction.  For  description  and  illustration  of  the 
principle,  see  Pyloroplasty,  page  789,  and  Fig.  473. 

Note. — Other  methods  of  increasing  the  calibre  of  the  narrowed  portion 
of  intestine  are  employed  in  connection  with  operations  of  resection: — Jeannel, 
after  partial  enterectomy,  cuts  the  ends  of  both  pieces  of  intestine  obliquely 
from  above  downward  (the  right-hand  piece  from  right  to  left,  and  the  left- 
hand  piece  from  left  to  right) — and  then  unites  their  edges  by  suturing — 
forming  an  "elbow,"  as  in  the  junction  of  pieces  of  stove-pipe,  Chaput. 
after  performing  partial  enterectomy,  united  the  ends  of  the  bowels  by  circular 
suturing — then  made  a  longitudinal  incision  through  the  walls  of  the  united 
intestines  opposite  the  mesentery  and  sutured  this  longitudinal  division  trans- 
versely— em])l<)ying,  in  the  latter  ])art  of  the  operation,  the  principle  of  the 
usual  enteroi)lastic  operation.  Chaput.  by  another  method,  completely 
divides  the  bowel  obliquely,  frcMii  abo\e  downward  and  from  side  to  side — 
forming  two  oblique  ellipses  of  the  same  size,  but  in  opposite  directions, 
at  the  ends  of  the  intestines — followed  by  union  of  the  intestinal  margins. 


COLOPEXY. 

P.KVANTS  MHTIKH). 

Description. — In  this  (>])cration  some  {)art  of  the  colon  is  elevated  and 
attached  to  the  abdominal  wall  by  suturing.  Colopexy  of  the  transverse 
colon  to  the  anterior  abdominal  wall  is  d(me  in  some  cases  of  Enteroptosis. 
Colopexy  of  the  sigmoid  flexure  (^f  the  colon  to  the  antero-lateral  abdominal 
wall  is  sometimes  done  for  Prolapsus  Recti.  This  latter  operation  will  be 
here  considered. 

Preparation — Position. — As  for  median  abdominal  section. 

Landmarks. — Outer  part  of  Poupart's  ligament. 

Incision.— About  7.5  cm.  (3  inches) — parallel  with  and  about  2.5  cm. 
(i  in(h)  above  the  outer  part  of  Poupart's  ligament — being  e.xtended  upward 
if  more  room  he  necessary. 

Operation. — (i)  The  above  incision  is  carried  down  to  and  through  the 
])eritoncum — clam]>ing  and  tying  all  bleeding  vessels  as  encountered.  (2) 
After  having  o])cncd  the  abdominal  cavity,  the  parietal  peritoneum  is  separated 
from  the  edges  of  the  al)doniinal  wound  for  about  2.5  cm.  (i  inch)  on  each 
side,  the  width  of  separation  being  somewhat  greater  above  than  below — 
the  sej)arated  ])critoneum  thus  forming  two  flaps.  (3)  The  rectum  is  now 
])ulled  well  u])war(l,  reducing  all  j^rolapsc  -and,  at  the  same  time,  any  adjacent 
laxity  of  llie  colon  is  jjulled  down.     \\'hile  the  rectum  is  being  drawn  firmly 
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upward,  ihe  parietal  peritoneal  flaps  are  suturcfl  to  ihc  serous  and  muscuLir 
coals  of  the  rcclum  by  quilting  ami  continuous  silk  sutures.  (4)  About  half 
a  dozen  silk  sutures  are  then  passed  in  the  following  order — through  all  the 
layers  of  the  edges  of  the  abdominal  wound — through  the  peritoneal  flap  of 
that  side — then  thrt>ugh  the  serous  and  nnuscular  coats  of  the  intestine,  passing 
behind  the  longitudinal  band — out  throuf:;h  the  peritoneal  llap  of  the  opposite 
side — and  then  through  all  the  tissues  of  the  corresponding  edge  f>f  the  ab- 
dominal wound.  These  deep  sutures  are  then  drawn  tight  and  tied — thus 
bringing  the  longitudinal  band  and  a  part  of  the  intestinal  wall  into  contact 
with  the  abdominal  wall— and  apjiroximating  the  borders  of  the  wound  so 
that  they  grasp  the  longitudinal  band  and  part  of  the  wall  of  the  gut — and, 
at  the  same  lime,  closing  the  abdominal  wound. 


m 


RECTOPEXY. 

VERXECIL'S  METHOD. 


I 


Description. — Rcclopex}-,  or  Pn»clopexy,  consists  in  the  suturing  of  the 
pnilapsfd  rectum  back  to  its  posterior  bed. 

Preparation. — Bowels  emptied;  perineum  shaved;  prola]ise  replaced. 

Position. — Patient  in  lithotomy  position;  Surgeon  seated  in  front  of 
perineum;  Assistant  to  one  side. 

Landmarks. — Anus;  tip  of  coccyx;  ischial  tuberosities. 

Incision, — Two  straight  incisions  of  about  2.5  cm.  (i  inch)  in  length 
are  made  directly  outward  from  the  mid  lateral  asj>cct  of  the  anal  ctrifice 
(at  right  angles  to  the  median  perineal  line).  Two  other  incisions  are,  later, 
made  from  the  lip  of  the  coccyx  to  the  outer  ends  of  the  two  lateral  incisions. 

Operation. — (i)  Deepen  the  lateral  incisions  through  the  ^kin  and  ex- 
ternal sphincter.  (3)  Deepen  the  piisterior  incisions  through  skin,  fascia, 
and  external  sphincter,  raising  a  triangular  flop  attachetl  at  its  base  to  the 
tissues  of  the  posterior  aspect  of  the  anal  orifice — and  displace  this  flap  for- 
ward, and  hold  it  out  of  the  way  by  retractors  or  skin  sutures.  (3)  Detach 
the  posterior  wall  of  the  rectum,  Ijy  blunl  dissection,  from  the  anus  to  the 
lip  of  the  coccyx,  and  for  the  width  of  5  to  6.5  cm.  {2  lo  2^  inches).  (4) 
Pass  four  rather  stout  silk  sutures  transversely  through  the  |wistcrior  wall 
of  the  rectum,  going  through  its  nuter  coats,  for  as  nearly  the  whctlc  width 
of  the  posterior  asf>ect  of  the  rectum  as  jMissible,  leaving  both  ends  of  ihe 
sutures  free.  These  sutures  are  parallel,  the  highest  being  opposite  the 
tip  of  the  coccyx,  the  lowest  about  1.5  cm.  (f  inch)  from  the  anus,  and  ihc 
others  equidistant  between.  (5)  Pass  a  Reverdin  needle  (or  other  needle  with 
eye  at  point)  from  the  skin  without  to  the  denuded  surface  within — the  punc- 
tures being  made  about  4  cm.  (i^  inches)  from  the  median  hne  on  each  si<ie, 
and  above  the  particular  thread  to  i>e  drawn  through  -the  up]>ermost  sutures 
coming  out  through  the  skin  on  a  level  with  the  Siicnvcoccygeal  articulation, 
and  the  lowermost  opposite  the  tip  of  the  coccyx.  Each  end  of  each  suture  is 
then  threarled  through  the  eye  of  the  needle,  in  turn,  and  thus  (frawn  through 
the  lhickne.ss  of  the  posterior  jjclvic  wall.  (6)  The  free  ends  of  these  sutures 
arc  then  tied  together  over  a  firm  pad  of  gauze  {to  avoid  burv'ing  into  and 
cutting  the  skin) — either  the  opjMtsite  ends  of  each  suture  being  tied  trans- 
versely logether — or  the  ends  of  the  first  and  second,  and  of  ihe  third  and 
ffjurth,  lied  together  in  a  vertical  line  on  either  side.  Rather  stnmg  traction 
is  made  during  suturing — to  afiproximate  anrl  retain  the  posterior  aspect  of 
the  dejiuded  rectum  in  contact  with  the  anterior  a.specl  of  the  denuded  pelvic 
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wall.  (7)  Suture  the  triangular  flap  back  into  place—  narrowing,  at  the  same 
time,  the  anus,  by  suturing  the  inner  ends  of  the  lateral  incisions  somewhat 
further  inward  than  normal — freshening  the  margins  of  the  anus  sufl5ciently 
for  the  purpose  (the  original  incisions  may  be  planned  with  reference  to 
narrowing  the  anus). 

Comment. — The  same  object  may  be  accomplished  by  Tuttle's  somewhat 
similar  operation; — and  also  by  Peter's  operation  of  opening  the  abdomen, 
narrowing  the  barrel  of  the  rectum  by  invaginating  a  vertical  strip  of  its 
anterior  wall  by  Lemberts,  and  then  stitching  the  rectum  to  the  abdominal 
wall ; — as  well  as  by  other  procedures. 


INTERNAL  RECTOTOMY. 

Description. — Rectotomy,  or  Proctotomy,  consists  in  the  division  of  the 
rectum  for  constriction,  obstruction,  or  the  removal  of  a  foreign  body.  In 
Internal  Rectotomy  the  rectum  is  divided  from  within — and  is  generally  done 
for  stricture  of  its  lower  part. 

Preparation. — Bowels  emptied;  anal  region  shaved;  and,  at  time  of 
operation,  gauze  packing  of  rectum  al)ove,  with  end  of  gauze,  or  attached 
silk  ligature,  held  ready  for  withdrawal. 

Position. — Patient  in  lithotomy  ])ositioir.  Surgeon  sits  opposite  peri- 
neum; .\ssistant  to  one  side. 

Landmarks. — Anus;  kn(t\vn  course  of  rectum. 

Operation. — Insert  an  anal  s]>ccuium,  which,  when  oj)ened,  will  expose 
the  site  of  stricture— introduce  a  straight,  narrow  bistoury  through  the  specu- 
lum and  divide  the  stricturcd  site  in  the  posterior  median  line  until  healthy 
tissue  is  reached,  cutting  backwartl  from  above  downward — cutting  through 
sphincters  if  necessary.  Any  ves.scls  which  bleed  markedly  are  tied.  The 
wound  is  jxicked — and  the  gauze  withdrawn.  Some  form  of  dilator  is  worn 
for  a  time  after  the  operation. 


EXTERNAL  RECTOTOMY. 

Description. — In  the  operation  of  External  or  Posterior  Rectotomy,  or 
Proctotomy,  the  rectum  is  opened  from  without  and  from  behind — generally 
for  the  removal  of  foreign  bodies,  tumors,  or  the  division  of  strictures — and 
usually  gi\es  a  fuller  and  higher  exposure  than  Internal  Rectotomy. 

Preparation — Position. — As  for  Internal  Rectotomy. 

Landmarks. — Anus;  tip  of  coccyx;  known  course  of  rectum. 

Incision. — An  external  incision  is  made  from  the  tip  of  the  coccyx  (or 
from  somewhat  below  it.  according  to  circumstances)  down  the  median  line 
to  and  through  the  anus. 

Operation,  -(i)  The  above  incision  is  first  made  through  the  superficial 
parts — and  all  bleeding  controlled.  (2)  A  finger  is  then  placed  in  the  rectum, 
or  a  sjK'cial  guide,  and  upon  this  the  whole  thickness  of  the  posterior  pelvic 
wall,  from  tip  of  coccyx  to  anus,  is  divided.  (3)  Having  completed  the 
division  of  the  rectum  and  accom])lished  the  special  object,  the  wound  is 
treated  a*;  indicated.  In  cases  where  the  operation  has  been  for  the  removal 
of  foreign  ixxly,  the  walls  of  the  rectum  arc  to  be  carefully  brought  together 
by  suture  (chromic  gut) — and  then  the  tissues  between  the  rectum  and  the 
skin,  including  the  latter,  arc  brought  together  by  s'lk  sutures.     Where  the 
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operation  has  been  performed  for  stricture,  the  walls  oi  the  reclum  are,  of 
course,  not  reunited — a  light  piicking  is  placed  between  these  to  prevent 
their  reunion — ami  then  the  tissues  intenening  between  the  intestinal  wall 
and  the  skin,  including  the  latter,  are  sutured  with  silk — leaving  a  lem- 
porarv  oj>ening  hel(»w  lliat  no  accumulation  of  discharge  witliin  the  extra- 
intestinal tissue;,  may  take  place. 


EXaSION  OF  THE  RECTUH  IN  GENERAL. 

Rectectomy.  or  Prociectomy,  consists  in  the  excision  of  the  rectum,  in 
whole  or  in  part.  It  is  generally  resorted  to  for  malignant  disease,  in  cases 
where  there  is  little  or  no  involvement  of  neighboring  viscera  or  lymphatic 
glands.  The  operation  mav  be  done  through  the  perineum — through  the 
sacrum — through  the  vagina — by  the  abdomen — or  by  the  combined  abdomi- 
nal and  perineal  routes.     Proctectomy  may  be  partial  or  complete. 

Partial  Proctectomy  by  the  perineal  nmte  is  generally  confined  to  cases 
in  which  the  malignant  growth  is  within  10  cm.  (4  inches)  of  the  anus — and, 
in  w*)men,  in  which  the  anterior  rectal  wall  is  n<*t  involved  higher  up  than 
7.5  cm.  ii  inches).  With  some  the  indication  for  ihc  perineal  route  is  a 
growth  within  5  cm.  (2  inches)  oi  the  anus.  Moderately  high  growths  are  ap 
proached  by  the  sacral  route.  Very  high  in\olvcments  may  be  appnjached 
by  the  combined  perineal  and  abdominal  routes. 

If  uninvulvcd,  the  sphincters  should  Ijc  presened— provided  their  nerve- 
supply,  which  reaches  them  from  their  lateral  as]jects.  can  be  retained  intact — 
and  subsequently  the  proximaJ  end  of  the  reclum  should  be  attached  to  the 
distal  end  containing  the  sphincters. 

The  division  of  the  sacrum  as  liigh  as  the  lower  border  of  the  third  sacral 
f<iramen  may  be  done  without  serious  injur}*  to,  or  serious  funcliomti  imjjair- 
ment  of,  neighboring  structures.     But  division  as  high  as  the  third  sacral 

I  foramen  has  been  followed  by  paralysis  of  the  bhidder. 
A  wide  removal  of  circumanal  and  circumrcclal  tissues  is  indicated  in  all 
malignant  involvement.     If  involved,  the  prtistate  gland,  part  of  the  bladder, 
or  the  rectovaginal  seplum,  should  be  removed. 


EXaSION  OF  THE  RECTUM  BY  THE  SACRAL  ROUTE 

BY  P.VRTIAL  EXCISION  OF  SACKCM  —  KRASKK'S  OPKRATION. 


Description. — Kraske,  having  incised  through  the  soft  tissues  vertically 
downward  from  the  second  sarral  spine  to  the  anus  and  bared  the  coccyx 
and  left  lower  part  of  the  sacrum,  excised  the  coccyx^entirely  divided  the 
.sacro.sciatic  ligaments  and  completely  exciseil  the  left  lower  portion  of  the 
sacrum  along  a  line  curving  from  the  left  margin  of  the  siicrum  (on  a  level 
with  the  third  sacral  foramen)  along  the  lower  border  of  the  third  sacral 
ft»ramen  to  the  left  inferior  corner  of  the  sacrum — and  thus  exjHJsetl  and 
exci.se^l  the  rectum. 

This  ofjeration  subsequently  became  the  basis  of  various  modifications. 
Hochenegg,  Bardenheuer,  and  others  have  extended  the  line  of  excision  trans- 
versely across  the  entire  sacrum  on  a  level  with  the  lower  border  of  the  third 
sacral  foramen.  Heinecke,  Rchn.  Rydygier,  and  others  converted  the  partial 
excision  into  an  osteoplastic  resection  of  the  sacmm  and  coccyx — by  a  parri- 
sacral  incision  just  outside  of,  and  parallel  with,  the  left  border  of  the  sat  rum 
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and  coccyx,  followed  by  a  transverse  division  of  the  sacrum  just  below  the 
third  sacral  foramen — the  flap  thus  formed  being  temporarily  turned  aside 
to  the  right,  hinging  upon  its  partly  broken  and  partly  bent  tissues — and 
being  subsequently  replaced  in  position. 

Preparation. — (i)  A  preliminary  left  inguinal  colostomy  is  done  by 
many  surgeons  some  days  in  advance — insuring  greater  cleanliness  of  the 
part  during  operation  and  the  avoidance  of  fecal  soiling  for  some  days  after- 
ward. It  is  desirable  in  the  majority  of  cases.  Previous  purgation  and 
irrigation  of  the  lower  bowel  for  two  or  three  days  immediately  preceding 
operation.  (2)  At  the  time  of  operation,  high  irrigation  and  swabbing  out 
of  the  bowel — and  often  rectal  packing  placed  high  up,  above  the  site  of 
disease.  Bladder  emptied.  Perineum  shaved.  The  sphincter  ani  is  para- 
lyzed by  digital  distention. 

Position. — Patient  is  held  in  the  knee-chest  position  by  means  of  upright 

supports  at  end  of  table, 
being  suspended  from 
these  from  just  below 
the  hip-joints,  while  the 
chest  is  supported  by 
a  cushion.  The  right 
latero-prone,  or  the 
exaggerated  lithotomy, 
position  may  also  be 
used. 

Landmarks . — Anus ; 
coccyx;  sacral  spines; 
posterior  superior  and 
inferior  iliac  spines; 
known  course  of  rec- 
tum. 

Incision.  —  In  the 
mid -line — from  the  sec- 
ond sacral  spine  to  the 
posterior  margin  of  the 
anus.     (See  Fig.  438.) 

Operation. —  (1) 
The  above  incision 
passes  directly  to  the 
bone  over  sacrum  and 
coccy.x — hemorrhage 
being  controlled  by 
clamj)  forceps.  (2)  The  ovcrlyinp;  soft  parts  arc  retracted  outward  to  the  left, 
exposing  the  left  side  of  the  sacnim  and  coccyx,  and  from  the  right  side  of  the 
coccyx.  (3)  The  gluteus  maximus  and  sacrosciatic  ligaments  are  detached 
from  both  sides  of  the  coccyx  and  from  the  left  side  of  the  sacrum.  The 
coccygei  and  part  of  the  left  j)yriformis  are  also  detached.  If  it  be  intended 
to  rcmoxe  the  anus,  the  external  spliincter  and  levator  ani  are  also  removed. 
(4)  Pass  a  ])criosteal  elevator  beneath  the  sacrum  (in  contact  with  its  anterior 
surfai e)  and  detaih  the  soft  parts  from  the  hollow  of  the  bone,  and  the  sacra 
media  \  csseis  and  venous  plexus  along  with  them.  (5)  The  coccyx  and  as  much 
of  the  sacrum  as  considered  necessary  are  now  removed.  (See  Fig.  439.)  To 
accomi)li>h  this  the  soft  parts  are  strongly  retracted  to  the  left  and  the  sacrum 
is  divided  with  chisel  and  mallet,  or  by  very  strong  bone-cutting  pliers,  or 


I"in.  43^.— KxrisioN-  OF  Kictt  m  by  thk  Kraskk  Opkra- 
TION  :— Siiliit.vt  ill  kncc-clust  position.  Skiii-iiicisioii  sliown  in 
median  lua\  \  line,  from  stMrotid  suiial  sjiiiic  lo  posterior  margin 
of  anus.  I'.ono-section  shown  in  <loiii.-(l  line  crossiii>;  trajisvcrsely 
just  hciow  third  sacral  foramina.  Position  of  n-ctiitn  shown  in 
<Knieil  outline.  The  ahove  line  is  the  moditkation  <»f  HochenegK 
ami  Hardenhcner. 
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by  Gigli  saw — passinf;^  penerally,  from  the  left  edge  of  the  sacrum  on  a  level 
vdth  a  point  just  below  the  left  third  posterior  sacral  fommen,  curving  inward 
and  downward  directly  through  the  left  fuurth  posterior  sacral  ft>ramen  to 
the  left  lower  earner  n(  the  siicrum — thus  neither  harming  the  anterior  division 
of  the  third  sacral  nerve,  nor  opening  the  sacral  canal.  The  hemorrhage, 
which  is  chietly  from  the  lateral  sacral,  middle  sacral,  and  hemorrhoidal 


K(k    <5-<  —Excision  ok  Rbctum  bv  Sacrai.  Route— Kraskk  OrKRATiow :— A.  GluteiKs  inaxi- 

tiKi       '  I  ^a«;ru!»tialic  ligatneni ;  C,  Lciiscrsacrusviatti:  liicniiii-iil :  11.  Pyriluiiiils  .  M.Coccvjcvu*; 

f  .  G,  F.\U-miil  sphinclcr;  H,  Scialic   arlrry,  I,  InU-rnal  (»mni.   iirtcn  ;  J,  BraiiclK-i>  of 

ilii.  .irtcrv  atHi  piiilic  rier\"if ;  k.CiKcyx;  1.,  Fuutth  sacral  funimcii ;  M,  Gi|{ii  saw iliviilinj; 

M^ruiii  )ii»l  tN.|riw  third  samil  forainiiia 


arteries,  and  anterior  and  posterior  venous  plexus,  and  the  b<7ne,  is  controlled 
by  pressure  until  the  bone  is  removed — and  subsequently  by  calch-forceps 
and  lip;ature.  (6)  Having  thus  exposed  the  pelvic  cavity,  incise  the  tissues 
in  the  middle  line  down  to  and  through  the  levatores  ani.  until  the  rectum 
is  reached.     (7J  The  external  sphincter  and  anus  are  generally  left,  if  the 


748 


(JI'ERATIONS  U1*(>N  THE  AIJrK)MINt)-PELVIC  REGION. 


site  of  involvement  be  as  much  as  2.5  cm.  (i  inch)  ab<ive  the  former.  (8. 
The  rectum  is  now  "shelled  out"  by  blunt  di.sseclion.  This  "shelling  out" 
can  Ije  readily  carried  out  behind  and  on  the  .sides.  The  size  of  the  nrrium 
may  prevent  the  passai;e  of  the  finger  completely  arouml  it — and  the  ail:uh 
ments  of  the  |)eritoneum  and  mesorectum  will  prevent  its  lM.*ini^  drawn  dnwr. 
ward  very  far.  (See  Fii;.  440.)  (9)  Having;  thus  i.siilated  the  rectum.  :: 
should  be  divided  transversely  at  least  2.5  cm.  (i  inch)  belt»w  the  l  ■.■!«• 


•  ..  ;  '  N  ■-  'N'  "K  Ki..  r-  M  i;y  Sacrai.  RorxK  (Kraske  Opkkation'— Pxrf  ok  Sv  ■  v 
AM-  I  .  w  Ki  V.  ■.ir>  AM.  hiMMP  Rhi-ri  M  Ii-KNi-D  I>i iWN  .— rnlciK-n.ll  still. lu'i-  art  >-:  - 
.!>.  :'■.  1  ;.;  ;:..  A.  ^■.■vi...:i  ft  -.i.  ••.kii  i'l-Niw  ih:iil  -.iiTal  t>>r.irn)ii.i  ;  }'..  iVMtmn.-im  ;  t.".  \\,.  -.il.t-  -.r...- 
n.tiix.  p  \..~iii':  -v!:.!.  1:.  Ki .  t..-\i-i.-.i:  '..ivir  lit  pilMi  I.im  i.i  :  K.  rpp*:  <  mi  i.i  >if\  (.-f -i  :■  :  .- 
^"..  !  .-w  ■  :  .  ;i! .  :  i\  :.i: . I  :i^;i:::-,  ;■■;:. ii  ;v.i  »:ti\*ri\\;ii.l ;  II.  (.':in>  <.ri)us  Ki<*wih  ••!  tv.,.  tuni :  :.I  M  ■:  ■ -.■ 
>■<   ■..■..■■.•••    .•.•::■:.•. '-.i- :  .'..'    ''•.:5c :  i.>r  h(.rn..rThi>ul.il  .iniiics  :  K.  Mnltrt- JK'nu.rrlionl.i:  .■?•..  n    ,•  . 


mar>:i:'i  «i  lii-i-.i-i-.  In  urdiT  to  retain  command  of  the  u]»|)er  en«K  ju'>l  pn  r 
t«»  di\i.iiiii:  I'lw  vckI\\:u  a  sti'Ut  circular  ligature  may  l>e  thrown  arour.ii  i: 
ju>i  benc.iiii  iV.c  hvohvl  area — or,  simulianet>usly  with  the  divisi(»n.  suiurv- 
may  Iv  ]A...\-\  tiir.-i:::'!  the  cut  walls  .if  the  up^)er  en<l.  fio)  The  .-ep.iraii  n 
of  the  recf.::v.  •-  -..'V.  cov.tinue.l  by  blunt  (li>s<.'Ction.  szuided.  in  the  m.i'ir. 
by  a  -•HHiiu:  i:'.  li-.e  1  i.;«i.ier.  while  separating  the  rectum  from  the  pr.?t;iie 
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and  bladder— and.  in  the  female,  by  an  assistant's  finger  in  the  vagina,  in 
separating  the  rectum  from  the  vagina — omtmlling  hemorrhage  by  pressure. 
(II)  \\'hen  the  peritoneal  reflection  opun  the  anterior  aspect  of  the  rectum 
is  reached,  if  it  do  rnvt  extend  too  high  it  may  be  found  possible  to  protrude 
this  reflection  upward  with  the  finger  and  thus  nut  have  lu  open  the  |>eri- 
tiUieum.  If  the  growth  extend  above  the  relleclion,  the  peritoneum  must  be 
opened,  and  is,  accordingly,  freely  incised.  (12)  The  mestirectum  and  {:tre- 
sacral  areolar  tissue  now  alone  ho!<]  the  reclimi — and  these  are  separated 
and  l<">4»Aened  u[>ward  by  blunt  dis.section,  while  the  bowel  is  gently  drawn 
downward.  (IJ;)  Having  freed  the  rectal  surfaces  for  about  2.5  to  5  cm. 
(1  to  2  inches)  alwjve  the  growTh  and  clamf>ed  it  at  this  site,  and  having 
packed  off  the  neighboring  regions  with  gauze,  it  is  divided  at  least  ^.5  cm. 
(r  inch)  above  the  disease — (Hviding  the  mesorcctum  and  j)resacral  areolar 
tissues  on  the  same  level.  All  bleeding  is  now  controlled  by  clamp  forceps 
and  ligature.  (14)  If  the  perilimeum  have  been  ojiened  during  o|jeralion,  a 
small  wound  of  the  slnulure  is  in  be  at  once  suiureil,  with  or  without  drainage. 
as  indicated— a  large  rent  may  be  partly  suturefl  and  partly  packed  with 
gauze,  or  entirely  [Kicked.  (15)  Having  coniplctetl  the  excision  of  the  dis 
cased  portion  of  rectum,  controlled  hemorrhage,  and  repaired  any  dauKige 
done  the  |>eritoneum,  the  emls  of  the  gut  are  to  be  treated  according  to  the 
circumstances  of  the  case  and  the  special  views  of  the  operator.  Con.siderable 
difference  of  opinion  exists  as  to  the  management  of  the  ends  of  the  intestine — 
some  of  the  views  being  here  summarized: — (A)  If  the  Sphincters  and  Anus 
Have  Been  Retained; — (a)  Direct  suturing  <»f  the  divided  ends  may  be  done. 
Kraske  sutures  the  anterior  and  lateral  p<trtions  by  a  doulile  tier  of  sutures, 
one  through  the  mucous  membrane  only,  ancl  one  thnmgh  all  the  coals — 
while  he  inverts  the  posterior  portion  by  a  single  tier  not  pa>sing  through 
the  mucous  membrane,  (b)  The  ends  may  be  united  by  a  Murphy  button, 
(c)  Moulouguet  carefully  remt»ves  the  mucous  membrane  of  the  hnver  [mrtiim 
of  the  rectum  (avoiding  injury  to  the  external  sphincter)  — and  draws  through 
this  lower  ji<irtic>n  the  uj){»er  end  and  sutures  its  borders  to  the  border  of 
the  anus,  controlled  by  its  sjihincter.  (B)  If  the  Sphincters  an<}  .\nus  be 
Sacrificed; — (a)  The  upj»er  end  of  the  divirled  rectum  is  sutured  into  the 
upper  posterior  angle  of  the  wound,  (b)  Gersuny  twists  the  upper  end 
of  the  rectum  upon  its  long  axis  (to  give  some  difficulty  to  the  fecal  passage) 
if  it  be  long  enough,  anrl  sutures  it  into  the  skin,  fc)  W'ilzel  draws  the 
upper  en<I  of  the  rectum  thnrngh  a  .short  incision  just  above  the  free  border 
of  the  gluteus  maximus  and  sutures  its  edge  to  the  skin  (to  gain  some  muscular 
contrnl). 

Comment.— (I)  The  coccyx  alone  should  l»e  first  rcmijvcd — as  that  may 
furnish  sufficient  room.  (2)  The  suj^rior  hemorrhoidal  vessels  (bifurcating 
frt>m  the  inferior  mesenteric  artery  in  the  median  line  lietween  the  layers 
of  the  mesf>rectum)  run  ver\'  near  the  muscular  layer  of  the  intestine,  and 
by  cutting  in  the  l(M»se  areolar  tissue  just  under  the  i>eritoneum  these  vessels 
are  avoided  and  the  upper  rectum  easily  freed  from  the  wall  of  the  i>elvis. 
The  high  division  of  these  vessels  is  apt  to  be  folJt»wed  by  necrosis  of  the 
gut.  (3)  In  the  male,  with  em[»ty  bladder,  the  rectovesical  peritoneal  re 
flection  is  generally  about  7,5  cm.  (3  inches)  abnve  the  anus.  \  full  bladder 
raises  the  rellection  about  2.5  cm.  (i  inch).  The  tip  of  the  coccyx  is  below 
the  level  t»f  this  reflectiVm.  (4)  The  peritoneum  nearly  entirely  surrounds 
the  rectum  at  the  level  of  the  thirrl  sjicral  foramen,  a  distinct  mcsorectum 
existing — loose  areitlar  tissue  connecting  the  intestine  to  the  sacrum  and 
coccyx  where  the  fieri loneum  is  absent.     (5)  .\  tru^s  and  pad  are  wrrn 
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where  a  sacral  anus  is  made.  (6)  Keen  performs  a  preliminary  inguinal 
colostomy,  which  is  permanent— and  closes  the  lower  opening  entirely.  (If 
Fig.  440  represents  the  complete  transverse  division  of  the  sacrum. 


EXaSION  OF  THE  RECTUM  BY  THE  SACRAL  ROUTE. 

BY  THE  REHN-RVDVGIER  OSTEOPLASTIC  FLAP  METHOD. 

Description. — See  the  description  given  under  Kraske's  excision  of  the 
rectum  by  the  sacral  route. 

Preparation — Position — Landmarks. — Same  as  in  Kraske's  operation, 
above  given. 

Incision. — (1)  An  oblique  parasacral  incision  is  first  made,  beginning 
opposite  the  center  of  the  sacrum,  passing  aUmg  just  to  the  outer  si<le  of 

the  left  border  of  the  sacrum 
and  coccyx  to  the  tip  of  the 
coccyx — and  thence  along  the 
mid-line  of  the  jierineum 
nearly  to  the  anus.  (2)  A 
second  incision  is  then  car- 
ried transversely  across  the 
sacrum  about  4  cm.  (ij 
inches)  above  the  sacro-ac- 
cygeal  articulation.  (See  Hg. 
441.) 

Operation. — (i)  The  i»b 
lique  incision  passes  down- 
ward from  the  posterior  sui»e- 
nor  iliac  spine  along  the 
outer  border  of  the  sacrum 
and  coccyx — the  transver-* 
incision  passing  at  once  t«» 
the  sacral  hone.  .All  blee<i- 
ing  vessels  in  the  lines  of  in 
cision  are  clam|>ed.  (a)  Kx 
pose  and  divide  the  gluteus 
maximus  and  the  greater  and 
lesser  sacrosciatic  ligaments 
of  the  left  side,  along  the 
(iblique  incision.  (See  Fig.  442.)  (3)  The  transverse  inci.«iion  is  further 
(ieepcned  until  the  irregular  depressions  and  elevations  of  the  posterit«r 
a>j)cit  of  the  sacrum  are  exposed  in  the  bed  of  the  transverse  wound. 
(4)  J^y  means  of  a  curved  elevator  and  blunt  di.ssector  the  soft  parts  in 
the  hollow  of  the  anterior  surface  of  the  sacrum  are  raised  from  the  Ixme. 
clearing  the  anterit>r  surface  of  the  sacrum  below  the  level  of  the  third  s;ural 
foramina.  (5)  The  sacrum  is  now  divided  transversely  just  l.)elow  the  third 
sacral  foramina  by  means  of  chisel  or  .saw — and  the  <»steo-cutanet»us  llap 
thus  fried  i>  tlien  prized  over  to  the  right,  hinging  along  a  line  correspondins; 
with  the  rii^lu  .sacrococcygeal  border — and  the  posterior  aspect  of  the  R'clum 
is  thus  exposed.  All  hemorrhage  is  now  controlled  by  clamp  and  ligature 
before  ])roceeding.  (6)  The  subsequent  steps  of  the  ojx^ration  are  practically 
the  same  as  in  Kraske's  oj)eration  {q.  v.).  (7)  Where  union  l)etween  the 
two  seizment.s  (if  the  rectum  can  be  accomplished  at  the  end  of  the  operation, 


Kij,'.  4.JI- -OsiKopi  ASTir  ki-sKrnoN  of  Rkcti'M  bv 
THK  KHH.^-K^  PM.ih  K  Opkra  i  los  .  — ratit-nt  in  kiicc-t'licsl 
jMisilioii.  Ktiliiin  >^lii)\Mi  ill  t>iillitu'.  Skiti-iiicisioii  in 
Jicavy  oMicjiK-  ami  xcrtiial  line.  Honf-.section  in  tran5>- 
vfi.sc  iliiilcii  line. 
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this  is  secured  as  described  uiuler  Kraske's  operation — followed  by  the  re- 
position of  the  hune-flap  in  plate  and  the  holding  of  it  there  by  ihe  passage 
of  chromir  gut  sutures  thruuj^h  its  periosteal  and  aponeurotic  structures — 
accompanied  by  temporary  gunze  drainage.  If  union  of  the  ends  cannot 
be  accomplished,  the  upper  end  may  be  brought  down  and  anchored  as 
low  in  the  wound  as  jxjssible,  by  sutures,  the  wound  cavity  packed,  and 
no  attempt  made  to  suture  the  bone-lla]t  in  place.  (Granulation  then  occurs, 
with  some  retraction  of  the  tlap,  but  a  useful  result  j«;enerally  follows.  Or, 
where  the  growth  cannot  he  all  removerl,  or  a  greater  gap  is  left  between 
the  segments  than  foreseen,  the  bone- tlap  may  be  entirely  detached  and 


f.  44' — OsrEOPi  ASTic  RKSKnioNiii-  mp.  Ki.  11  m— Kkhn  Kvuvlikh  »  »pi;«a  r  ion  ;  -nIiow- 
Ing  »t«p  ot  pan  oi  sncrum.  coccyx,  anti  overlying  sofi  |>arls  Icntporarily  di»pl:iced  lo  riKlU.  L'nlelterrd 
structures  UTc  ^^iitc  as  in  I'igs.  459  and  440. 


discanle<i  (ctmstituting  a  sacral  excision  of  the  lower  portion  of  the  bone) 
and  the  U}ij>er  ^n<\  t4  the  gut  anchored  in  the  upper  angle  of  the  external 
wound — which  is  then  closed  throughout  the  balance  of  its  extent,  except 
at  the  site  where  drainage  is  established. 

Comment. — The  osteoplastic  method  of  e.xposing  the  rectum  is  preferable 
where  it  is  possible — but  if  the  flap  of  bone  be  in  the  way  t)f  the  «>periition 
itself,  or  in  the  way  of  the  subsequent  management  <»f  the  case,  it  should 
be  removed — and  the  f»peration  converted  \nia  a  partial  excision.  The  tcm- 
porar)'  bony  resection  preserves  ihe  i>osterinr  suppt>rt  of  the  levatores  ani. 
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It  probably  does  not  furnish  quite  as  much  room  as  the  method  by  partial 
excision;  the  bone-flap  may  necrose;  there  is  no  room  for  a  sacral  anus, 
where  this  is  indicated,  except  by  total  or  partial  removal  of  the  bone-flap. 


EXaSION  OF  THE  LOWER  PART  OF  THE  RECTUM  BY  THE 
PERINEAL  ROUTE. 

Description. — The  excision  of  the  lower  portion  of  the  rectum  by  the 
perineal  route  is  usually  confmed  to  cases  in  which  the  cause  of  removal  is 
within  finger's  reach  of  the  anus. 

Preparation. — Purgation;  irrigation  of  the  lower  bowel;  rectal  packing; 
bladder  emptied;  perineum  shaved. 

Position. — Patient  in  exaggerated  lithotomy  position,  or  in  Sims'  posi- 
tion.    Surgeon  standing,  or  sitting,  in  front  of  perineum. 


Fig.  n.^- — HxrisioN  oi'   Lowik  Ki-crLM  by  Fkkineal  Roi'tk  :— Line  of  incision. 


Landmarks. — Anus;  tiji  of  coccyx;  and,  later,  position  of  bladder,  pros- 
tate, vagina,  and  rectum. 

Incision.-  Two  lateral  o\'al  incisions  are  made — almost,  but  not  quite, 
meeting  in  froiu  of  the  anus — being  continued  backward  around  the  sides 
of  ihc  anus  in  the  ilio-rectal  fossa'  to  meet  behind  the  anus — and  prolonged 
thence  in  llie  mid  line  to  the  tip  of  the  coccyx.     (See  Fig.  443.) 

Operation,  -(i)  The  incision  passes  directly  into  the  ilio-rectal  fossae — 
and  is  followed  by  blunt  dissection  (with  finger  and  blunt  dissector)  of  the 
lower  end  of  the  rectum  up  to  the  levatores  ani — the  bleeding  being  controlled 
by  cat  eh -forceps  and  gauze-mops  upon  sponge-holders  pressed  into  the 
wound.  (See  Fig.  444.)  (2)  In  the  male,  guided  by  the  sound  in  the  bladder, 
the  rectum  i<^  carefully  separated  from  the  bladder,  prostate,  and  urethra, 
to  which  it  is  rather  closely  adherent.  The  index-finger  of  an  assistant 
in  the  rectum,  with  thumb  toward  bladder,  aids  the  surgeon  in  this  separation. 


EXCISION  OF  RECTLM  BY  PERINEAL  ROUTE. 


753 


(3)  In  the  female,  an  assistant's  index  in  the  vagina  aids  the  operator  in 
separating  the  rectum  from  that  organ,  (4)  Guard  against  opening  the 
reflection  of  peritoneum — and,  if  opened,  suture  at  once,  if  small — and  pack 
with  gauze,  if  the  opening  be  large.  (5)  The  levatores  ani  are  now  divided — 
and  the  rectum  thus  freed  everywhere  but  above.  All  bleeding  vessels  are 
clamped  or  ligated  before  beginning  the  freeing  of  the  rectum.  (6)  During 
gentle  downward  traction  of  the  bowel  it  is  further  freed  by  blunt  dissection 
and  scissors.     Having  clamped  the  bowel  above  (to  retain  control  and  also 


liX.  444. -I'.xnsioN  i(K  Low  IK  Ki:iiiM  nv  I'kkim  ai.  Kor  i  k  ;— A,  Aims;  1?.  toctyx;  C, 
Mar>jiii  ul  \s<iuiiil.  sliuw  in>;  tiansMist-  |)iiiiKal  \is>«l>  uilciiurly,  ;ui<l  iiilrrioi  iKinoirliDidal  \  t-xst-ls 
p<»stcrioil\  ;  1).  J-.xurnal  s|»liiiii  Ui  ;  i;,  l.r\  aim  am:  I",  Ktctiim  biiii)^  lii'»<l  1)\  hliiiit  dissr.  tm  ((i) 
atui  l)y  trai-lioii  wiili  fiiij^i'i  ^  H  )— \(  am  itoiis  ^jrovMli  is  sliowii  al  i(ni>;lKin.M|  poiiiou  ■>)  rciliiiii). 


to  avoid  soiling),  it  is  divided  transversely  ai)()ul  2.5  cm.  (i  inch)  above  and 
below  the  growth.  Where  possible,  the  sj)hincters  and  anus  should  be  pre- 
served. (7)  All  hemorrhage  having  been  controlled,  the  cjuestion  of  the 
management  of  the  ends  of  the  intestine  must  be  decided: — (a)  Where  the 
Sphincters  and  Anus  are  Left: — The  ui)per  end  is  brought  down  and  sutured 
to  the  lower  by  one  of  the  methods  of  entero-enterostomy;  (b)  Where  the 
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Sphincters  and  Anus  are  Removed; — The  upper  end  may  be  displaced  back- 
ward and  sutured  between  the  levatores  ani  in  the  position  of  a  subcoccygeal 
anus — the  wound  in  front  being  closed  by  deep  and  superficial  sutures,  the 
deep  sutures  including  the  levatores  ani  so  as  to  form  a  sphincteric  anus. 


OPERATION  FOR  THE  CURE  OF  HEMORRHOIDS  BY  LIGATION 
AND  EXCISION. 

ALLINCHAM'S  METHOD. 

Description. — Consists  in  the  isolation  and  freeing  of  the  pile  by  dis- 
section, until  its  true  pedicle  is  reached — around  which  pedicle  a  ligature 
is  placed  and  the  pile  cut  off  below  it.  This  form  of  operation  is  especially 
indicated  in  isolated  piles,  and  particularly  those  of  columnar  tjutline. 

Preparation. — Purgation;  rectal  irrigation;  circum-anal  region  shaved; 
dilatation  of  anus  immediately  preceding  excision. 

Position. — Patient  in  lithotomy  position  at  end  of  table;  Surgeon  scaled 
opposite  perineum;  Assistant  to  surgeon's  side.  Patient  may  lie  upon  >ide. 
with  knees  drawn  up. 

Landmarks. — Anus;  hemorrhoidal  tumors. 

Operation. — (i)  For  the  purpose  of  dilating  the  anal  orifice,  Ijoth  thumbs, 
lubricated,  are  in.serted  into  the  bowel,  knuckle  to  knuckle — and,  gra>j)ing 
the  ischial  tuberosities  on  each  side  with  the  fingers,  the  surgeon  carefully 
and  slowly  separates  the  thumbs  to  the  desired  extent,  consuming  alx)ut 
two  minutes  in  the  process,  (a)  Having  thoroughly  dilated  the  anal  entice, 
the  interit)r  of  the  lower  rectum  is  examined  with  the  index-finger,  and  the 
number,  nature,  and  position  of  the  hemorrhoids  determined.  (3)  Beginning 
witli  those  upon  the  lower,  posterior  aspect  (that  bleeding  may  not  obsture 
the  t>]>cration),  each  pile  is  seized  with  toothed  forceps  and  drawn  downward 
and  away  from  its  attachment,  putting  this  attachment  u|)on  gentle  stretch. 
(4^  While  the  ])ile  is  thus  held,  a  pair  cf  blunt- jxMnted  scissors  (straiijht  nr 
curvotl,  as  more  convenient)  is  made  to  dissect  the  pile  up  from  the  >ub- 
culaiiooiis  tissue  by  limited  snips,  beginning  below  at  the  line  <f  muo)- 
cutancnis  junction  and  proceeding  upward  in  the  long  axis  of  the  Im  \vei. 
until  a  point  is  reache<l  where  the  pile  is  altache<l  by  the  normal  muo  u> 
nicnibrano  and  by  its  blood -vcssl'Is,  which  nr.w  form  its  {)cdicle.  Vy  t"' 
this  staiio  hut  few  vessels  have  been  encountered  and  but  little  blee<iini! 
vH\ur>.  US'*  While  the  pile  is  thus  held  by  an  assistant,  a  friction-knot  cf 
chroiuii  i;ul  is  thrown  around  the  {xnlicle  <  f  the  pile  and  pushed  a>  hiiih 
up  a->  pi»il>le  thi<  friction-knot  is  drawn  tight  and  a  sec(>nd  kn()t  is  addetl. 
^C»^  riio  lu'tnorrhoid  is  then  cut  olT,  with  scissors  or  knife,  just  far  enough 
below  ilu-  ligature  to  insure  its  retention.  This  procedure  is  repeatetl  u{)«  n 
as  iiKi!\\  piU's  as  are  present.     (See  Fig.  445,  .A  and  B.) 

Comment,  ii^  Piles  are  classed  as  "  External, "  l)elow  the  pressure  of 
the  cxton.al  <!»hi:\cter;  "Internal,"  alx^ve  the  pressure  of  the  exte:nal 
.NphiMvUr.  •  IricriTo  external."  inirtly  alnive  and  ]>artly  Inflow  the  gra>p 
of  \\w  v>\iv-r\il  -pluruter.  (2)  The  vessels  which  supply  hemorrln^ids  c«  me 
tropa  a!v'\o  ai.i  ri:n  just  untier  the  muctms  membrane,  entering  the  up|Hr 
pvMti>^"  v»f  :"  o  vile  which  facts  have  a  direct  l)earing  upi.n  the  manner  «f 
paH!.;;I\  sop.ir.itirv.:  'Hemorrhoids  ]>reparatori-  to  ligation  «  r  excision.  (3> 
\\!u'.c  v;.>;'\  :v.uod  piles  fv^rm  more  or  less  of  a  circle  an^und  the  anus. 
th»\  .i!c  s^  ■.^:v.'.^^:  !^v  i".v-i>ii>ns  made  thnnigh  the  mucous  membrane,  and 
ihc!'.    v.uh    p:lo    i<  lii;a;cvi    s<'parately.  as  ab^ne   describeil.     (4)  It  is   {wr- 
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ticularly  important  to  include  no  part  of  the  skin  within  the  grasp  of  the 
ligature,  as  muth  and  prolonged  pain,  from  the  inclusion  of  nerve  hlamcnts, 
may  follow.  Such  inclusion  is  impossible  if  the  ligature  l>c  not  applieil 
until  the  pile  is  freed  up  to  its  nalurul  pedicle  (5)  It  is  well  to  suture  up 
with  fine  catgut  the  furrows  in  the  submucous  tissue  left  by  the  snips  of 
the  scissors  in  dissecting  the  hemorrhoid  from  its  bed.     (See  Fig,  445,  C.) 


Fig.  ^4,s.— OPKKATlofc  Foii  HKuoRRMoms  BY  LIGATION  AND  ExciitiON : — A,  Ilemorrhoili  ex- 
tiltfi\  (rrjiii  iiHbvd  and  l)),fniurif  lhrovvii;irniiiit|  its  }HHliclct;  K,  Tnict  kft  tu  fn^iiulatc  atlvT  llie  urdiitary 
o|x-f:(0»ii  Ml  rcmnval  b>  (iKalioii  niul  ckcIsimm ;  C.  KoniK-r  tnut.  led  Alter  lieuuun  and  ckcisloot 
MilutcU  tto  ns  tu  n|i|jruximate  vtlgts  »iut  ptumotc  prittiar)  tiiiiuii. 


OPERATION  FOR  THE  CURE  OF  HE.MORRHOIDS  BY  EXQSION. 

Wlfm-HKADS  niMKAriCtN. 

Description. — Consists  in  the  excision  of  the  piledjearing  segment  of 
muc<»us  membrane,  together  with  its  piles — foUowefl  by  the  immediate  suturing 
of  the  <iivided  murous  membrane  above  to  the  skin  below.  This  f(jrm  of 
operation  is  especially  imllcated  in  those  cases  of  hemorrhoids  where  a  circle 
of  large  and  irregular  piles  more  or  less  com])lctely  surrounds  the  anal  orifue. 

Preparation  Position  Landmarks.  As  in  the  opieraiion  by  ligation 
aljove  describe* I. 

Operation. — f  i)  Having  dilated  the  anal  orifice,  .is  described  under  the 
ligature  operation,  the  pile  In-aring  segment  of  mucous  membrane  is  >ei/e<l 
with  forceps  an<l  pul  u[)on  gentle  stretch.  (See  Fig.  446.)  (2)  While  thus 
held,  and  beginning  at  the  lowest  portion  of  the  circle  and  pnueeding,  f>iin 
passu,  up  the  two  sides,  the  mm  ous  membrane  is  divi<led  with  sciss<irs  exactly 
along  the  mucocutaneous  line     [>assinjj;  entirely  around  the  circumference  of 
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the  anal  opening  and  accurately  following  in  and  out  along  even*  irregularity 
of  the  skin.  (3)  Working  by  rapid  dissection  along  the  submucous  plane 
with  the  closed  end  of  blunt  scissors,  the  external  sphincter  is  first  exposed 
and  then  the  beginning  of  the  internal  sphincter — and  the  mucous  mem- 
brane, with  the  attached  hemorrhoids,  separated  from  their  bed  of  sub- 
mucous tissue,  are  drawn  down  below  the  skin  margin — all  restraining  points 
of  connective  tissue  being  divided.  (4)  The  mucous  membrane  just  above 
the  hemorrhoids  is  now  cut  transversely,  a  small  extent  at  a  time — and  the 
limited  part  of  the  mucous  membrane  thus  freed  above  is  immediately 
stitched  with  silk  to  the  free  border  of  skin  below,  which  has  been  divided 
along  the  muco-cutaneous  line  of  the  primary  incision.  Following  this, 
another  area  of  mucous  membrane  is  cut  free  above — and  at  once  sutured 


Fi^.  446. -Whukhkad's  Opkraiion  for  Hhmorrhoids:— A,  Pile-bearitiK  si-j^it-tii  of  nimous 
nieinbiaiio  btiiix:  (lisseclcd  away  with  srissors.  while  held  upon  the  stretch  with  furcci»>  ;  15,  S-.isuris 
ai>|in«\iiiialiii);  tniicous  mfiiibranc  above,  to  skin  below. 

to  the  skin  below— and  thus  on  around  the  circle— until  the  circumference 
of  |)ilc-l)earing  mucous  membrane  is  removed. 

Comment. — All  bleeding  vessels  are  controlled,  by  Whitehead,  by  tor>i(>n 
during  these  ste|)s.  The  chief  hemorrhage  tends  to  come  from  the  ves>el> 
divided  in  the  transverse  division  of  the  mucous  membrane  and  i^diclc  ( f 
the  pile  above  -and  thi>  l)leeding  is  largely  controlled  by  the  immediate 
suturing  of  tlie  free  border  of  the  mucous  membrane  to  the  free  margin  of 
the  skin.  There  is  no  reason  why  fine  catgut  ligatures  should  not  l)e  u>e<l 
where  considered  necessarv. 


OPERATION  FOR  THE  CURE  OF  HEMORRHOIDS  BY  THE  CLAHP  AND 

ACTUAL  CAUTERY. 
Description.    Consists  in  the  cauterizing,  at  red  heat,  of  the  hemor 
rhoidal  growth  -while   held   in   the  grasp  of  special  clamp-forceps.     This 
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orm  of  operation  may  be  a[>pliefi  to  piles  in  general— but  is  more  esp>eciaily 
indicated  in  sim[)le  venous  piles  of  medium  size. 

Preparation— Position -Landmarks.— As  in  the  ligature  method. 
Operation. ~( I)  Having;  dilated  the  anus,  each  pile  in  turn,  or  a  cluster 
of  piles,  is  seized  with  toothed  forceps  and  drawn  downward  and  away  from 
its  attachment.  (2)  Divide  the  muco-cutaneous  border,  if  there  be  one,  with 
blunt-pointed  scissors  or  knife  (that  nerve-filaments  may  not  be  incluried 
in  the  grasp  of  the  clamp).  (3)  Apply  the  clamp,  with  the  pile  still  under 
gentle  traction,  to  the  base  of  the  tumor,  and  in  the  axis  of  the  gut — the 
clamp  restin*^  in  the  cut  gro^ive  at  the  mucocutaneous  border,  if  the  pile 
be  one  having  a  cutaneous  jjarl.  The  blades  are  then  screwed  together 
sufficiently  firmly  to  thoroughly  compress  the  parts.  (4)  With  a  pair  of 
cunai  scissors,  cut  away  the  excess  of  hem«>rrhoid  which  projects  above  the 
clamp.  Then,  with  a  Paquelin  or  other  cautery  at  red  heat,  slowly  and 
thoroughly  cauterize  the  stump  tif  the  pile.  As  the  clamp  is  l<:»osencd.  follow 
d(»un  the  escaping  [lile-stump  with  the  point  of  the  cautery— seeing  thai  all 
hemorrhage  is  controlled.  If  necessary  to  make  the  hemostasis  complete,  the 
-Stump  may  be  again  clamped  and  again  cauterized.  This  process  is  repeated 
until  all  the  piles  or  clusters  have  been  cauterized. 

Comment. — Where  the  piles  are  in  the  form  of  a  more  or  less  complete 
circle  surrounding  the  anus,  they  should  be  divided  into  segments  or  groups 
by  incision  of  the  mucous  membrane  prior  to  clam[>ing  and  cauterizing. 
Avoid  burning  the  skin — or  detaching  the  eschars,  thereby  favoring  hemor- 
rhage, 

OPERAHON  FOR  THH  CURE  OF  HSTULA  IN  ANO  BY  INaSION. 

Description. — Consists  in  the  layiag  open  of  the  fistulous  tract  u[Min  a 
griMivcfl  directur — followed  by  the  curettage  of  the  sinus-walls — and  light 
gauze  packing  of  the  raw  bed  to  promote  healing  from  the  bottom  and  <ib- 
literatit»n  of  the  fistula, — or  excision  of  tract  with  suture  *^f  its  be<l. 

Preparation.— Purgation;  rectal  irrigation;  shaving  of  cinum-anal  re- 
gion; dilatation  vi  the  sjihincter  jusl  before  operation,  in  the  m«ire  ccmpli- 
cated  I  ases. 

Position. — Patient  in  the  lithotomy  p«  sitton,  with  nates  over  the  end 
of  the  table;  M»rgcf)n  sitting  opposite  the  j>erineum. 

Landmarks, — Anus;  rectum;  course  of  fistula  and  position  of  openings 
determined  in  advance,  if  jxtssible. 

Operation.  —(1)  A  grooved  director  is  passed  through  the  sinus,  from  its 
skin  opening — made  to  traverse  its  length  and  emerge  through  its  intemal 
opening  within  the  bowel — and  the  end  of  the  director  is  then  caused  to 
project  through  the  anus  by  fliretting  its  ti[)  with  the  left  index-finger  w  ithiii 
the  rectum,  while  its  handle  is  depressed  with  the  right  hand.  The  external 
and  internal  openings  of  the  fistula  are  then  in  plain  view — with  the  grooved 
director  p.issing  thnjugh  its  entire  length.  (See  Fig.  451,  A.)  (2)  Upon  the 
grooved  director  a  narrow,  pointed  knife  is  passed  (or  a  probe-pointed  l)is 
lour)-  may  Ix;  used)  with  its  cutting  edge  directed  outward — thus  incising 
the  fistula  throughout  its  entire  course — freeing  the  gnnived  director  and 
allowing  the  parts  to  recede  into  their  normal  j)ositions.  (J)  The  lif)s  of 
the  wound  and  of  the  .sinus  are  then  separated  by  the  ojierator's  left  thumb 
and  index — and,  whi'e  thus  exi>osed,  the  entire  extent  of  the  fistula  should 
lie  scrafx'd  with  a  curette,  so  as  to  remove  its  old  wall  -  and  then  lightly 
packed  with  gauze  and  allowed  to  heal  from  the   bottom,     A  Td>andage 


752 


OPERATIONS  UPON  THE  ABDOMINO-PELVIC  REGION. 


It  probably  does  not  furnish  quite  as  much  room  as  the  method  by  partial 
excision;  the  bone-flap  may  necrose;  there  is  no  room  for  a  sacral  anus, 
where  this  is  indicated,  except  by  total  or  partial  removal  of  the  bone-flap. 


EXaSION  OF  THE  LOWER  PART  OF  THE  RECTUH  BY  THE 
PERINEAL  ROUTE. 

Description. — The  excision  of  the  lower  portion  of  the  rectum  by  the 
perineal  route  is  usually  confined  to  cases  in  which  the  cause  of  removal  is 
within  finger's  reach  of  the  anus. 

Preparation. — Purgation;  irrigation  of  the  lower  bowel;  rectal  packing; 
bladder  emptied ;  perineum  shaved. 

Position. — Patient  in  exaggerated  lithotomy  position,  or  in  Sims'  posi- 
tion.    Surgeon  standing,  or  sitting,  in  front  of  perineum. 


Fig.  44;,.— KxcisioN  OH  Lo\vi-:r  Rkctl-m  bv  Pkrineal  Rovtk  :— Line  of  incision. 


Landmarks. — Anus;  tip  of  coccyx;  and,  later,  position  of  bladder,  pn^s- 
tate.  vagina,  and  rectum. 

Incision.- Two  lateral  oval  incisions  are  made — almost,  but  nt-t  quite. 
meeting  in  front  of  the  anus — being  continued  backward  around  the  sides 
of  the  anus  in  the  ilio-rectal  fossa?  to  meet  behind  the  anus — and  pmlonped 
thence  in  the  mid  line  to  the  tip  of  the  coccyx.     (See  Fig.  443.) 

Operation. — (i)  The  incision  passes  directly  into  the  ilio-rectal  ft^ssa*-- 
and  is  followed  by  l)lunt  dissection  (with  finger  and  blunt  dissector)  of  the 
lower  end  of  the  rectum  up  to  the  levatores  ani — the  bleeding  being  contn)lletl 
by  catch-forceps  and  gauze-mops  upon  sponge-holders  pressed  into  the 
wound.  (See  Kig.  444.)  (2)  In  the  male,  guided  by  the  sound  in  the  bladder, 
the  rectum  is  carefully  separated  from  the  bladder,  prostate,  and  urethra, 
to  which  it  is  rather  closely  adherent.  The  index-finger  of  an  assistant 
in  the  rectum,  with  thumb  toward  bladder,  aids  the  surgeon  in  this  separation, 


OPERATION  FOR  HKMORKHOir>S  BV   L[GATION. 


755 


ticularly  impurtant  to  include  no  part  o[  the  skin  within  the  grasp  uf  the 
li-i'ature,  as  much  and  pralonged  pain,  from  the  inclusion  of  nerve  filaments, 
may  follow.  Suth  inclusion  is  imjMissiblc  if  the  ligature  be  not  applied 
until  the  pile  is  frecfl  up  ti>  its  nalural  pedicle  (5)  It  is  well  to  suture  up 
with  fine  catgut  the  furrows  in  the  submucous  tissue  left  by  the  snips  of 
the  scissiirs  in  dissecting  the  hemorrhnid  from  its  bed.     (See  Fig.  445,  C.) 


F'K-    445— OfKKATION     POR    HkM<>RRHOIUS   BV   LIGATION    AND     EXCISION  :— A,    HetnorxllOlil   KX- 

cisvtl  1mm  tislictlaiul  ligniiirc  ihruwiiarotiiui  its  jic<lkle;  H,  TniLt  Icll  to  gninitl.itcf  aflef  the  oriliitary 
nfirniliun  ol  rt^niotul  hv  tiK^iitoti  uiifi  cxcisiott;  C,  Foniiift  ttuct,  \eix  {iHer  li^iimi  and  t-K<:i!iioha 
ktitut«ni  <tn  an  to  approximate  cttgri  anil  promote  priiunr)  tiiMuu. 


OPERATION  FOR  THE  CURE  OF  HEMORRHOIDS  BY  EXaSION. 

UHI  (  KHKAJ)  S  OpKRAI  tON, 

Description. — Consists  in  the  excision  of  the  pile-l^earing  segment  of 
mucous  mt-mbnine.  I<  gethcr  with  its  j)iles — followetl  by  the  immediate  suturing 
of  the  <livided  mucous  membrane  above  to  the  skin  below.  This  form  of 
operation  is  espe<  iaily  indicated  in  those  cases  of  hemorrhoids  where  a  circle 
of  large  and  irreguLir  [>iles  more  or  less  completely  surrounds  the  anal  orifice. 

Preparation  Position  Landmarks,—  As  in  the  operation  by  ligation 
ab<i>ve  dcM  ribed. 

Operation,  (i)  Having  dilaletl  the  anal  orifice,  as  Hesrrihefl  under  the 
ligature  operation,  ihe  pile  bearing  segment  of  mucous  membrane  is  seizcfl 
with  forceps  and  put  upon  gentle  stretch,  (See  Fig,  44^),)  (2)  While  thus 
held,  and  beginning  at  the  lowest  portion  of  the  circle  and  proceeding.  /><//; 
fHi^su,  up  the  two  sides,  the  mucous  membrane  is  divided  with  scissors  e.vactly 
along  the  mucocutaneous  line— passing  entirely  arouml  the  circumference  of 
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internal  sphincter,  the  division  should  be  at  right  angles  to  its  fibers  at  the 
site  of  section  (that  repair  may  be  more  complete,  and  subsequent  functioning). 
And  it  is  preferable  not  to  divide  the  internal  sphincter  in  more  than  one 
place  at  a  time  (for  the  same  reasons),  (ii)  Whatever  hemorrhage  occurs, 
which  is  generally  slight,  is  ordinarily  controlled  by  gauze  packing — but  gut- 
ligaturing  may  be  used  where  necessary.  (I3)  In  appropriate  cases  the  entire 
fistulous  tract  may  be  dissected  out — and  the  raw  edges  thus  left  be  brought 
together  by  superficial  and  deep  chromic  gut  sutures — thus  at  once  obliterating 
the  site  of  sinus  and  inviting  primarj'  union.  This  method  is  preferable  to 
simple  incision  wherever  applicable.     (See  Fig.  451,  B  and  C.) 


VI.  THE  STOMACH. 

SURGICAL  ANATOMY. 

Description. — Lies  in  epigastric  and  left  hypochondriac  regions— being 
about  five-sixths  to  left  and  one-si.xth  to  right  of  median  line; — lying  under 
the  liver  and  diaphragm, — above  the  jejunum,  ileum,  and  transverse  colcm 
(also  upon  the  transverse  mesocolon,  which  intervenes  between  it  and  pan- 
creas, abdominal  vessels  and  solar  plexus), — and  between  gall-bladder  on 
right  and  spleen  on  left. 

Relations. — Anteriorly  and  superiorly :  diaphragm ;  thoracic  wall  (an- 
terior portions  seventh,  eighth,  and  ninth  rib?) ;  left  and  quadrate  lobes  of 
liver;  anterior  abdominal  wall;  lesser  omentum.  Posteriorly  and  infe- 
riorly:  diaphragm;  crura  of  diaphragm;  aorta  and  inferior  vena  cava; 
first  lumbar  vertebra;  coeliac  axis;  lesser  peritoneal  sac;  splenic  flexure  cf 
colon ;  transverse  colon ;  transverse  mesocolon  (superior  layer) ;  spleen  (gastric 
surface);  left  kidney  and  suprarenal  capsule;  pancreas;  splenic  vessels;  duo- 
denum (fourth,  or  ascending  portion) ;  solar  plexus.  Right  end  :  transversa 
colon;  inferior  surface  of  liver.    Left  end  :  spleen;  diaphragm. 

Position  of  Cardiac  End  (Fundus). — Reaches  up  to  the  left  sixth  chon 
dro-sternal  articulation,  or  fifth  rib  in  mammar}-  line,  and  to  cupola  of  dia- 
])hragm; — slightly  above  and  behind  the  heart  apex; — and  3  to  5  cm.  (1} 
to  2  inches)  higher  than  the  cardiac  orifice  of  the  stomach. 

Position  of  Cardiac  Orifice.— Opposite  left  seventh  chondro-stermil 
articulation,  about  2.5  cm.  (i  inch)  from  sternum; — also  on  level  with  ninth 
dorsal  s])ine  (left  side  of  eleventh  dorsal  vertebra).  Lies  from  2  to  3  cm. 
(I  to  i^  inches)  below  the  esophageal  opening,  and  about  7.5  cm.  (3  inches) 
from  the  left  extremity  of  the  stomach, — and  11  cm.  (4J  inches)  from  the 
anterior  abdominal  wall. 

Position  of  Pylorus.— On  level  with  bony  ends  of  seventh  ribs  (which 
are  5  to  7.5  cm.,  or  2  to  3  inches,  below  the  sterno-xiphoid  joint),  lying  to 
right  of  median  line  and  nearer  the  surface  than  the  cardiac  end; — also  on 
level  witli  twelfth  dorsal  spine  (upper  border  of  first  lumbar  vertebra). 

Fixation  Points  and  Ligaments  of  Stomach.— Bound  to  diaphragm  by 
esophagus; — bound  to  vertebral  column  by  duodenum; — ligi^mentum  phreniav 
gastricum  connects  cardia  to  diaphragm; — gastro-hepatic  omentum  (lesser 
omentum)  connects  lesser  curvature  to  liver; — ligamentum  hepato-duodenale 
connects  j)ylorus  and  duodenum  to  liver; — gastro-splenic  omentum  binds 
greater  end  of  stomach  to  s})leen; — great  omentum  binds  the  stomach  only 
when  itself  is  bound. 
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ticularly  important  to  incluile  no  jnirl  of  the  skin  within  the  grasp  of  the 
li':»ature,  as  much  and  prolonged  pain,  from  tht*  inclusion  of  nerve  filamenlii, 
may  follow.  Such  inclusion  is  imjxjssible  if  the  hgalure  be  not  applied 
unii!  the  pile  is  freed  up  to  its  natural  pedicle  (5)  It  is  well  to  suture  up 
with  fine  catgut  the  furrows  in  the  submucous  tissue  left  by  the  snips  of 
ihe  sciss«>rs  in  dissecting  the  hemorrhoid  from  its  bed,     (See  Fig.  445,  C.) 


'■""'K'  ♦45— Ophkatjon  for  Hkuorrhoids  8v  Ligation  and  Excision:— A.  HeiuorrhoiiJ  *»♦ 
ciftMl  frnni  lis  btnl  ami  ligutiirc  tliruuii  umuiid  its.  pedicle;  H.  Tract  \vU  to  ^MiMtliitr'  uflor  tin-  *>f>Jitiar>' 
opcruUoit  «j|'  rrttKt^Al  h>  liK-.itroii  and  ctcisioii;  C.  Fonncr  tract,  left  after  lig;iltuii  and  cxctsiuii. 
MtlUf«rd  *u  «»  to  a]i{)foxiiititlc  rdt;cs  and  iiroiiiutt!  prititary  ititiuti. 


OPERATION  FOR  THE  CLTRE  OF  HEMORRHOIDS  BY  EXaSION. 
wni  niiKAKs  opi:kahon. 

Description. — Consists  in  the  excision  of  the  pile-be.iring  segment  of 
muctvus  membrane,  together  with  its  piles^foUowed  In-  the  immediate  suturing 
of  the  divided  mucous  membrane  al>ove  to  the  skin  below.  This  f<irm  n{ 
o[)cration  i>  espei  iaily  indicated  in  those  cases  of  hemorrhoids  where  a  circle 
<»f  large  i\.ni\  irregular  piles  mure  nr  less  com[>lete]y  surrounds  the  anal  orifice. 

Preparation  Position  Landmarks.  As  in  the  njH'raii<m  by  ligation 
ahoNc  des(  ribed. 

Operation.— 1 1)  Having  dilated  the  anal  orifice,  as  described  under  tlu- 
ligature  operation,  the  |<ile  bearing  segment  of  mucous  membrane  is  si'izcd 
with  forceps  and  put  ufton  gentle  stretch.  (See  Fig.  446.)  (2)  While  thus 
held,  and  beginning  at  the  lowest  |>ortion  of  the  circle  and  proceeding,  fiari 
passu,  up  the  two  sides,  the  mucous  membnine  is  divided  with  scissors  exactly 
along  the  muco  cutaneous  line     passing  entirely  around  the  cinumferent e  of 
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may  contain  a  cavity  and  be  continuous  with  the  omentum  minor  above 
the  transverse  colon — but  its  component  layers  are  more  generally  united. 
The  omentum  can  be  more  conveniently  displaced  upward  and  to  the  left. 
Note. — Other  general  surgical  considerations  will  be  mentioned  under 
special  classes  of  gastric  operations. 


INSTRUMENTS. 

Scalpels;  straight  and  blunt-pointed  bistouries;  scissors,  cuned  and 
straight;  dissecting  and  toothed  forceps;  tenacula;  artery-clamp  force|s; 
various  retractors;  large  gauze  pads;  broad  spatulse;  intestinal  clamps;  stomadi 
clamps;  Mur])hy  button;  sponge-holders;  volsella;  stomach-tube;  rubber 
tubing  (for  gastrostomies);  needles,  cuned  and  straight;  needle-holders; 
sutures,  silk  and  gut;  ligatures,  silk  and  gut;  ligature-carrier,  wound-hoob. 


INTRODUCTION  OF  STOIOACH-TUBE. 

Description. — ^The  passage  of  a  hollow  tube  down  the  esophagus  and 
into  the  stomach — for  the  purpose  of  removing  fluid  from,  or  injecting  fluki 
into,  the  stomach. 

Position. — Patient  sits  upright  in  chair  or  in  bed — head  thrown  backwanl 
(preferably  steadied  by  an  assistant) — mouth  gagged  (i)referably,  but  not 
necessarily) — napkin  ])laced  over  tongue  to  enable  it  to  be  more  easily  grasjied; 
--Surgeon  stands  in  fn)nt. 

Operation. — The  surgeon  depresses  the  base  of  the  tongue  with  the  left 
index-finger,  and,  at  the  same  time,  draws  it  forward — this  finger  thu.«;  ak» 
guarding  the  larynx.  The  tul:>e,  previously  warmed  and  lubricated,  and 
helri  in  the  fingers  of  the  right  hand,  is  guided  along  until  it  impinges  ujx>n 
the  ]M)steri()r  wall  of  the  ])harynx,  when  it  is  <lirectecl  downward.  The  esopha- 
gus once  entered,  the  tube  is  gently  y)ressed  further  downward.  ai(k'<l  l'} 
the  act  of  swallowing,  until  it  has  entered  the  stomach. 

Comment.—  In  the  average  adult,  the  distance  from  the  up|)t'r  inds»r 
teeth  to  the  ^ujjcrior  end  of  the  esophagus  is  given  as  14  cm.  (5^  iiuho-; 
from  llic  same  j)oint  to  the  arch  of  the  aorta,  as  23  cm.  (q  inche^);— and  fr.'n- 
the  same  ])oint  to  the  dia|)]iragmatic  opening,  as  37  cm.  (14  J  inches).     I\nKi.f> 
and  diverticula  of  the  esophagus  are  to  be  avoided. 


GASTROTOMY 

HV  MF.niAN  INXISIOX. 

Description. — Consists  in  the  temporary  o])ening  of  the  stomach  by 
incision,  followed  l)y  its  closure  at  the  .^ame  oj)eration.  (»enerally  resorted 
to  for  removal  of  foreign  bodies,  for  exploration,  or  for  treatment  of  surjrical 
conditions  of  the  stomach,  jnlorus,  or  esophagus  (such  as  gastric  uKcr. 
dilatation  of  the  esophageal  or  jnioric  orifice,  dilatation  of  the  esophagus. 
etc.).  The  opening  may  be  made  in  the  median  h'ne,  or  Inflow  and  parallel 
with  the  left  costal  arch.  As  far  as  possible,  transverse  divi.^ion  of  muscles 
and  injury  to  nerves  should  be  avoided. 

Preparation.-  Stomach  washed  out. 

Position. — Patient  supine;  Surgeon  to  patient's  right,  cutting  from  alx>ve 
downward;  Assistant  oi)posite. 


GASTROTOMV. 

Landmarks. — Linea  albLi;  xiphoid  cartilage;  umbilicus. 

Incision. — In  the  median  line — its  center  being  about  opposite  the  space 
l>etwcen  the  eighth  and  ninth  costa!  cartilages — and  extending  tn  or  toward 
the  lip  of  the  xiphoid  cartilage  above,  and  to  or  toward  the  umbilicus  beiow, 
as  far  as  the  circumstances  <if  the  case  require — generally  being  from  5  to  10 
cm.  (2  !o  4  inches)  long.     (Fig.  452,  A.) 

Operation. — (i)  The  steps  of  the  operation,  up  to  entering  the  peri- 
loneai  cavity,  are  exactly  similar  to  those  for  mefiiaii  abdominal  section  (see 
page  631).  (2)  The  edges  of  the  abdominal  wound  are  now  well  retracted 
and  the  stomach  sought — the  ste[>s  for  its  recognition  being  given  under  Gen- 
eral Surgical  Considerations.  While  searching  for  the  stomach.  \Nhich  is 
often  not  easily  located,  temporar}-  silk  sutures,  or  traction-ligatures,  may  l)e 
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Kig.  45).— iNClsirtNs  i'f»R  KxfrtsiNii  SroMAi'H,  I.ivHH,  Gall-blaixurr,  A?<n  Spj.isks  —A,  Mcdittii. 
r  Muiiuuh,  li\cr.  ur spleen  .  B.  Oblique  siibmstal.  lur  ^lomacli ;  C,  \"cnicjil  over  outer  third  at  U\x 
m-tui,  (or  ritoniaih:  O.  Wrtic:*!  subcostal  in  W-fl  liiicu  semiluiiaH:«,  for  spleen  ,  K,  Obli*nnr  M(bcrtsi;il, 
f«it  spUvn;  r,  Oblhiutf  .subt<»si:il.  uir  livn  juid  Knll-bliKldtT  ;  G.  Vertical  subioiial  tit  riifbl  lliii-a  s*mi- 
lunart»,  fnr  llVf  r  ntid  ^INMnddcr.     i  Modilied  from  Gmy.  I 


platt'tl  through  the  entire  thickness  of  each  alxlominal  lip— partly  to  sene 
as  retractors,  and  partly  to  ]»revent  the  separation  of  the  ]>eritoneum  from 
the  alxlominal  wall.  (J)  Having  located  the  stomach,  that  portion  (if  its 
anicrior  wall  into  which  the  incision  is  to  l>e  made  must  lie  isolated  and 
drawn  out  of  the  wound  by  means  of  the  fingers  or  special  traction- fori  eps, 
the  general  f)eritoncal  cavity  l>eir.g  packed  off  with  gauze.  The  site  of  the 
opening  into  the  stomach  will  depent!  largely  ujion  the  site  of  the  foreign 
ImkIv,  or  upon  the  sjiecial  objcrt  of  the  operation.  (4)  An  assistant  gras[is 
the  anterior  stomach  wall  toward  cither  side  of  the  retracted  alHlominal 
wounds  between  his  thumbs  and  lingers,  steadying  and  spreading  out  that 
surface — or  temporary   silk   lracli«)n  sutures   may   Ite   fiassed,   with   curved 
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neeille.  into  the  stomach-wall,  without  entering  its  canity — thus  exposing 
an  area  oi  about  5  to  7.5  cm.  (2  to  3  inches)  of  the  anterior  stomach-wall. 
\S)    rhis  area  having  been  put  upon  the  stretch,  an  opening  of  about  3.7  to 
5  iin.  ui  to  2  inches)  is  made  in  the  vertical  axis  of  the  stomachy  parallel 
wiih  the  bliKHl-vessels — or  it  may  be  made  parallel  with  the  long  axis,  avoiding 
larjse  \e>sels.      This  opening  may  be  made  by  a  quick,  controlled  stab  of  a 
turn»w.  <hurp  bistour\',  penetrating  all  the  coats,  and  then  enlarging  with 
i)luni-|.K>inteii  bistour)- — or  it  can  be  more  deliberately  made  by  a  pair  of 
<^.  iNi^ins  picking  up  a  fold  of  stomach-wall  and  cutting  through  at  right  angles 
10  the  fold.     (6)  Two  temponirj-  traction-sutures  are  at  once  placed  in  the 
opposite  lips  of  the  stomach  wound,  to  hold  them  in  control,  and  to  enable 
lire  imerior  of  the  stomach  to  be  exposed  by  retraction  of  its  walls.    The 
vumiach  opening  may  be  enlarged  if  necessar>-.     Clamp  and  twist  all  bleeding 
\essels,  carefully  isolating  and  ligating  with  gut  any    requiring  ligature.    If 
indicateil.  the  stomach  may  be  washed  out,  thoroughly  protecting  the  abdom- 
inal cavity  (nym  soiling.     (7)  The  object  of  the  operation  is  now  accom- 
plishetl.     The  stomach-wall  is  then  sutured  in  the  manner  described  under 
i.iasirorrhaphy,  page  765, — with  a  tier  of  sutures  through  the  mucous  cixit, 
and  MX  overlying  tier  of  Lemberts  through  the  outer  coats — using,  preferably, 
tine  chromic  gut.     The  stomach  is  then  dropped  back  into  place  and  the 
abdomen  closetl  in  the  usual  fashion. 

ComilMflt.  Where  the  cardiac  end  of  the  stomach  is  the  sp>ecial  site 
>>ought.  it  is  more  conveniently  reached  by  an  oblique  subcostal  incision  (q.  v.). 
rhv  alK)\e  incision  is  the  best  for  the  pyloric  end,  and  for  all  other  portions 
of  ihv  >iv»niach  except  the  cardiac  end — and  for  general  exploration  and  most 
toreign  Inxiies, 

GASTROTOMY 

BY  OBLIQUE  Sl'BCOSTAL  INCISION. 

l)iM*^iipcioQ.      rhe  stomach  is  opened  by  an  incision  parallel  with  and 
vvs'V    :»v  c»t  .tv>4al  arvh  -which  more  conveniently  ex|H>ses  the  cardiac  end 
I  .  K  v.vtnav-1  itKi  the  caniiac  oritice  of  the  esophagus. 
Vtt»^NUtftCiott^    Position.— .\s  for  Median  Gastrotomy. 
l.;iUfeiiltt^k$.     \*4»hv^id  cartilage;  left  costal  arch. 

lu<t<$«i)iu.     H<.x'"t>   -^ear  the  tip  of  the   xiphoid   cartilage   and   extend^ 

v   vx     V  .V  «Ao.;»:  av.  outwanl.  (tarallel  with  and  about  2.5  to  3.7  cm.  1 1  to 

.     V  tw.    V     v    ^rtcr  vivte  of  the  left  costal  arch,  ending  about  opp*.>site  the 

.V    X  -      »      »    v  -:':\  nb,  -generally  extending  for  a  distance  of  5  to  7  c 

V  v^  .     i-^  ***.»;  \x  ilh  the  thickness  of  the  abdominal  wall  and  other 

v^^A^wa.       fc     V*v*>*f  thrv^ugh  skin  and  fascia,  clamping  all  hlee^iiri: 
,  v-^  -^        N.      xvw.r  <*-.U  :vis*  ihrv^ugh  the  tibers  of  the  external  oblique  at 
vv   •*    '^  '^Srrk— will  j>ass  between  the  filjers  of  the  interr-al 
.  ,   «  »  ;i    ;i  M.V   :*s>*  of  the  tran.^  versa  lis   transversely   to   the:r 

>^        X     »       •,:c^  m.i:T  ,vr  lessi  (xirallel  with  the  seventh  and  eighth  rene-. 
->.>.:•  V     vh %»/•/.  Sf  rev\>gnizetl  and  drawn  aside.     \Jt)  The  :er: 
N-v».    ■>    'h:  i."nf  s^'  the  original  incision — the  stomach  is  rtv-ctr 
-».    .»n»'r  ^^,^^»  the  wound,  the  general  peritoneal  ca\'r. 
V     ,      .        .XV.     .!      t  n.r    >i  J^n^^^io^  wall  is  opened  in  the  same  cer.trr.l 
.  ^.     X'       -   Vo.ui.r  v.Vis;rv^iHny.  and  in  the  special  site  <«le'::e': 
N  .      •     X    A*v»T;*crj  bjinng  been  accomplished,  the  stomach  woJ 

s      v.. ....  ,.<.  ».  Mini  .»«•  ck>t!«\l  in  the  manner  just  described. 


GASTRORRHAPHY. 


765 


Comment. — (1)  The  above  operation  is  very  similar  to  that  of  Gastros- 
tomy by  the  siime  incision.  (2)  Large,  irregular,  impacted  bodies  are  some- 
times removed  by  incisions  made  directly  over  them  and  giving  access  by  the 
nearest  route. 

GASTRORRHAPHY. 

Description. — Suturing  of  the  stomach-wall.  Generally  resorted  to 
for  wounds,  closure  after  of)erations,  ulcers,  etc.  (Sometimes  gastrorrhaphy 
is  unadvisedly  used  synonymously  with  gastroplication.) 

Preparation— Position — Landmarks— Incision. — As  for  gastrotomy 
by  median  incision. 

Operation. — (1)  The  peritoneal  cavity  having  been  opened,  hemorrhage 
controlled,  and  the  wound   retracted,  the  stomach  is  exposed  and  brought 


I''i>;.  453.— C.ASTRORRHAPHV:— A.  Line  of  overhand  continuous  suturinii  through  all  co;its ;  B.  Inter- 
riipu-d  Lemhcrt  sulurcs  thrciUKh  «iutor  couts. 


forward.  (2)  The  area  i)eing  packed  off  with  gauze,  the  site  of  the  operation 
is  conveniently  held  by  an  assistant.  (3)  The  mucous  membrane  is  first 
suture<l  with  continuous  sutures  of  fine  silk  or  gut— by  means  of  a  curved 
needle  held  in  a  holder  in  the  right  hand,  while  ])icking  up  the  mucous  mem- 
brane with  forceps  in  the  left.  (4)  A  st*cond  line  of  interrupted  l^mlx^rt 
sutures  of  fine  chromic  gut  is  now  applied,  passing  through  the  serous  anrl 
muscular  coats  of  both  li])s  of  the  wound,  and  thus  bringing  serous  surfaces 
into  contact.  (5)  The  stomach  is  then  returned  to  its  place — and  the  abdo- 
men sutured  as  usu;il. 

Comment. — (i)  Chromic  gut  may  be  used  throughout.     (2)  The  first 
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tier  of  sutures  may  consist  of  an  overhand  stitching  through  the  entire  thick- 
ness of  all  the  coats,  applied  continuously — followed  by  interrupted  Lembert 
sutures  passing  through  the  serous  and  muscular  coats  and  buning  in  the 
first  tier.  (Fig.  453.)  (3)  Sometimes  three  tiers  are  applied — a  continuous 
stitch  through  the  mucous  coat — an  interrupted  or  continuous  through 
the  muscular — and  an  interrupted  through  the  serous.  (4)  In  cases  <rf 
suturing  for  gastric  ulcer — (a)  the  edges  (in  simple  cases)  are  merely  in- 
vaginated  by  sutures,  first  of  the  mucous  membrane,  then  of  the  serous 
and  muscular  coats; — (b)  Or  the  ulcer  may  be  excised  (in  hard,  thick 
walls,  or  in  large  ulcers)  elliptically,  the  edges  of  the  ellipse  being  united 
by  the  two  tiers  just  described.  (5)  All  lines  of  gastric  suturing  may  be  rein- 
forced by  omental  grafts  sutured  over  the  suture-line. 


GASTROSTOMY  IN  GENERAL. 

Description. — By  gastrostomy  is  meant  the  establishment  of  a  more  or 
less  permanent  fistulous  opening  in  some  part  of  the  anterior  wall  of  the 
stomach,  for  the  purpose  of  alimentation  or  surgical  treatment — the  stomach 
generally  being  attached  by  suture  to  the  anterior  abdominal  wall  just  pre- 
ceding or  following  the  incision  of  its  wall.  The  operation  of  Gastrostoim- 
may  be  done  in  one  or  in  two  stages.  Where  haste  is  a  consideration,  the 
opening  must  be  made  into  the  stomach  as  soon  as  the  latter  is  attached  to 
the  abdominal  wall.  Where  haste  is  unnecessary,  the  stomach  is  first  attached 
to  the  opening  in  the  anterior  abdominal  wall — from  three  to  five  daj-s  gix^en 
for  union  to  take  place,  shutting  off  the  peritoneal  ca\ity — and  then  the 
stomach  is  opened.  In  such  cases  as  those  in  which  the  operation  is  done 
for  inoperable  cancer,  the  gastrostomy  is  meant  to  be  permanent.  Where 
the  operation  is  done  for  temporary  cause,  the  fistula  is  expected  to  sub>«- 
quently  heal  of  its  own  accord  (which  is  generally  the  case),  or  a  special  opera- 
tion is  done  later  for  its  closure. 

Preparation  of  Patient.— The  stomach  is  washed  out;  the  site  of  o|^ra 
tion  is  shaved;  the  bowels  are  emptied. 

Position  during  Operation.— Supine,  at  the  side  of  table,  with  aMominal 
parietes  relaxed  by  slight  elevation  of  the  .shoulders  and  slight  flexion  of  the 
hips;  Suri^eon  to  right  in  operating  in  median  line,  and  to  left  in  the  sub- 
costal operation;  .Assistant  opposite. 

Division  of  Abdominal  Parietes.- Muscles  should  he  divided  in  their 
cleavage  line,  in  so  far  as  this  is  possible — and  the  abdominal  nerves  should 
he  spared,  as  far  as  practicable.  A  disadvantage  of  all  oblique  incisions 
parallel  with  and  just  below  the  left  costal  arch  is  the  difficulty  of  makinji 
an  intramuscular  sci>aration  of  the  fibers.  Considerable  differences  of 
statement  exist  among  the  writings  of  surgeons  as  to  the  placing  of  the  skin 
incision,  and  as  to  the  manner  of  dividing,  dealing  with,  and  suturing  the 
subjacent  structures  in  the  descriptions  of  even  the  same  operation  of 
Oastroslomy. 

Form  of  Artificial  Canal. — As  to  regurgitation  of  stomach  contents, 
the  loni:jer,  more  indirect,  and  more  valvular  the  canal  between  the  stomach 
and  abdominal  openings,  the  greater  the  control  over  the  gastric  content^. 
Immediately  after  o])eration,  rubber  tubes  for  feeding  are  passed  down  the 
artificial  fistula— but  after  the  first  few  days  these  tubes  are  intnxluced  only 
at  times  of  feeding— while  in  some  cases  the  tubes  must  be  constantly  w<m. 
only  being  removed  for  cleansing. 


SSABANAJEW-KRANCK'S  UASTROSTOMV. 
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Comparison  of  Methods, — Ssabanajew-Franck's  method,  performed 
through  the  separated  fibers  of  the  rectus,  is  probably  the  best  fur  a  permanent 
fistula,  especially  in  a  lax  stomach.  Kader's  methixl  is  probably  the  best  for 
small  or  adherent  stomachs.  Manvedel's  method  is  probably  the  best 
for  the  rapidity  of  healing  of  the  fistula.  And  House's  method  is  probably 
the  most  quickly  done. 
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GASTROSTOMY 

BV  SSAHANAJH\V-I-RAXCK  S  MKTHOD. 


Description. — A  cone  of  stomach  is  drawn  through  the  separated  loft 
rectus  muscle — carried  beneath  a  bri<lge-work  of  skin — and  its  aj)ex  mude  to 
o|»en  upon  the  cutaneous  surface  just  above  the  left  cnst*d  arch,  Fhe  stomach 
is  exposed  throuj^h  ;in  olili<jue  skin  incision  a|iproxim:itely  parallel  with  ihe 
left  costal  arch — with  a  vertical  se|)aration  of  the  libers  of  the  outer  pari  uf 
the  left  rectus  muscle — which,  ill  the  enri  of  the  operatiiin,  are  sutured  about 
I  he  base  of  the  cont*. 

Preparation—  Position. — See  (k'tieral  Surgical  {'onsideralinns. 

Landmarks. — Median  line;  linea  semiluniiris:  left  costal  arch. 

Incisions.— Primary  inrision— oblique,  about  6  to  8  cm.  (2 J  to  .^  inches) 
in  length,  is  made  over  the  ouier  third  of  the  left  rectus  muscle,  bef^inninj^ 
near  the  median  line  and  passing  downward  and  i>ut\vurd  somewhul  more 
vertically  than  transversely,  though  approximately  parallel  with  and  ahnut 
2.5  to  4  cm.  (i  to  i^  inches)  from  the  left  costal  arch.  Secundar}  incision 
(made  later  in  the  operation)— about  2  cm.  (j  inch)  in  length,  is  made 
through  the  skin  and  fascia  about  2.5  cm.  (i  inch)  above  the  costal  tarlilagcs 
and  approximaiely  parallel  with  the  original  incision. 

Operation.— (I)  Incise  skin  and  fascia  in  the  above  line — clamping 
bleeding  vessels — and  retracting  the  lips  of  the  wound.  (2)  Expose  the 
rectus  muscle — divide  the  anterior  la\'er  of  the  rectal  sheath — separate  the 
fibers  of  the  outer  ]jart  of  the  rectus  muscle  vertically  by  blunt  dissection  in 
their  cleavage  line — -divide  the  posterior  layer  ui  the  sheath, — and  divitle 
the  iransversalis  fascia,  subjieritoncal  areolar  tissue,  and  peritoneum — i^re 
servings  throughout,  the  integrity  of  the  nnisiles  and  nerves  as  much  as  possi 
blc.  and  retracting  the  struclures  as  dividefl.  (Figs.  454  and  455.)  (3)  l>raw 
a  long  cone  of  the  anterior  wall  of  the  sltvmach  ihrnugh  the  abdominal  wound, 
by  means  of  a  silk  traction-ligature  passing  thrtjugh  the  serous  and  muscular 
coals^lhe  apex  of  the  cone  being  ref»resented  by  a  part  of  the  stomach-wall 
nearer  the  greater  llian  the  le.sser  curvature,  and  nearer  the  cardiac  than  the 
pyloric  end— calculating  that  sufficient  length  of  cone  be  drawn  out  to  i>ass. 
without  tension,  under  a  bridge- work  of  skin  about  5  cm.  (2  inches)  wide. 
(4)  The  serous  coat  of  the  strimach  forming  the  base  of  the  cone,  is  now 
sutured  to  the  peritoneal  and  fascial  edges  of  the  wound  by  four  gut  sutures* 
The  serous  and  muscular  coats  of  the  stomach  are  then  attached  thn»ugh<uii 
to  the  posterioT  layer  of  the  rectal  sheath  by  interrupted  or  continuous  gut 
sutures  ([preferably  chromic),  avoiding  the  danger  of  constriction.  (S)  The 
secondary  incision  is  now  made  through  the  skin  and  fascia  in  the  site  inrli 
caled  (see  Incisions)  — passing  only  into  the  connective  tissue  plane.  (6) 
By  blunt  dissection  from  the  larger  to  the  smaller  wound,  the  two  are  con 
nccted  and  the  inter\ening  hridge-work  of  skin  thus  undermined  along  the 
■  fa.scial  filane.  (7)  A  pair  of  forceps  is  passed  through  the  smaller  opening 
I  into  the  larger — grasps  the  silk  traction  ligature  and  draws  the  cone  of  the 
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seventh  inferior  ribs.  Posterior  (vertebral)  part ;  (a)  ligamentum  arcuatum 
externum  (the  thickened  anterior  layer  of  lumbar  fascia  extending  from  dp 
of  transverse  process  of  second  lumbar  vertebra  to  tip  of  twelfth  rib);  (b) 
ligamentum  arcuatum  internum  (the  thickened  iliac  fascia  arching  over  the 
psoas,  from  the  side  of  body  of  second  lumbar  vertebra  to  tip  of  trans\'erse 
process  of  same  vertebra),  (c)  right  cms  of  diaphragm  (arising  from  anterior 
surface  of  bodies  of  first  to  third,  or  fourth,  lumbar  vertebra;  from  inter- 
vening fibro-cartilages;  from  anterior  common  ligament);  (d)  left  cms  (rf 
diaphragm  (arising  from  anterior  surface  of  bodies  of  first  to  second,  or 
third,  lumbar  vertebra;  from  intervening  fibro-cartilages;  from  anterior 
common  ligament).  The  insertion  of  these  various  origins  is  into  the  ante 
rior,  posterior,  and  lateral  aspects  of  the  central  tendon  of  the  diaphragm. 

Structures  in  Relation  with  Diaphragm. — Superiorly  (thoradc 
cavity);  pleurae  and  lungs;  pericardium  and  heart.  Inferiorly  (abdominal 
cavity);  peritoneum;  liver;  stomach;  spleen;  pancreas;  kidnej-s;  suprarenal 
capsules. 

Upper  Limits  of  the  Diaphragm. — Right  Leaflet,  on  level  with  junction 
of  fifth  costal  cartilage  with  sternum  (about  2.5  cm.,  or  i  inch,  below  the 
nipple).  Left  Leaflet,  on  level  with  junction  of  sixth  costal  cartilage  with 
sternum.  Central  Tendon,  about  on  level  with  end  of  sternum,  or  seventh 
chondro-stemal  articulation. 

Boimdaries  of  Lower  Thoracic  Opening.— See  Thoradc  Wall,  page  576. 

Structures  Passing  through  Floor  of  Thorax  (Diaphnigm).-See 
Thoracic  Wall,  page  576. 

Other  Relations  of  Diaphragm.— (a)  The  fibers  of  diaphragm  are 
absent  or  deficient  in  the  interval  between  the  sides  of  the  muscular  strip 
from  ensiform  cartilage  to  cartilages  of  neighboring  ribs — ^areolar  tissue 
occupies  this  position,  covered  above  by  pleura,  and  below  by  peritoneum. 

(b)  The  central  tendon  of  the  diaphragm  is  blended  with  the  pericardium. 

(c)  After  forced  expiration,  the  right  diaphragmatic  arch  is  on  a  level,  ante 
riorly  with  fourth  costal  curtilage;  laterally,  with  fifth,  sixth,  and  seventh 
ril)s;  pt)sleriorly,  with  eighth  rib;  similar  measurements  on   left  generally 
being  from  one  to  two  ribs'  width  lower.     In  forced  inspiration,  there  i^  ^ 
descent  of  from  2.5  to  5  cm.  (about  i  to  2  inches),     (d)  Circumferentially- 
the  diaphragm  is  higher  in  the  median  line,  and  lower  at  the  sides— but  tbe 
central  tendon  supporting  the  heart  is  lower  than  the  sides,     (e)  For  a  narro'^ 
interval  around  the  lower  and  posterior  circumference,  the  diaphragm  is  '^^ 
covered  by  pleura,  but  is  in  immediate  contact  with  the  chest-wall.     ^  . 
The  costo-phrenic  sinus  is  that  area  over  which  the  parietal  and  vi>»:^*^ 
layers  of  the  pleura  are  in  constant  contact,  whether  in  inspiration  or    ^.^ 
piration  — and  is  represented  by  the  line  of  reflection  of  the  diaphragrr^  ^^^ 
pleura  onto  the  intrathoracic  wall. 


TRANSTHORAaC  EXPOSURE  OF  DIAPHRAGM 

nV  PARTI.XL  KXriSION  OF  TWO  OR  THRF.K  RIBS. 

Description. — The  upj^er  (thoracic)  surface  of  the  diaphragm  is  cxpa 
(at  the  site  of  the  diaphragmatic  lesion)  by  means  of  the  partial  excisior 
two  or  three  ribs  performed  subperiosteally,  through  a  single  incision  betw" 
them.  Or  the  site  may  he  exposed  by  turning  back  a  flap  of  overhing  2 
parts  and  then  excising  the  indicated  parts  of  the  ribs. — or  an  osteo-thoi 
plastic  flap  may  be  temporarily  turned  aside  and  replaced  at  the  end  of 
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of  the  stab-wound,  which  should  be  a  little  less  in  extent  than  the  caliber  of 
the  tube,  the  end  of  the  tube  is  thrust  through  the  opening  and  into  the  cavity 
of  the  stomach — and  the  already  placed  sutures,  which  were  temporarily 
left  untied  at  the  lower  end  of  the  tube,  are  at  once  tied — thereby  preventing 
any  regurgitation  of  the  stomach  contents.  (8)  The  stomach  is  now  allowed 
to  fall  back  into  the  abdominal  cavity  sufficiently  to  leave  only  the  site  of  the 
anterior  stomach-wall  represented  by  the  buried  tube  in  contact  with  the  edges 
of  the  abdominal  wound — and  even  this  area  is  so  adjusted  as  to  cause  the 
site  of  the  buried  tube  to  be  surrounded  by  the  edges  of  the  abdominal  wound 
in  the  form  of  as  narrow  an  ellipse  as  possible.  (9)  The  serous  and  muscular 
coats  of  the  stomach  are  now  united  by  interrupted  gut  sutures  to  the  parietal 


I 

Fixs.  457  and  45'^.— (iASTROsTOMV.  Witzfi.'s  Mktiioo  :— II.  MaiuuT  of  placing  sutures;  A.  Tube 
buried  ill  b\  two  parallel  folds  ut  sionun  h-v\all  uiiiud  l)v  l\iiix  ol  mtci  1  upl<.il  I,Linl)crls  shown  in  I  ; 
B,  I nlcrruputl  sutures  passiiijLf  tl)rouj;li  si-ions  and  nnisinlar  coals  i>i  sloinach,  and  throuKb  parietal 
peril'Mieuin.  posterior  leital  sluatli,  and  low et  phuK- oi  reetus;  C.  Interrupted  sutures  thnjUKli  sl^iu. 
fascia,  anterior  reetal  slieatli.  and  major  pait  ot  reitus.  III.  l-'inal  positiotj  of  lube— seen  eniciyinK 
from  completely  sutured  wound. 


peritoneum  and  l<nver  lip  of  wound  along  this  narrow  ellipse,  (lo)  The 
edges  of  the  abdominal  wound  arc  then  united — first  with  chromic  gut  inter- 
rupted sutures  pa.s.sing  through  the  entire  thickness  of  the  opposite  lips  of  the 
.separated  rectus  muscle,  together  with  the  edges  of  its  sheath,  but  not  in- 
volving the  already  sutured  peritoneum, — followed  Ijy  interrupted  or  con- 
tinuous silk  .suturing  of  the  skin  anrl  fascia — or  subcuticular  suturing.  Or  skin, 
fa.scia,  and  rectus  may  be  sutured  in  one  tier.  The  rubber  tube  will  emerge 
between  the  two  or  three  upj)cr  sutures,  (ii)  The  rubber  tubing  is  held  in 
po.sition  by  a  .^^ilk  suture  j)assing  through  the  outer  part  of  its  wall  and  attached 
to  the  skin.     The  tube  is  left  in  for  three  or  four  day.s — and  then  inserted  only 
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Operation. — (i)   Incise   through  skin,   fascia,   and  overhing  thoracic 
muscles,  down  to  the  plane  of  intercostal  muscles,  clamping  all  bleeding 
vessels.     Free  back  the  upper  and  lower  lips  of  the  wound  upon  this  same 
plane,  until  the  ninth  and  tenth  ribs  are  reached  and  exposed  in  their  entire 
width — the  soft  parts  being  retracted  well  above  and  below  their  limits.   (2) 
Subperiosteally  excise  about  9  cm.  (about  3^  inches)  of  each  rib,  in  the  usual 
manner  (see  the  Subperiosteal  Excision  of  the  Ribs,  page  447) — carcfulty 
guarding  the  parietal  pleura  from  the  slightest  nicking  or  injury-  (Fig.  350). 
(3)  Incise  the  intercostal  tissues  longitudinally  in  the  center  of  the  interspace 
between  the  two  excised  ribs.     If  necessary,  the  intercostal  arteries  of  the 
excised  ribs  may  be  ligated  at  both  ends,  though  this  may  be  omitted  generally, 
as  they  are  usually  not  in  the  way  unless  it  be  indicated  to  carry  an  indsion 
across  their  course.     Presene  the  intercostal  nenes  by  retraction.    The  re 
moval  of  these  two  ribs  generally  gives  ample  room  for  exposure  when  the 
upper  and  lower  limits  of  the  wound  are  well  retracted.     (4)  Five  methods 
of  reaching  the  diaphragm  are  now  open  to  the  operator;  (a)  If  the  site  of 
operation  be  below  the  level  of  the  reflected  pleura,  where  the  diaphragm 
and  chest-wall  are  in  contact,  the  diaphragm  may  be  approached  at  once- 
(b)  If  the  pleura  be  encountered  as  soon  as  the  chest-cavity  is  opened,  its 
parietal  layer  should  be  most  carefully  detached  with  the  fingers  and  by 
means  of  blunt  dissection  and  peeled  back  from  its  connection  with  the  endo- 
thoracic  fascia,  and  surface  of  the  diaphragm — peeling  it  backward  with  the 
tips  of  the  fingers  and  constantly  pushing  it  from  the  freed  area  with  the 
back  of  the  fingers — continue  this  freeing  back  of  the  unopened  pleura  until 
the  site  of  the  diaphragmatic  operation  is  reached — and  then  hold  the  pleura 
in  place  by  gauze  packing, — (c)  If  both  surfaces  of  the  pleura  are  found 
adherent,  thus  shutting  off  the  general  pleural  caxnty,  the  incision  may  be 
carried  directly  down  to  the  diaphragmatic  site  without  danger  of  entering  the 
pleural  cavity  (unless  the  adhesions  be  pulled  apart  in  the  manipulation*). 
— (d)  If  the  two  pleural  surfaces  are  not  adherent,  and  it  \ye  impracticabk 
to  detach  the  pleura  as  de?cril>ed  under  (b),  the  two  pleuHT  may  be  uni^^ 
by  suture  around  an  area  sufficiently  large  to  admit  of  oj)erating  uithin  ^^^ 
thus  reaching  the  diaphragm  at  once,     (e)  If  the  two  pleural  layers  be  io^^ 
not  in  contact  by  adhesion,  and  cannot  l^e  separated  and  displaced  upwarti  *^ 
mentioned  under  (b).  and  if  time  be  to  spare,  adhesion  between  the    ^^"^^ 
surfaces  may  1)C  brought  alxnit  by  gauze  packing,  with  the  accomplish rrT- * 
of  llu*  rest  oi  the  <>j)eratit)n  two  or  three  days  later,  when  the  cavity  will  b  ^  •, 
Ixvn  dosed  otT  by  adhesions.     Where  it  is  possible  to  ch(X)se  the  route^ 
is  belter  to  apj>nnich  the  diaphragm  either  below  the  level  of  the  pleU^^ 
retleition — or   to   <letach   the   unop)ened   pleura   and    reach   the   diaphra    ^ 
IxMUMth  the  pleural  cavity.     (5^  The  surface  of  the  diaphragm  having  h^^ 
exjH^sed.  the  s|Hvial  object  of  the  o])eration  is  now  accomplished — the  abso     ^ 
i!ui>e«l     the  wounded  diaj^hragm  sutured— or  the  hernial  opening  closet#^^ 
upon  the  same  principles  practised  elsewhere.     Owing  to  the  constant  mo^  ^ 
ment  .1"  the  li'aphragm.  it  is  si>mewhat  more  difficult  to  deal  with  its  stru-^ 
ture.      All  ab^ve«    cavity  should    Ik*  evacuated  by  the   most  direct   rour   ^ 
O'-IHvi.ilIv    guar.iing   the   pleural   cavity   from   infection.     If  a   newly  ma- -^ 
\\inin»i  e\i<i.  it  i-  sutureil  at  once.     If  the  wound  l^  old,  or  the  opening 
a  heriii.i.  the  ciiges  an*  s<m.hh1  with  lot^thed  forceps  to  steady  them  and  ih*- ^ 
trohened  with  curve\i  Muni  scissors — the  moving  lung  Ix^ing  held  out  oft'  ^ 
WAX.  it  luvoxirv.  by  gauze  ]\icking-- and  with  a  fully  cur\e<l  neetlle,  hcS^ 
v^  >|H\  i.d  tuHvile  holder,  the  maniins  i^f  the  wound  or  opening  are  bn>ug^^ 
I.  pother  with  chromic  gut  sutures.     ^^6)  The  pleural  sac,  previously  he    ~ 
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out  of  the  way  by  packing,  is  now  allowed  tn  fall  into  phice.  Temporary 
drainage  is  established,  if  indicated,  through  an  unsutured  part  of  the  ex- 
ternal wound — the  remaining  |>ortirjn  (if  the  outer  wound  being  closed. 

Comment. — (a)  If  the  pleura  be  nicked,  li)j;ate  or  suture  it  at  once,  (b) 
If  necessary  to  ^ain  more  room,  free  back  the  soft  parts  and  excise  the  same 
amount  of  the  rib  above  or  below — especially  is  this  the  case  when  it  is  needed 
to  reach  the  diuphragm  nearer  its  dume,  (c)  A  U-sha|ied  flap,  \^■ith  base 
fonvard  or  backward,  may  be  used  to  expose  the  ribs,  (d)  On  the  left  side 
all  calculations  are  made  somewhat  lower. 


VIIL   THE  PLEURA. 
SURGICAL  ANATOMY. 

Relations. — (i)  Pleura  costalis  (Parietal  Layer  of  Pleura);  beginning 
at  sternum,  pleura  lines  thoracic  cavity,  coverin}^  inner  aspect  of  costal  car- 
tilages, ribs,  intercostal  muscles — passing,  posteriorly,  o\er  heads  of  ribs, 
thoracic  ganglia  and  liranches,  lateral  surfaces  of  bmlies  of  dorsal  vertebra; — • 
thence  to  side  of  ijericardium,  which  it  partially  covers— thence  to  root  of 
lung,  where  it  becomes  pleura  pulmonis.  (2)  Pleura  pulmonis  (Msceral 
Layer  of  Pleura);  beginning  at  root  of  lung,  pleura  passes  around  posterior 
iborder,  over  convex  outer  asfiect,  from  base  to  summit — over  sides  of  fissures 
between  lobes — around  its  anterior  border — on  to  anterior  aspect  of  ro<tt — 
thence  up<in  f)ericardium  to  inner  asfject  of  sternum.  (3)  Pleura  cervicalis; 
pex  of  pleura  closely  covers  apex  of  lung,  projecting,  with  it,  from  i.,^  to 
,5  cm.  (about  ^  to  if  inches)  above  the  hrsl  rib — but  not  above  level  of 
Ueck  of  first  rib.  Subclavian  artery  arches  over  it,  griHiving  its  internul  and 
anterior  aspect  just  below  its  ajx'x.  Scalenus  anlicus  anci  medius  muscles 
are  in  contact  with  it  externally.  (4)  Pleura  diaphragmatis ;  covers  su[»erior 
surface  of  diaphragm,  except  narrow  interval  along  its  circumference,  which 
ps  in  contact  with  costal  parietes.  (5)  Pleura  mediastinalis ;  forms  lateral 
boundaries  of  mediastina. 

Relations  of  Margins  of  Pleurae  to  Chest-wall. — (i)  Anterior  mar- 
gin; extending  from  apex  of  lung,  passes  from  sternoclavicular  articulation 
downward  and  inward,  meeting  opposite  pleura  at  upper  b<jrder  of  sternum 
— thence  both  pleura?  descend  in  contact  to  ujiper  margin  of  tiflh  costal 
Cartilages,  whence  they  diverge.  Rigtit  Pleura  continues  nearly  vertically 
downward  to  lower  end  of  gladiolus,  thence  turns  outward.  Left  Pleura 
diverges  from  median  Une  at  upper  margin  of  lifth  costal  cartilage,  so  as  to 
be  1.5  cm.  (about  ||  inch)  to  tmter  side  of  left  border  of  sternum  at  level  of 
Eternal  end  of  fifth  costal  cartilage — 2  cm.  (about  ff  inch)  at  level  of  sternal 

tend  i»f  sixth— 3.5  cm.  (about  i|  inches)  at  level  of  sternal  end  of  seventh 
(Luschka).  In  many  cases  this  deviation  of  left  i)leura  is  not  so  marked, 
the  margin  lying  much  nearer  the  median  line.  (2)  Lower  margin;  rcllected 
pn  to  diaphragm  along  line  extending  fn»m  lower  end  of  sternum  outward 
behind  seventh  costal  cartilage  nearly  to  sternal  end  of  rib.  (Melsome  says 
this  margin  follows  lower  border  of  sixth  costal  cartilage  on  left  side.)  The 
lower  border  of  the  pleura  corresponds  in  height  with  the  following  structures 
at  the  following  points; — In  the  Nipple  line,  with  eighth  rib. — In  Nlid  axillary 
line,  with  tenth  rib  on  left,  and  ninth  rib  on  right, — In  Posterior  Scapular 
line  (vertical  line  from  tip  of  inferinr  angle  of  scapula),  with  twelfth  rib. — 
At  Spine,  with  vertebral  end  of  twelfth  rib;  sometimes  with  transverse  process 
of  first  lumbar  vertebra.  The  lower  margin  of  (he  lung  will  correspond  with 
a  point  two  ribs  higher  in  each  case. 
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Attachments  of  Pleurae. — (i)  Ligamentum  latum  pulmonis,  passes 
from  lower  portion  of  posterior  part  of  root  of  lung  to  diaphragm— formed 
by  two  layers  of  pleurae  continuous  above  with  the  layers  in  front  and  behind 
root  of  lung,  (a)  Expansion  of  fascia  covering  and  strengthening  apex,  and 
extending  across  from  posterior  border  of  first  rib  to  anterior  border  of  trans- 
verse process  of  seventh  cervical  vertebra — and  further  strengthened  by 
few  fibers  of  scalenus  anticus.  (3)  Interpleural  Ligament,  passing  between 
two  pleurae  behind  esophagus  and  in  front  of  aorta. 

Supplemental  or  Complemental  Pletiral  Spaces. — These  spaces  are 
situations  where  two  portions  of  parietal  pleurae  are  in  contact,  even  during 
forcible  inspiration — (i)  Between  Chest-wall  and  Diaphragm  (Costo-phrcnic 
sinus),  where  costal  pleura  is  reflected  on  to  diaphragm,  best  marked  poste- 
riorly, where  costal  and  diaphragmatic  parts  of  pleurae  are  in  contact  from 
about  tenth  to  twelfth  ribs, — (3)  Between  Chest- wall  and  Pericardium  on 
left,  opposite  lower  portion  of  gladiolus. 

Arteries. — From  intercostal,  internal  mammary,  musculophrenic,  thj-mic, 
pericardiac,  bronchial. 

Veins. — Correspond  with  arteries. 

Nerves. — From  phrenic  and  sympathetic. 


SURFACE  FORM  AND  LANDMARKS. 

The  interval  between  the  two  pleurae  is  considerable  above  and  below, 
but  opposite  the  gladiolus  (second,  third,  and  fourth  costal  cartilages)  they 
are  more  nearly  approximated,  or  are  in  contact. 

The  anterior  margins  of  the  two  pleura?  are  more  nearly  parallel  and  in 
a  vertical  line  than  the  corresponding  margins  of  the  lungs,  that  is,  the  left 
anterior  pleural  margin  extends  further  over  the  pericardium  than  does  the 
lung. 

The  ri^ht  f)leura  is  shorter  and  wider  than  the  left  (owing  to  the  liven, 
though  it  reaches  slightly  higher  in  the  neck. 

There  is  a  tendency  for  the  left  pleura  to  extend  lower  down  than  the 
right — most  markedly  upon  the  lateral  aspect  of  the  chest-wall — somewhat 
so  upon  the  anterior  aspect — and  even  slightly  so  behind. 

In  some  cases  the  pleura  has  extended  into  the  abdomen,  beneath  the 
ligamentum  arcuatum  externum,  and  uncovered  by  diaphragm  at  this  site. 

The  outer  surface  of  the  pleura  is  firmly  adherent  to  the  surface  of  the 
lung,  to  the  pulmonary  vessels  emerging  from  the  pericardium,  to  the  up}*^ 
surface  of  the  diaphragm,  and  to  the  triangularis  sterni — elsewhere  it  i>  '^^"^^ 
firmly  adherent. 

If  the  twelfth  rib  be  well  developed  and  full  length,  the  pleura  is  generally 
in  contact  with  only  its  inner  half.  If  the  twelfth  rib  be  veni'  short,  the  plfi"^ 
may  be  in  contact  with  all  of  its  anterior  surface — and  the  pleura  may  extend 
to  the  transverse  process  of  the  first  lumbar  vertebra. 

The  outer  margin  oi  the  erector  spina?  muscle  cuts  the  twelfth  rib  aho^^ 
its  middle.  Where  the  twelfth  rib  is  present  and  extends  beyond  the  outer 
border  of  the  erector  spina,',  the  lower  border  of  that  f)ortion  of  the  rib  e^ 
ternal  to  the  border  of  the  muscle  can  be  cut  upon  with  reasonable  certaint} 
of  not  opening  the  pleura.  Where  the  twelfth  rib  is  absent  or  short,  the 
above  is  not  available. 

Xever  take  for  granted  that  the  last  rib  is  the  twelfth  rib— alwa\-s  co^^^ 
from  the  first  rib.     If  the  twelfth  were  absent  and  one  were  to  cut  dov^ii 


KADER'S  GASTROSTOMY.  775 

vessels — retract  margins  of  the  wound,  exposing  the  sheath  of  the  rectus. 
(2)  Divide  the  outer  sheath  of  the  rectus  vertically.  Separate  the  fibers 
of  the  rectus  by  blunt  dissection  in  their  cleavage  line.  (3)  Divide  vertically 
the  posterior  sheath  of  the  rectus,  transversahs  fascia,  subserous  areolar 
tissue,  and  peritoneum.  (4)  Isolate  and  draw  into  the  wound  a  fold  of 
the  anterior  stomach-wall — packing  off  the  peritoneal  cavity  with  gauze. 
(Fig.  461.)  (5)  Having  selected  an  appropriate  site,  and  while  the  stomach  is 
properly  held  by  an  assistant  so  as  to  avoid  injury  to  the  opposite  (posterior) 
wall,  an  opening  somewhat  smaller  than  the  caliber  of  the  tube  is  made  by 
a  quick,  controlled  stab  with  a  narrow,  sharp-pointed  bistoury.  Having  seen 
that  no  serious  hemorrhage  follows  the  stab  wound,  a  rubber  tube  is  imme- 
diately inserted  into  the  stomach  cavity  through  this  o])ening  and  sutured 
to  the  edge  of  the  stomach  wound  with  two  gut  sutures  passing  into  but  not 
through  the  w^all  of  the  tube.     (6)  While  the  tube  is  held  perpendicular  to 


l-^ig.  402. — Gasirostomy,  Kaukk  s  Mkihou:  — il.  Anchoring  ol  sioiiiacii  uiid  closure  ut  wuund  ; 

A,  Suture  unitiiij;  serous  and  nuiscuhir  coats  of  stomach  to  parietal  peritoneum  and  margins  of  wound  ; 

B,  Sutures  passing  through  skin,  fascia,  anterior  rectal  sheulh,  and  rectus;  C,  Tier  of  sutures  burying 
ill  lube. 

the  stomach-wall  at  its  point  of  entrance,  two  chromic  gut  Lembert  suture^ 
about  1.2  cm.  (^  inch)  apart,  are  so  passed  through  the  serous  and  miisculj 
coats  of  the  stomach,  on  either  side  of  the  tube,  as  to  raise  a  fr*lrl  ur  plei 
of  stomach-wall  about  7.5  cm.  (3  inches)  long  and  1.2  cm.  (J  inch)  hig] 
These  deep  occlusion  sutures  are  then  tied—the  included  tissues  infoldil 
into  the  stomach  in  the  form  of  a  funnel-shaped  projection.  A  second  til 
superficial  occlusion  sutures,  is  similarly  placed,  at  ihe  same  distames  upai 
above  the  first,  which  are,  in  turn,  thus  buried  in  by  the  second,  fornii| 
a  second  fold.  The  sutures  of  the  second  tier  are  temporarily  left 
to  aid  in  the  subsequent  manipulation  of  the  stomach,  (7)  'Vhv  ^eu 
peritoneal  cavity  is  shut  off  by  stitching  the  sc*rnus  and  muscuUr 
the  stomach,  on  the  one  hand,  to  the  parietal  jjeriton"""*  *-"* 
divided  posterior  sheath  of  the  rectus;  on  the  other 
by  means  of  the  temporarily  left  occlusion  sutures. 


776  OPERATIONS  UPON  THE  ABDOMINO-PELVIC  REGION. 

separated  edges  of  the  rectus  are  sutured  with  interrupted  chromic  gut  sutures 
— and  the  anterior  sheath  of  the  rectus  with  a  similar  separate  Hne  of  sutures — 
both  being  closely  approximated  to  the  tube.  The  skin  is  closed  by  inter- 
rupted silkworm-gut  sutures. 

Comment. — (i)  This  operation  is  more  generally  applicable  than  Witzel's, 
of  which  it  is  a  modification,  because  of  requiring  less  amount  of  movable 
stomach-wall — and  because  it  may  be  used  through  any  kind  of  incision 
exposing  the  stomach.  (2)  The  folds  or  j)leats  are  made  transverse  when 
the  opening  is  to  be  temporary — and  perpendicular  when  the  opening  is  to 
be  permanent.  (3)  Where  the  stomach  is  so  small,  or  so  bound  down,  as 
to  make  it  impossible  to  bring  it  well  into  the  wound,  the  pleating  may  be 
made  and  the  tube  buried  with  the  stomach  /w  situ.  (4)  The  efficiency  of 
the  method  de])ends  chiefly  upon  the  valvular  invagination  of  the  stomach- 
wall.  The  sides  of  the  infolded  funnel  soon  l)ecome  adherent,  leaving  only 
the  tubular  tract  j)atulous.  (5)  .As  in  most  Gastrostomies,  surgeons  var}^  as 
to  the  exact  placing  of  the  external  incision  and  the  manner  of  dividing, 
dealing  with,  and  suturing  the  .subjacent  layers.  (6)  A  somewhat  similar 
method  (Abbe  and  Stamm)  consists  in  thrusting  a  tube,  through  a  previously 
made  opening,  per])endicularly  into  the  anterior  stomach-wali — then  sur- 
rounding it  by  a  circular  jmrse  string  suture  al)out  1.2  cm.  (i  inch)  from  the 
catheter,  which  is  then  tied,  gut  being  used — then  a  second  purse-string 
.suture  about  2.5  cm.  (i  inch)  from  the  first,  which  is  tied  similarly — and 
a  third — the  stomach  being  attached  to  the  al)dominal  wall  as  above. 

Note. — Other  forms  of  Gastrostomy  miglit  be  mentioned — some  repre- 
.senting  older,  some  more  modern  met liods— such  as  Howse's;  Greig  Smith's 
modification  of  Howse's;  K.  J.  Scnn's;  Anrlrew's;  Von  Hacker's;  and  others' 
— but  thove  above  described  in  detail  sufficiently  cover  the  best  modem 
methods. 


GASTRO-ENTEROSTOMY  IN  GENERAL. 

By  Gastroenterostomy  is  meant  the  establishment  of  an  anastomotic 
opening  l)ctween  the  stomach  and  some  part  of  the  small  intestine — the 
name  of  the  o])cration  being  further  designated  by  the  part  of  the  intestine 
anastomosed — for  exami)le,  gastro-fluodenoslomy,  gastro-jejunostomy,  gastro- 
ileostomy.  The  object  of  tlie  ojjeration  is  generally  to  obtain  the  complete 
emptying  and  rest  of  the  stomach— or  to  furnish  egress  from  it  in  cases  of 
obstinate  oljstruction  at  (»r  near  the  ]>yloric  end — or  in  cases  of  excision  of 
the  intestine  near  the  |)ylorus. 

The  nearer  to  the  stomach  the  i)ortion  of  intestine  anastomosed,  the 
greater  will  I)e  the  length  of  small  intestine  left  for  absor|)tion.  That  portion 
of  tlic  stomach  IxHween  the  i)yloric  end  and  the  site  of  the  intestine  anas- 
tomosed with  the  stomach  becomes  j)artially  thrown  out  of  circuit  ("short- 
circuited")  in  ])roj)ortion  as  it  continues  or  not  to  transmit  intestinal  contents, 
and  henceforth  performs  more  or  less  limited  function — the  bulk  of  the 
.stomach  contents  traveling  by  the  new  route,  while  the  small  amount  which 
escapes  through  the  j)ylorus  still  gt)es  by  the  old  route. 

The  flow  of  the  stomach  contents  is  usually  from  the  cardiac  to  the  pyloric 
and  along  the  greater  curvature,  nearer  which  the  anastomosis  is  generally 
made—  and  usuall)-  from  the  j\vloric  to  cardiac  end  along  the  lesser  curvature. 
It  is  always  desirable  to  so  a[)proximate  a  coil  of  intestine  to  the  stomach 
that  the  flow  in  both  xiscera  may  be  in  a  normal  direction — which  is  generally 
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accomplished  by  giving  the  coil  of  intestine  a  half-turn  just  before  making 
the  anastomosis. 

In  order  to  avoid  regurgitation  into  the  stomach  of  intestinal  contents, 
including  bile,  many  surgeons,  after  completing  the  gastro-enterostomy,  per- 
form a  jejuno-jejunostomy  (between  the  proximal  and  distal  limbs  of  the 
jejunum) — the  Jaboulay-Braun  operation  (see  ])age  781). 


FiR.  463 —Diagram  KFrRKSKNiiM.  r.AsrRo-i.NrKHosroMtEs  ;— A,  Anterior  gastro-enterostomy 
— small  iniesliiie  bciiiK  larrifd  over  otiKiitimi  and  ajiplifd  to  anterior  stomach-wall ;  B,  Posterior 
>iasiro-enterostom>- small  iiitt^tiiic  hvin^  larrivd  ihniupli  an  opening  made  in  transverse  mesocolon 
and  applied  to  i)osleiior  slomacli-wall.     i  Modified  from  r.ray.) 

The  intestine  may  be  anastomosed  to  the  anterior  or  to  the  posterior  wall 
of  the  stomach— ^constituting  Anterior  or  Posterior  Gastro-enterostomy.  The 
latter  operation  is  i)refcrable — the  reasons  for  which  being  given  under  Com- 
ment upon  the  two  operations,  pages  780  and  785.     (Fig.  463.) 


ANTERIOR   GASTRO-ENTEROSTOMY 

BY  SIMl'l.I-:  Sl'TURlNC,  — WOLFLERS  OPERATION. 

Description. — In  this  oi)eration  some  j)art  of  the  small  intestine  is  carried 
uj)  in  front  of  the  great  omentum  and  transverse  colon  and  united  by  some 
method  of  suturing,  without  the  aid  of  one  of  the  mechanical  devices,  to 
the  anterior  wall  of  the  stomach,  nearer  its  greater  curvature.  (Fig.  463,  A.) 
The  nearest  part  of  the  small  intestine  to  the  pyloric  end  of  the  stomach 
which  is  available,  which  will  generally  be  the  jejunum,  is  the  portion  usually 
selected  for  the  anastomosis — constituting  gastro-jejunostomy. 

Preparation. — The  stomach  is  washed  out;  the  site  of  the  operation  is 
shaved;  the  bowels  arc  em])tied  by  purgation. 

Position. — Patient  supine,  at  side  of  table,  with  abdominal  parietes 
relaxed  by  slight  elevation  of  the  shoulders  and  slight  flexion  of  the  hips; 
Surgeon  to  the  right;  Assistant  opposite. 

Landmarks. —  Lineaalba;  .xiphoid  cartilage;  umbilicus. 

Incision. ^In  median  line,  from  just  below  xiphoid  cartilage  to  umbilicus 
— and  beyond,  if  necessary  (Fig.  452,  A). 
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cotomy  through  the  partial  excision  of  a  rib,  though  often  sufficient  in  minor 
cases. 

Sites  Usually  Selected  for  Intercostal  Thoracotomy.— In  the  sixth 
(or  seventh)  intercostal  space  in  the  mid-axillary  line;  in  the  eighth  (or ninth, 
especially  on  the  left)  intercostal  space  in  the  posterior  scapular  line— i.  f . 
in  the  same  sites  as  for  paracentesis,  avoiding  a  position  in  which  the  dia 
phragm  or  scapula  would  interfere  with  free  drainage. 

Position. — As  for  paracentesis  thoracis — except  that  here  the  opening 
must  not  be  valulvar,  but,  on  the  contrary,  it  is  planned  that  the  cutaneous 
and  pleural  openings  are  opposite. 

Landmarks. — As  for  paracentesis  thoracis. 

Incision. — Midway  between  the  two  ribs,  in  the  long  axis  of  the  inter- 
costal space — extending  about  5  cm.  (about  2  inches)  in  a  thin  chest-w».»^« 
and  about  7.5  cm.  (about  3  inches)  in  a  thick  chest- wall — the  center  of  tJ^^ 
incision  being,  as  above  indicated,  generally  in  the  mid-axillary  line  for  t  •^^ 
sixth  intercostal  space,  and  in  the  posterior  scapular  line  for  the  eighth  int^^"^ 
space. 

Operation. — (1)  Incise  through  skin,  fascia,  external  thoracic  muscL--*^ 
(serratus  magnus  in  sixth  space;  chiefly  the  latissimus  dorsi  in  eighth  space==)' 
and  intercostal  muscles  down  to  the  endothoracic  fascia.  Clamp  and  liga  ^^ 
all  bleeding  vessels  encountered — the  incision  lying  between  the  upper  ai  ^^ 
lower  intercostal  arteries  and  not  generally  involving  them.  Retract  the  s**" '  ""^' 
parts  upward  and  downward,  including  the  ribs  bounding  the  space— ai  'd 
the  parietal  pleura  is  exposed.  (3)  The  tense  pleura  is  then  deUbcrate —  ly 
incised  in  the  axis  of  the  intercostal  space  (not  by  stabbing) — preceded,  ii 
necessary,  by  an  exploratory  puncture — the  opening  being  increased,  '^ 
indicated,  upon  a  grooved  director,  or  with  blunt  scissors  or  blunt  bistou-  :^' 
— and  the  fluid  evacuated.  (3)  Drainage  is  then  established  by  some  fo«~Tn 
of  not  easily  collapsible  drain  (to  withstand  the  tendency  of  the  adjac^^^^' 
ribs  to  narrow  the  opening).  The  ends  of  the  external  wound  are  sutur*^- 
leaving  room  for  the  exit  of  the  drain. 

Comment. — WTiere  the  incision  can  be  made  to  the  outer  margin  of    ^"^ 
latissimus  dorsi,  lesser  thickness  of  muscle  presents. 


THORACOTOMY   BY   PARTIAL   EXQSION   OF   ONE   OR   MORE  R^^^ 

Description. — Kxposure  and  incision  of  pleura  through  a  thoracic  of 
ing  made  l)y  the  excision  of  parts  of  one  or  two  (or  more)  ribs.     Gener 
resorted  to  for  the  evacuation  of  intrapleural  fluids  where  a  larger  operr" 
is  re(iuirc<l  tlian  furnished  by  an  intercostal  thoracotomy.     Part  of  one 
alone  is  generally  excised — where  more  room  is  required  |)art  of  the  rib  ab- 
or  below,  or  both,  may  he  excised.     From  2.5  to  5  cm.  (about  i  to  2  inchC^ 
(»f  bone  are  ordinarily  removed — and  more  if  necessar)-.  .w- 

Sites  usually  Selected  for  the  Excision  of  Ribs.— Wherever  a  coll^^  ■\(z\ 
tion  of  fluid  is  indicated  by  physical  signs  (that  is,  determined  by  the  ph>^i*^j!^n.^.ri- 
signs  of  localized  collection) — where  the  collection  is  a  localized  one.  \Vh»  ^^-y^ij^^ 
the  fluid  is  in  tlie  fR'c  pleural  cavity,  the  site  generally  chosen  is  the  si.^  ^  ^ma' 
or  seventh  rib  in  the  mid-axillar}'  line — or  the  eighth  or  ninth  rib  just  exter*""^  |^j^ 
to  the  j)osterior  scapular  line — the  latter  situation  usually  being  preferal' ^  "^rhi. 
(Kocher  gives  the  sixth  rib  in  the  mammar}'  line — the  ninth  rib  on  the  rig^^  _.j^ 
and  the  tenth  on  the  left,  in  the  lateral  line — and  the  twelfth  on  both  sio*-  ^  '^#j,af 
posteriorly  in  tlie  scapular  line.)     But  the  position  should  be  so  chosen  t^  ^ 
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the  drainage  will  not  l>e  interfered  with  by  either  diaphragm  or  scapula  in  ihe 
functioning  of  these  structures. 

Position.— As  for  Intercostal  Thoracotomy  (pafj;e6oi). 

Operation  by  Partial  Excision  of  One  Rib.— (i)  An  incision  of  about 
8  cm.  (about  5  inches)  is  made  directly  over  the  center  of  the  chosen  rib, 
passing  lhroaj»h  skin,  fascia,  overiying  muscles,  and  periosteum.  (See  Fig. 
351.)  (2)  The  rilj  is  then  freed  subperiosteally  for  nearly  5  cm.  (about  2 
inches),  carefully  avonlin^  injury  to  the  intercostal  vessels  and  pleura — 
which  are  in  safely  as  long  as  the  operation  is  subperiosteal.  About  2.5  to 
4  cm.  (about  i  to  ij  inches)  is  now  removcti  with  a  Gigh  saw,  as  in  the  ordinary 
partial  excision  of  a  rib.  (3)  The  intercostal  vessels  are  then  easily  isolated 
in  the  bed  of  the  rib,  and  arc  treated  according  to  circumstances — they  may 
be  tied  at  both  ends  of  the  wound  and  divided,  where  they  are  liikely  to  be 


Ir-  351.— ThohacotoMv  bv  Partial  Excision  of  a  Rib  :- A,  Thoracic  muscles  divided  «Ii»wii 

>  rtb.  direcliy- over  its  center;  B,  Periosteum  raised  attd  turned  back,  in  the  sitbperiuBte.^1  cxposuTL" 

I  the  rib  ;  C,  Transverse  section  of  rib,  indicating  portion  t>i  rib  rcnioveJ  liy  menn»  of  aliisli  or  chain 

r  conducted  between  rib  and  f/eriosteuiil ;  D,  Knife  incising  thrr>ugh  periosteal  bed  and  enduthti- 

Cic  (aviMa  into  pk-ural  cavity. 


injured — ^jr  they  may  be  left  intact,  the  incision  into  the  pleura  Ijeing  made 
between  and  parallel  with  the  upper  and  lower  intercristal  vessels.  (4)  An 
incision  of  about  2.5  to  4  cm,  (about  i  tu  i^  inches)  is  now  carefully  made 
through  the  center  of  the  periosteal  bed  and  in  the  axis  of  the  former  rib, 
passing  through  the  costa!  periosteum,  entlothoratic  fascia,  and  parietal 
pleura  into  the  pleural  cavity^and  drainage  thus  established — ^the  drain 
used  l>eing  so  placerl  and  of  such  a  nature  as  not  to  impinge  upon  the  lungs 
during  respiration. 

Operation  by  Partial  Excision  of  Two  or  More  Ribs.— (O  If  it  be 
found,  after  excising  part  of  one  rili,  that  it  is  desirable  to  excise  part  of  the 
rib  above  or  Ijelow,  or  both,  a<ld  two  vertical  incisions  to  ihe  hi)rizontat  one, 
extending  from  the  ends  of  the  former  horizontal  incision  upward  to  the 
upper  border  of  the  rib  above— ^r  two  vertical  incisions  extending  d<mnward 
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to  the  lower  border  of  the  rib  below — or  both.     A  flap  of  overlying  ^^^ 
parts  may  thus  be  turned   upward  or  downward,  or   in  both  directio^' 
exposing  the  two  or  three  ribs — which  are  then  partially  excised  just  as  * 
single  rib  in  the  above  operation,     (a)  Where  it  is  wished,  from  the  firs^»  ^^ 
excise  parts  of  two  ribs — make  an  incision  of  about  lo  cm.  (about  4  inc:^^^ 
midway  between  the  two  ribs — passing  through  skin,  fasda,  and  over^^f^^?' 
muscles,  down  to  the  level  of  the  outer  surface  of  the  ribs  and  interc<=»^» 
muscles — then  retract  the  upper  lip  of  the  wound  upward  until  the  u^^P*^ 
rib  is  well  exposed — and  the  lower  lip  downward  until  the  lower  rib  is  simi  -Mariy 
exf)osed — incising  muscle  tissue,  or  separating  by  blunt  dissection,  in        A* 
approach  toward  the  upper  border  of  the  rib  below  and  the  lower  bordr=^r  oi 
the  rib  above,  maintaining  an  even  thickness  of  soft  covering  everywhr^ere. 
The  ribs  thus  exposed  are  partially  resected  as  in  the  single  rib  opcra^Mlion. 

(See  Figs.  350  and  351.)     (3)  Where  it  is  wished  to  excise  parts  of  three ^ribs 

from  the  first,  make  an  incision  in  the  long  axis  of  the  middle  one  of  the  tl^Birec 
ribs — join  this  by  a  vertical  incision  at  either  end  of  the  transverse  inci^^s.ion, 
from  the  upper  border  of  the  rib  above  to  the  lower  border  of  the  rib 
below  (making  an  H -shaped  incision) — and  turn  one  flap  upward  and  the 
other  downward  (as  explained  in  (i)  above).  Parts  of  three  ribs  are  WL^  hen 
excised — the  intercostal  arteries  are  ligated  at  both  ends — the  nerves  are 
retracted — and  an  incision  made  vertically  in  the  center  of  the  area.  At 
the  end  of  the  operation,  the  external  wound  is  closed  along  the  line^^  of 
incision,  except  that  drainage  is  provided  for  through  an  unsutured  ^i^xxi 
of  the  wound.  (4)  Where  more  than  part  of  a  single  rib  is  excised,  the 
soft  parts  which  intervene  between  the  beds  of  the  excised  ribs,  and  incK  '^^' 
ing  the  beds,  are  carefully  incised  in  a  vertical  direction,  down  to  ^* 
endothoracic  fascia — and  the  pleura  is  then  incised  in  the  same  directs-  "^^^'^ 
Prior  to  this,  the  intercostal  vessels  corresponding  to  each  rib  are  ligatec^  '" 
either  end  of  the  original  wound,  so  that  when  divided  in  their  center 
bleeding  of  any  consequence  occurs.  The  nerves  are  drawn  out  of  their  b- 
and  retracted  upward  and  downward,  out  of  the  way,  if  possible. 

Comment. — Parts  of  three  ribs  may  be  excised  by  a  single  incision  (ah« 
1 5  cm.,  or  6  inches,  long),  made  over  the  central  rib,  followed  by  good  retracti* 

After  making  a  thoracic  opening  at  the  chosen  site,  lower  openings, 
counter-openings,  for  better  drainage,  can  be  made  by  cutting  do^-n  up 
a  curved  sound  introduced  through  the  original  opening  and  directed  Ic 
lower  part  of  the  cavity 


THORACOPLASTY. 

ESTLAENDERS  OPERATION. 

Description — This  operation,  suggested   by  Warren   Stone,  and  esU\V^   " 
lished  by  Estlaender,  consists,  as  now  practised,  in  the  subperiosteal  excisir     'T" 
of  parts  of  several  contiguous  ribs  over  a  pleural  cavity,  together  with  th  ^^^\ 
removal  of  their  periosteum,  the  intercostal  tissues,  endothoracic  fascia,  anc^  ^"^ 
the  parietal  ])leura — thereby  allowing  the  corresponding  soft  thoracic  wall  to^  '^ 
sink  in  and  obliterate  the  abnormal  cavity  by  the  approximation  and  unior^ 
of  this  thoracic  wall  of  integumentary  and  muscular  tissues  to  the  visceral  -^^ 
pleura,  which  has  been  freshened  by  curettage.     The  number  of  ribs  whiclr^ 
are  partially  excised,  and  the  amount  of  each  rib  removed,  will  depend  upon^"^ 
the  position  and  extent  of  the  involved  area,  as  determined  by  the  ph\-sicalC  -^ 
signs  beft)re  operation;  or  by  probing,  or  by  the  amount  of  fluid  contained, -r  '^ 
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after  opening  the  cavity — and  usually  corresponds  with  that  area.  From 
the  second  to  the  ninth  ribs,  inclusive,  have  been  excised — but  generally 
From  the  second  to  the  seventh,  inclusive,  are  the  ones  taken.  From  the 
costal  carlibgcs  to  the  tubercles,  in  amount,  has  been  resected — but  the 
average  is  from  about  ij  to  15  cm.  (about  5  to  6  inches) — the  amount  beinR 
greatest  where  the  cavity  is  widest,  and  vice  versa.  The  operation  is  appli- 
cable to  lonuj-standing  cases  of  empy.enia  which  have  resisted  drainage,  and 
in  which  the  tung  no  loncrer  expands  and  the  pleura  is  much  thickened. 
Originally  Esttaender  did  not  remove  the  costal  periosteum  and  intercostal 
tissues,  nor  the  parietal 
pleura.  The  pleural  sur- 
faces were  allowed  to  fall 
into  contact  if  possible. 
The  pleura  was  not  Ofwn- 
ed.  Other  than  for  the 
drainage  which  may  have 
been  previously  resorted 
to — but  the  external  wall 
with  its  parietal  pleura, 
minus  ribs,  was  merely 
allowed  to  come  into  con- 
tact with  the  visceral 
pleura.  Now  both  the 
costal  periosteum  is  ex- 
cised (to  prevent  regrowdi 
of  bone)  together  with  the 
intercostal  muscles  and 
fascia,  and  the  parietal 
pleura  and  endolhoracic 
fascia  removed,  and  even 
the  visceral  pleura  scraped 
(to  destroy  pyogenic  mem- 
brane and  to  a[iitroximate 
fresh  surfaces  for  union) — 
and  the  outer  wall  held 
in  contact  with  the  visceral 
pleura  by  dressings,  as  far 
as  possiljle. 

Preparation.  —  The 
thoracic  wall  is  shaved, 
where  necessary. 

Position.— Patient  is 
so  placed  as  to  best  c.vpose 
the  special  site  involved, 
generally  resting  upon  one  side— surgeon  usually  stands  in  front  in  operating 
upon  the  left  side,  and  l>ehind  in  operating  upon  the  right  side — assistant 
stands  <>f)posite  surgeon. 

Landmarks. — Outline  of  the  empyaemic  cavity  to  be  obliterated,  as 
determined  by  ph>'S)cal  signs;  normal  limits  of  lung  and  pleura;  relation  of 
important  adjacent  organs. 

Incision.— Supposing  thai  parts  of  the  second  to  seventh  ribs,  inclusive, 
are  to  l>e  removed,  from  the  right  antero  lateral  aspiect  of  the  chest wall — say 
8  cm.  (about  3  inches)  of  second  rib — 10  cm.  (about  4  inches)  of  third— 13 


Fijf.  35a.— Operations  upon  the  Puei'iial  Cavjtv:— A, 
Incision  lor  Esllaender's  thoracoplasty  (rctnovinR.  in  this  case, 
pans  of  sccotiil  lo  M!venlh  rib«,  iuclusivt.  throURh  thre«  inter- 
costal incisions.)'  ;  B,  Stliedc*»  thorncoplaslv  (removing  nearly 
all  of  the  sccttnd  lo  ninth  ribs,  inclusive) ;  C,  Position  for  para- 
centesis thorucis  in  the  sixth  iulercostal  ^pace.  in  the  mid-axillary 
lii.r 
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at  the  same  time,  the  opposite  walls  are  held  apart  so  as  not  to  be  also  pene- 
trated by  the  knife  stab.     One  blade  of  a  pair  of  shaq^-pointed  scissors  is 
now  introduced,  and  both  incisions  lengthened  in  the  long  axes  of  both  viscera 
to  the  extent  of  about  5  to  6.5  cm.  (2  to  2^  inches) — until  within  about  1.2 
cm.  (i  inch)  of  either  end  of  the  posterior  line  of  suturing.     These  incisions 
into  the  stomach  and  intestine,  made  immediately  opposite  each  other,  should 
be  from  5  to  8  mm.  {\  to  ^  inch)  from  the  suture-line.     SoiHng  of  the  adjacent 
structures  with  the  outflow  of  stomach  and  intestinal  contents  should   be 
prevented  as  much  as  possible  with  gauze  packing.     All  bleeding  should  be 
controlled  by  clamping  and  twisting — and  is  further  controlled  by  suturing — 
and  by  gut  ligature  if  necessary.     (7)  Immediately  following  these  incisions, 
the  margins  of  the  intestinal  incision  are  united  to  the  margins  of  the  stomach 
incision  by  continuous  suturing  with  silk  or  chromic  gut,  passed  with  a  cur\-ed 
needle  held  in  a  holder,  the  sutures  ])assing  through  all  the  coats  of  both 
stomach  and  intestine,  the  edges  of  the  incision  being  so  held  as  to  enable 
them  to  be  whipped  together  by  an  overhand  stitch.     (8)  The  threaded  end 
;)f  the  original  continuous  gut  or  silk  suture  is  now  taken  up  and  the  line 
jf  suturing  continued  from  the  end  wlierc  it  was  temporarily  discontinued, 
;)n  around  now  in  front  of  the  line  of  incisions  into  stomach  and  intestine, 
in  the  same  sUghtly  eUiptical  oulhne  as  upon  the  posterior  aspect,  and  pa.ssing 
ibout  8  to  12  mm.  (^  to  h  inch)  from  the  line  of  inci.sion  into  the  lumina 
yi  the  viscera — until  the  suturing  reaches  the  opposite  end,  when  the  free 
snd  of  the  suture  is  tied  to  the  end  originally  left  long  after  knotting.     Thus 
the  inside  line  of  sutures,  chiefly  for  strength,  is  reinforced  by  this  secondary^ 
line  uniting  the  muscular  and  serous  coats,  and  thus  shutting  off  any  leakage 
A'hich  might  esca])e  through  the  suturing  of  the  margins  alone.     The  stomach 
ind  intestine  must  be  so  manipulated  during  the  various  stages  of  the  suturing 
is  to  i)resent  the  site  to  the  surgeon  most  achantageously.     (9)  A  third  line 
^f  interrupted  gut  l.cniberls  may  Ije  now  a|jj)lied,  Inirying  in  the  other  two, 
f  thought  necessary — but  is  rarely  needed.     (10)  The  vi.'icera  are  now  dropped 
)ack  into  the  peritoneal  cavity  and  the  abdominal  wound  closed  as  usual. 
■5ee,  under  {\>mment,  reference  to  intestinal  anastomosis  as  an  accompaniment 
)f  gastroenterostomy. 

Comment.— (I)  The  chief  objections  to  the  anterior  method  of  gastro- 
enterostomy are — that  the  transverse  colon  is  apt  to  be  compres.sed  by  the 
.mall  intestine  resting  and  dragging  upon  it; — that  the  two  intestinal  arms 
lescending  from  the  stomach  are  apt,  by  gravity  and  traction,  to  become 
Kirailel,  and  a  spur-formation  thereby  occur  at  the  stomach  opening,  by 
converting  the  original  curve  at  their  point  of  meeting  into  an  angularity; — 
md  that  regurgitation  of  intestinal  contents,  including  bile,  into  the  stomach 
s  more  frequent  after  the  anterior  ojjeration.  Therefore  various  suggestions 
Kive  been  made  to  o\ercome  the  above  disadvantages — such  as  valvular 
orms  of  anastomoses,  — nuilti])le  intestinal  anastomoses,  or  a  single  intestinal 
inastomosis.  to  carry  otT  the  contents  of  the  proximal  end  of  the  intestine, 
n<  hiding  bile. — and.  probably  best  of  all,  posterior  gastro-enterostomy.  (2) 
[n  all  forms  of  gastroenterostomy,  l>ut  especially  in  the  anterior  operations, 
t  is  advisable,  after  completing  the  gastro-enterostomy  proper,  to  form  an 
ntestinal  anastomosis,  a  jejuno-jejunostomy,  at  the  site  and  in  the  manner 
lescribed  in  (-onnection  with  the  following  operation  (page  781).  (3)  In  the 
)peration  ju>t  described,  wherever  the  continuous  suture  is  used,  it  is  well 
o  tie  it  at  several  points  (without  intermitting  the  stitch)  rather  than  at 
>ne  (Mily  -to  do  away  with  anv  jjossibility  of  the  suture  acting  as  a  "draw- 
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Fij».    466.  —  ANTKRIOR     rfASTRO-KNl  KROSTOMV,     FOLt.OWKI)    BY     F,NTKRf>-KNTI-.KOSTOM V    BY    GaL- 

t.kt's  Mktmoo  of  [ntkokicing  \Vi;irs  Modiiication  <ik  thh  Mirphy  Button  :— A,  Stomach 
opening;  H,  Intestinal  openinir;  C,  C.  Manner  of  api>lvin>f  the  buttons  from  within  parallel  limbs 
of  jejunum  ;  D,  Omentum  folded  back  over  a  reversed  coil  of  jejunum. 


ANTERIOR   GASTRO-ENTEROSTOMY   BY   THE   MURPHY   BUTTON; 

FOM.OWED  BY  SINGLE  OR  MULTII'LK  INTKSTINAK  ANASTOMOSIS  BY  THK 
JABOl'LAY-BKAl  N  M  IT  HOI). 

Description. — Consists,  first,  in  performing  an  anterior  gastro-enteros- 
tomy,  by  bringing  the  highest  available  part  of  the  jejunum  up  in  front  of 
the  great  omentum  and  transverse  colon  and  uniting  it  to  the  anterior  wall 
of  the  stomach,  nearer  its  greater  curvature,  by  means  of  the  Murphy  button. 
For  the  reasons  exj)laincd  under  Comment  in  the  last  operation,  the  two 
arms  of  the  loop  of  jejunum  are  then  ana^tomosed,  either  by  the  Murphy 
button  or  by  sim])le  suturing — constituting  single  intestinal  anastomosis, — 
or,  in  addition  to  the  anastomosis  thus  formed,  one  or  more  other  anasto- 
moses may  be  made  between  adjacent  coils  of  intestine,  if  the  need  for  these 
be  indicated. 

Preparation— Position — Landmarks — Incision. — As  in  the  operation 
just  described. 

Operation. — (i)  All  the  steps  of  the  gastroenterostomy  are  precisely 
similar  to  those  described  under  anterior  gastroenterostomy  by  simple  suture, 
up  to  the  j)oint  of  making  the  anastomosi.s — which,  in  the  present  case,  is 
accomplished  by  means  of  the  Murphy  button.  The  male  half  of  the  button 
is  inserted  into  a  convenient,  relatively  non-vascular  part  of  the  anterior  wall 
of  the  stomach,  near  the  greater  curvature  and  about  at  its  center.  The 
insertion  of  the  half  button  into  the  stomach  is  accomplished  exactly  as 
described  under  entero-enterostomy  by  the  Murphy  button  (page  703) — the 
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give  access  to  the  upper  ribs  and  to  enable  the  anterior  part  of  the  u|^ 
ribs,  especially  where  the  incision  only  extends  upward  anteriorly  to  the 
fourth,  to  be  freed.     (3)  The  ribs  are  now  to  be  divided  in  front  and  behind, 
about  1.5  cm.  (about  ^  inch)  within  the  line  of  division  of  the  soft  parts  (so 
that  the  cicatrix  will  not  fall  directly  over  the  line  of  the  ends  of  the  dlN-idd 
ribs).     This  division  is  best  accomphshed  in  the  following  way,  de>isedby 
Hartley, — Where  each  rib  is  to  be  divided,  anteriorly  and  posteriorly,  tk 
periosteum  is  divided  over  the  center  of  the  rib,  midway  between  upper  and 
lower  borders,  by  an  incision  about  4  cm.  (about  i^  inches)  long,  wth  the 
center  of  the  incision  at  the  point  where  each  section  of  rib  is  to  be  made. 
To  this  more  or  less  horizontal  incision,  at  the  two  ends  of  the  ribs,  add  a 
vertical  incision  through  the  periosteum,  beginning  at  the  center  of  the  hori- 
zontal incision,  or  at  both  of  its  ends,  and  ending  at  the  lower  border  of 
the  rib.     With  a  curved   periosteal  elevator,  free  the  lower  half  of  anterior 
and  posterior  ends  of  the  ribs  where  the  sections  are  tt)  be  made,  for  the 
extent  of  about  1.5  cm.  (about  ^  inch) — especially  freeing  the  intercostal 
groove  with  the  intercostal  vessels.     Complete  this  process  of  freeing  at  each 
end  of  each  rib  before  proceeding  to  the  next  step.     Now  grasp  the  lowr 
half  of  each  rib,  where  cleared  of  periosteum,  with  rongeur  forceps,  inserting 
the  lower  lip  of  the   rongeur  forceps,  between  bone  and  periosteum,  and 
bite  out  a  half-button  of  bone  (O),  which  will  include  the  subcostal  groo«, 
and  the  removal  of  which  will  well  expose  the  intercostal  vessels.    Complete 
this   half-button  excision   at  the   inner  and   outer  ends  of  each  rib  before 
proceeding   further  in   the   operation.     (4)  The   intercostal  vessels  are  all 
now  ligated  at  both  ends  of  the  exposed  part  of  each   rib,  being  easily 
accomplished    by   passing   a   curved   needle  armed    with    chromic  catgut, 
beneath  them  as  they  lie  fully  exposed — plainly  in  view,  or  very  accessible 
in   their  beds,  or  are   made   accessible  by  a  ver\'  little   dissection.   The 
arteries  and  veins  should  be  picked  up  separately  or  together — but  especial 
care  should  be  exercised  not  to  include  the  intercostal  nerves.     The  xtssek 
thus  tied  are  the  inferior  intercostal  ves.sels.     The  upper  intercostal  vessels 
are    generally   much   smaller  and    may   usually  be   taken   up   with  clamp 
forceps  and   tied    as  divided    in  the  osseo-periosteo-muscular  flap.    If  ^^^ 
sidered   necessary,  the  superior   intercostal  vessels   may  be  exposed  in  ^^ 
same  manner  as  the  lower  ones,  by  biting  out  part  of  the  upper  border  of  ^"^ 
rib  with  rongeur  forceps.     (5)  The  ribs  may  now  be  freely  divided  at  ^1 
ends  by  passing  a  (iigli  saw  between  periosteum  and  bone — the  saw-ci>*^^. 
easily  passing  between  the  rib  and  the  separated  part  of  the  periosteum  \V  ■^^*^ . 
had  been  freed  in  excising  the  half-buttons  of  bone,  and  for  the  balan*^ . 
the  way  from  the  end  of  the  separated  area  up  to  the  upper  border  of    . 
bone,  hugging  the  rib  closely  on  its  inner  aspect  and  emerging  between*     .. 
upper  bonier  of  the  rib  and  the  position  of  the  superior  intercostal  ves^-^""^ 
Both  ends  of  all  the  ribs  are  thus  divided.     (6)  Nothing  now  remains  hv^  . 
divide  with  blunt-pointed  scissors  the  intercostal  tissues  in  the  line  of 
severed  ribs  on  both  sides,  along  the  upper  border  of  the  second  rib  al>-^^^. 
and  along  the  lower  border  of  the  ninth  rib  below — thus  removing  the  er*' 
lot  of  ribs,  intercostal  tissues,  endothoracic  fascia,  and  parietal  pleura  rn  nu^  ' 
in  a  single  sheet.     (7)  The  thickened  visceral  pleura  covering  the  remi»  '^ 
of  contracted    lung  is  thoroughly  scraped  and  as  much  adventitious  \\<^-^^ 
removed  as  possible.     (8)  The  flap  of  skin,  fascia,  and  muscles  is  now  allo\"*^ 
to  fall  into  contact  with  the  freshened  visceral  pleura — its  margin  I*  ^ 
sutured  to  the  margin  of  the  thoracic  opening,  except  a  dependent  oj>en: 
left  for  drainage.     The  region  is  so  dressed  as  to  keep  the  flap  in  cont- 
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The  gastro-intestinal  anastomosis  is  then  completed — after  which  each  button 
is  grasped  and,  while  so  held  as  to  bring  their  cylinders  into  contact  with 
the  antimesenteric  aspect  of  the  jejunum,  at  the  indicated  site,  two  small 
incisions  are  made  at  right  angles  through  the  intestinal  wall,  which  has  been 
stretched  hke  a  drum-head  over  the  ends  of  the  cylinders — the  surgeon  steady- 
ing one  button  with  the  fingers  of  his  left  hand,  and  an  assistant  steadying 
the  other.  The  buttons  are  then  pressed  together  in  the  usual  fashion — no 
reinforcing  suturing  being  ordinarily  used.  (Fig.  467.)  (c)  The  Murphy 
buttons  may  be  used  to  make  the  intestinal  anastomosis  in  the  ordinary 
manner — as  described  in  entero-enterostomy  by  lateral  anastomosis  (page 
708).  (d)  The  intestinul  anastomosis  may  also  be  made  by  simple  suturing. 
(3)  The  stomach  and  intestines  having  been  dropped  back  into  place,  the 
abdomen  is  closed  as  in  median  abdominal  section. 

Comment. — If  it  be  thought  advisable,  in  addition,  to  anastomose  adjacent 
coils  of  intestine,  in  order  to  increase  the  freedom  of  passage  of  intestinal 
contents,  one  or  more  anastomoses  may  be  made  where  indicated — the  opera- 
lion  becoming  an  entero-enterostomy  by  lateral  anastomosis,  and  one  of  the 
methods  described  under  that  head  may  be  used — the  Murphy  button  being 
the  means  usually  employed. 


POSTERIOR  GASTROENTEROSTOMY 

BV  VON  HACKKkS  MIVFUOI). 

Description. — In  this  operation  some  i)art  of  the  small  intestine  as  near 
as  possible  to  the  stomach  (generally  the  upper  part  of  the  jejunum)  is  carried 
through  an  artificial  o})eningmade  for  the  |)ur])()se  in  the  transverse  meso- 
colon, and  anastomosed  with  the  posterior  wall  of  the  stomach.  (Fig.  463, 
B.) 

Preparation— Position— Landmarks.— .As  in  the  anterior  operation. 

Incision.  -In  the  median  line — beginning  about  5  cm.  (2  inches)  below 
the  ensiform  cartilage  and  extending  below  the  umbilicus. 

Operation. — (i)  Expose  the  jjcritoneal  cavity,  as  in  median  abdominal 
section.  (2)  Lift  the  great  omentum  upward  and  to  the  left,  and  the  trans- 
verse colon  upward  and  to  the  right,  disj)lacing  them  over  the  stomach. 
(3)  Isolate  and  draw  out  the  beginning  of  the  jejunum,  as  described  in 
anterior  gastroenterostomy.  (4)  .\n  assistant,  standing  above  the  stomach 
and  to  one  side,  so  grasps  the  st(jmach  that  both  his  thumbs  press  its  anterior 
and  his  fingers  its  {)osterior  surface — then  by  j)ronating  his  forearms,  the 
posterior  surface  is  ])rotruded  downward  and  forward  prominently  toward  the 
surgeon,  the  transverse  mesocolon  intervening.  (5)  Separate  the  fibers  of 
the  trans\'ersc  mesocolon  by  blunt  dissection  in  the  direction  of  its  vessels, 
and  op[)osite  the  site  of  the  future  anastomosis — thus  ojjening  into  the  cavity 
of  the  lesser  omentum.  (Fig.  468.)  (6)  The  assistant,  continuing  to  press 
u)>on  the  stomach  as  above,  causes  its  posterior  wall  to  bulge  through  the 
artificial  slit  in  the  transverse  mesocolon — until  it  presents  in  the  cavity  of 
the  great  omentum.  The  edges  of  this  slit  in  the  mesocolon  are  immediately 
sutured  to  the  stomach,  leaving  an  oval  area  of  posterior  stomach-wall  of 
suflicient  size,  the  sutures  passing  through  the  entire  thickness  of  transverse 
mesocolon  and  through  serous  and  muscular  coats  of  the  stomach.  (7)  A 
convenient  coil  of  jejunum,  so  selected  as  to  avoid  ten.sion  and  kinking,  is 
now  aj)proximated  to  the  posterior  gastric  wall — its  contents  having  been 
pusherl  away  for  several  inches  on  either  side  and  the  gut  clamped — the 
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chondral  articulation.  Lower  margins ;  marked  by  a  slightly  cuned  line, 
with  downward  convexity,  extending  from  sixth  costo-chondral  articulaiion 
to  spinous  process  of  tenth  dorsal  vertebra — crossing  (while  arms  are  elevated 
at  right  angle)  the  nipple-line  at  sixth  rib — mid-axillary  line  (arms  still  raised) 
at  eighth  rib — scapular  line  (arms  now  lowered)  at  tenth  rib.  Lower  maipn 
of  left  lung  starts  on  level  with  sixth  costo-chondral  joint,  but  much  further 
out  than  right — about  7.5  cm.  (3  inches)  to  left  of  median  line  in  fifth  inter- 
space. Sometimes  lower  margin  of  left  lung  may  be  one  rib  lower  than  right. 
Posterior  margins ;  marked  by  line  from  level  of  spinous  process  of  seventh 
cervical  vertebra,  passing  vertically  downward  on  either  side  of  spine,  ovtr 
the  costovertebral  articulations,  to  spinous  process  of  tenth  dorsal  \-ertebra. 

Excursion  of  Lower  Borders  of  Lungs  in  Forced  RespiratioiL- 
Extend  about  3.8  cm.  (i^  inches)  below  the  line  given  above  for  the  rela- 
tion of  the  lower  margin,  in  deep  inspiration — and  rise  above  it  in  forced 
expiration. 

Relations  of  Fissures  of  Lungs  to  Chest-wall. — (i)  Great  or  Lower 
Fissure  of  Right  Lung: — draw  line  from  fourth  dorsal  vertebra  for^-ardand 
downward  around  chest  to  intersection  of  anterior  margin  of  lung  and  se^tnth 
rib.  (2)  Lesser  or  Upper  Fissure  of  Right  Lung: — draw  line  from  point  of 
intersection  of  preceding  line  with  mid-axillary  line,  to  fourth  chondro- 
sternal  articulation.  (3)  Fissure  of  Left  Lung: — draw  line  from  third  dwsal 
vertebra  forward  and  downward  around  chest  to  intersection  of  anterior 
margin  of  lung  with  sixth  costal  cartilage. 

Structures  of  Roots  of  Limgs,  and  their  Relations.— StructuRS 
of  each  root ;  bronchial  tube,  pulmonary  artery,  pulmonary  veins,  brcmdiial 
artery  (generally  one  on  right  and  two  on  left),  two  bronchial  veins,  anterior 
pulmonary  plexus  of  ner\'es,  posterior  pulmonar>*  plexus  of  ner\es,  bronchial 
lymphatic  glands,  areolar  tissue — all  being  enclosed  within  pleura.  Rel*" 
tions  of  right  root :  Anteriorly;  right  auricle,  superior  vena  cava,  ascending 
aorta,  phrenic  ner\'e,  anterior  pulmonar\'  plexus.  Superiorly;  vena  azygo* 
major  arching  to  join  superior  vena  cava.  Posteriorly:  pneumopastric 
nerve,  posterior  pulmonary  plexus.  Inferiorly;  ligamentum  latum  pulmonis. 
Relations  of  left  root:  Anteriorly;  phrenic  nerve,  anterior  pulmonan- 
plexus.  Superiorly;  arch  of  aorta.  Posteriorly;  descending  aorta,  pneumo- 
gastric  nerve,  posterior  pulmonary  plexus.  Inferiorly;  ligamentum  latum 
pulmonis.  Order  of  structures  of  right  root:  From  Before  Backward; 
pulmonary  veins,  pulmonary  artery,  bronchus,  and  bronchial  vessels.  From 
Above  Downward;  bronchus,  pulmonary  artery,  pulmonar}-  veins.  Order 
of  structures  of  left  root :  From  Before  Backward :  pulmonar}-  >*•"*• 
pulmonary  artery,  bronchus,  and  bronchial  ves.<^els.  From  -Above  Downward; 
pulmonary  artery,  bronchus,  pulmonary  veins. 

Position  of  Hilum  of  Lung. — Upon  inner  aspect,  slightly  above  middk- 
and  much  nearer  posterior  than  anterior  border — on  level  with  bodies  ol 
fifth,  sixth,  seventh,  and  sometimes  eighth  dorsal  vertebrae. 

Bifurcation  of  Trachea  and  Bronchi. — Trachea  bifurcates  opp<*'[^ 
the  spinous  process  of  fourth  dorsal  vertebra — right  bronchus  passing  near^ 
horizontally  outward  and  dividing  into  three  chief  bronchial  tubes—l^" 
bronchus  i)assing  more  directly  downward  and  dividing  into  two  chief  bron- 
chial tubes. 

Arteries. — Pulmonary;  bronchial. 

Veins. — Pulmonary;  bronchial.  .  . 

Nerves.— From  anterior  and  posterior  pulmonary  plexus,  formed  maio'^ 
by  symj)athetic  and  pneumogastric. 

Lymphatics.— End  in  bronchial  glands. 
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THROt'GH   A   THoKAlOin.ASTIC   FLAP. 

Description. — Incision  of  lung  tissue  ihrough  a  lemporarv'  opening  made 
in  the  che.-t  wali.  Thkis  opening  may  Ij€  made  in  the  frirm  uf  an  intercostal 
thoracotomy,— through  the  purlial  resectiun  of  one  or  more  ribs, — tir  through 
an  osteothoracoplastic  tia[j.  In  the  present  instance,  a  partial  resection  i>f 
three  ribs  will  be  made,  after  raising  a  thoracnplaslic  flap.  Generally  resorted 
to  in  cases  of  abscess,  gangrene,  hytlatid  cyst,  and  sometimes  for  bronchial 
<iilatat)on  and  tuf)crculous  cavities. 

Preparation. — Chest-wall  is  shaved*  where  hairy  growth  exists. 

Position.  -I'atienl  so  placed  as  to  render  site  of  operation  accessible 
during  exposure  of  lung — but  placed  so  as  to  render  site  dependent  before 
cutting  into  lung  tissue  (that  tluid  may  not  flow  into  bronchial  tubes  opened 
by  incision,  in  addition  to  that  which  may  be  drawn  into  them).  Surgeon 
on  side  of  operation— assistant  on  same  side,  ot  opposite. 

Landmarks. — Determined  by  phv-sical  sii^ns  locating*  disease,  and  gener- 
ally verified  by  preliminary  ext>loration;  known  position  of  important  struc- 
tures. 

Incision.— A  U-shaped  flap  is  outlined,  with  base  generally  upward 
and  convexity  downwanl^usually  extending  over  two  or  three  riljs,  and  of 
sufficient  size  to  wefl  include  the  incision  into  the  lung,  with  room  for  manipu- 
lation. (Vitality  of  flap  would  Ix  better  assured  if  base  were  forward  or 
backward  and  convexity  in  opposite  direction.) 

Operation.— (I }  This  (J -shaped  tlapof  all  the  soft  parts  down  to  the  ribs 
and  intercostal  muscles  is  raise<l.  (2)  Having  controlled  hemorrhage,  the 
neccssan-'  parts  of  ihe  indicated  ribs  are  excised  subperioslcaily — calculating 
that  the  h'ne  of  division  of  the  ribs  will  fall  about  i  cm.  (nearly  ^  inch)  within 
the  line  of  flap-incision  (that  cicatrix  of  latter  may  not  fall  fiver  ends  of  ribs). 
(3)  An  exploratory  needle  may  now  l>e  intrtnluced  through  the  periosteal 
bed  of  a  rib,  thus  avoiding  the  intercostal  vessels — and  the  needle  may  be 
left  in  situ  as  a  guide.  (4)  An  incision  is  now  carefully  made  in  the  long 
of  a  space,  or,  preferably,  in  the  lied  of  a  rib,  avoiding  intercostal  vessels, 
if  in  a  space,  passing  through  intercostal  muscles  and  enduihuracic  fascia — 
if  in  the  bed  of  a  rib,  passing  through  f>eriosteum  and  entlolhoracic  fascia. 
In  the  transverse  incisions  sufficient  room  can  usually  be  gotten  by  upward 
and  downward  retraction  of  the  soft  parts,  without  requiring  the  division  of 
the  vessels.  If  it  be  elected  to  make  a  vertical  ojwning,  after  removing  the 
ribs,  then  the  intercostal  vessels  are  ligated  at  both  ends  of  the  exf>osed  Ijcds 
of  the  excised  ribs — so  that  when  the  vertical  incision  is  made  in  the  center 
of  the  cxp<jised  area,  little  or  no  hemorrhage  will  occur.  This  vertical  incision 
is  in  the  renter  of  the  area  from  which  the  ribs  have  been  partially  excised, 
and  extends  between  the  inlatt  ril>s  above  and  below.  In  any  event,  the 
incision  should  be  made,  if  possible,  down  to  but  not  directly  through  the 
parietal  pleura,  at  this  stage.  (5)  Here  one  of  two  conditions  will  be  found; — 
(A)  The  parietal  and  visceral  picurar  may  be  adherent — the  general  pleural 
ca>'ity  will  then  be  walled  off,  and  the  incision  may  be  made  directi)'  into  the 
lung  tissue — having  determined  its  depth  by  exploratory  puncture.  (B) 
Parietal  and  visceral  yileura?  may  be  non-adherent;  (a)  If  it  be  necessary 
to  proceed  with  the  operation  at  once,  suture  the  two  surfaces  of  the  pleura* 
together  with  catgut,  in  a  suflicicnlly  larj^e  circle— thus  closing  off  the  general 
pleural  cavity  by  suture  and  by  packing  the  outer  circumference  of  the  circle 
with  gau2e.     The  incision  may  be  then  made  at  once  into  the  lung  through 
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Operation. — (i)  Having  exposed  the  abdominal  canity,  the  deformed 
stomach  is  brought  as  well  into  the  wound  as  possible — the  portion  inter- 
vening between  the  two  pouches  being  apt  to  be  bound  down  to  the  pancreas 
and  gastro-hepatic  ligament,  (a)  Having  packed  off  the  adjacent  regions 
with  gauze,  the  assistant  holds  first  one  and  then  the  other  gastric  pouch 
conveniently  to  the  surgeon.  (3)  Oval  incisions  (thus  excising  elliptical  por- 
tions) are  made  upon  those  aspects  of  the  two  pouches  which  face  each  other — 
near  their  lower  borders,  so  as  to  re-establish  a  greater  curvature.  (Figs. 
469  and  470.)  These  openings  are  about  7  cm,  (2J  inches)  long  and  pass 
through  all  the  coats  of  the  stomach.  Bleeding  vessels  are  clamped  and 
gut-ligatured.  The  pouches  are  so  held  as  to  minimize  the  escape  of  intestinal 
contents.  (4)  An  assistant  now  approximates  the  two  openings  while  the 
Wolfler  (which  are  practically  the  same  as  the  Czerny-Lembert)  sutures  are 


11 

Figs.  46Q and  470.— Gastrogastrostomy  (Woi.flkr's  Operation):—!.  A,  A,  Incisions  in  the 
two  pouches  of  an  hour-glass  contraction  of  the  stt;>mach.  II.  Manner  of  applying  sutures;  B,  B. 
Wolflcrs  sutures  tlirough  the  mucous  coat ;  C,  C,  Sutures  through  the  outer  coats. 


applied — along  the  posterior  a<^pects  first  (Fig.  384).  Along  the  posterior 
borders  the  sutures  are  first  passed  through  the  serous  and  muscular  coats, 
each  knot  being  turned  outward  as  tied,  being  pushed  outward  with  a  probe  if 
necessary  (so  as  not  to  serve  as  a  capillary  drain  from  the  stomach).  Then 
the  mucous  membrane  is  sutured  along  the  posterior  aspect — and  then  on 
around  both  sides  and  front — all  knots  being  turned  inward  toward  the 
lumen.  Then  the  outlying  line  of  sutures  through  the  serous  and  muscular 
coats,  which  had  l>een  api)lie(l  i)oslcriorly  only,  is  now  continued  on  around 
the  sides  and  in  front — thus  completing  the  double  line  of  suturing.  (S)  The 
stomach  is  now  returned  to  its  ])osition  and  the  abdomen  closed. 

Coniment. — (i)  The  openings  are  so  calculated  that  they  will  correspond 
with  the  greater  curvature  of  the  stomach — and  increase  this  when  the  two 
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halves  of  the  stomach  are  united.  (2)  In  some  cases  of  non-symmetrical 
hour-glass  contraction  of  the  stomach,  the  pyloric  pouch  is  bent  over  upon 
a  vertical  axis  and  sutured  along  an  eUiptical  outline  to  the  cardiac  pouch — 
an  opening  is  then  made  in  the  pyloric  pouch,  and  through  this  an  incision 
is  made  through  the  two  walls  which  have  been  sutured  together  and  which 
now  intervene  between  the  two  pouches — the  margins  of  this  incision  through 
the  double  walls  is  then  whipped  over  with  a  button-hole  stitch — and  then 
the  original  incision  in  the  pyloric  pouch  is  closed  by  sutures — and  the  abdo- 
men, which  has  been  opened  by  an  incision  from  the  tip  of  the  xiphoid  carti- 
lage down  the  median  line  two-thirds  of  the  way  to  the  umbilicus,  and  thence 
rounding  outward  and  upward  to  the  left  costal  arch,  is  closed — constituting 
Watson's  operation. 

GASTROPLICATION. 

WEIR'S  MODIFICATION  OF  BIRCHER'S  OPERATION. 

Description. — Gastroplication  consists  in  the  reduction  of  the  size  of  a 
chronically  dilated  stomach  by  invaginating  a  fold  of  the  stomach-wall  into 


Figs.  471  and  472.— Castroplication  (Wkir's  MoniKirATios  of  Birchkr's  Operation):— I. 
A,  Sound  infolding  anterior  stomach-wall  ;  B,  B.  First  tier  of  Lembert  sutures  burying  in  sound;  C, 
Sccontl  tier  of  sutures  ready  to  bury  in  sound  for  second  time,  when  latter  is  placed  upon  first  tier, 
II.  Sectional  view  of  stomach  after  the  two  tiers  have  been  tied. 


the  lumen  of  the  stomach,  with  suturing  together  of  the  walls  of  the  infolded 
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elsewhere  sutured  back  into  its  normal  position.  As  the  ribs  are  adherent 
to  the  soft  part  of  the  flap,  which  will  be  sutured  to  the  thorax  around  its 
margin,  the  ribs  will  thereby  be  held  in  place  and  prevented  from  being 
materially  displaced.  If,  when  the  section  of  the  ribs  is  made,  it  be  done  in 
a  beveling  fashion  (at  the  expense  of  the  inner  aspect  of  the  parts  of  the  ribs 
in  the  flap),  when  the  flap  is  turned  back  into  place  this  beveling  will  addi- 
tionally steady  the  rib  ends  in  place.  If  desired,  the  contiguous  ends  of  the 
severed  ribs,  in  front  and  behind,  can  be  united  by  chromic  gut  or  silver  wire, 
after  having  been  previously  drilled. 

Comment. — (i)  In  carrying  out  the  steps  of  the  operation  indicated  in 
the  second  incision  given  above,  the  description  given  under  Pneumotomy 
by  a  Thoracoplastic  Flap  will  sufficiently  cover,  being  practically  similar. 
The  indurated  apex  of  the  lung,  when  exposed,  is  seized  with  forceps— de- 
taching it,  if  necessar}',  from  its  adhesions — and  withdrawn  through  the 
thoracic  opening — a  chromic  gut  ligature  is  then  carried  below  the  involved 
portion — or  a  double  ligature  is  passed  through  uj)on  a  needle  and  each  side 
tied  separately — the  apex  is  now  excised — the  lung  replaced,  after  bringing 
together  the  raw  surfaces  of  the  lung  by  gut  suture,  if  possible — and  the  edges 
of  the  parietal  pleurae  sutured  with  catgut.  The  operation  is  completed  as  in 
Pneumotomy  by  Thoracoplastic  Flap,  (a)  Tufl&er  has  removed  portions  of 
tubercular  lung  through  a  simple  intercostal  thoracotomy  in  the  second 
interspace — opening  the  pleura  and  delivering  and  excising  the  invohtd 
portion  of  lung.  (3)  Where  the  ligature  is  not  used,  the  actual  cauten*  is 
the  safest  means  with  which  to  excise  lung  tissue.  (4)  The  operation  is 
simplified  if  the  neighboring  healthy  lung  is  adherent  to  the  parietal  pleura. 
Collapse  is  also  much  less  likely.  (5)  The  lower  two-thirds  of  the  first  rib 
are  sometimes  alone  excised. 


X.  THE  PERICARDIUM, 
SURGICAL  ANATOMY. 

Position. — Occupies  middle  mediastinum  of  thorax,  lying  between 
anterior  mediastinum,  in  front  (opposite  sternum  and  third,  fourth,  fifth, 
sixth,  and  seventh  costal  cartilages) — posterior  mediastinum,  l)ehind— and 
[)leura?,  laterally.  Consists  of  visceral  and  parietal  layers.  Has  general 
outline  of  heart,  excej)t  where  reflected  on  to  great  vessels  at  base  of  heart. 

Attachments. — Apex;  covers  great  vessels  for  about  5  cm.  (2  inches) 
and  is  held  in  position  by  them.  Base;  attached  to  central  tendon  of  dia- 
f)hragm  and  adjacent  surface.  Anterior  surface  of  pericardium ;  attached 
to  posterior  surface  of  manubrium  and  ensiform  process  by  suj^erior  a^d 
inferior  sterno-pericardial  ligaments. 

Relations.— Superiorly ;  great  vessels  of  heart.  Inferiorly ;  <liaphra^^ 
Anteriorly;  thymus  glancl  (or  remains);  areolar  tissue;  margins  of  l*^^^. 
(especially  left);  sterno-pericardial  Ugaments;  triangularis  sterni  mU^J^'. 
internal  mammary  vessels;  anterior  mediastinum;  sternum.  PosteriC>^JJ.' 
bronchi;  esophagus;  descending  aorta;  pneumogastric  ner^•es;  posterior  r*^^.. 
astinum.  Laterally;  i)lcune;  anterior  margins  of  lungs  (especially  I^'^'* 
phrenic  nerves;  accompanying  phrenic  vessels.  , 

Structures  Covered  by  Pericardium.— Aorta ;  suj)erior  vena  cava;     T 
monary  artery  and  bifurcations;  ductus  arteriosus;  four  pulmonar}-  veir*-*'' .. 

Arteries.— Pericardiac   and    musculophrenic    from   internal   mamrr»^' 
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In  another  case,  he  did  the  same  operation,  together  with  gastroph'cation. 
(e)  Beyca  shortened  the  gastro-hepatic  omentum  with  eight  or  ten  inter- 
rupted sutures,  (f)  Depage  operated  by  lessening  the  capacity  of  the  ab- 
dominal cavity  by  removing  a  T-shaped  segment  of  the  abdominal  wall. 


GASTROLYSIS. 

Description. — Consists  in  division  of  gastric  peritoneal  a<lhesions  from 
neighboring  structures.  The  adhesions  are  met  incidentally,  in  the  course 
of  other  operations. 

The  region  of  adhesions  having  been  well  exj)oscd  in  the  course  of  some 
primary  oj)eration,  the  adhesions  arc  dealt  with  according  to  their  nature:— 

(1)  Slight,  flat  adhesions  may  be  se{)arated   by  finger  or  blunt  dissection; — 

(2)  Cord-like  or  ribbon-like  adhesions  are  <lividcd  l)etwecn  double  ligatures; — 

(3)  Extensive,  firm  adhesions  often  recjuire  partial  excision  »)f  the  wall  of 
the  stomach,  or  that  of  the  neighboring  organ — with  re])air  of  the  denuded 
surface,  or  excised  area,  by  suturing,  omental  graftinii,  etc. 

Xolc. — See  tlie  section  u])on  IVritoneal  Adhesions,  page  649. 


GASTROPLASTY. 

Description. — An  operation  for  widening  the  oj)ening  between  the  two 
pouches  of  an  hour-glass  contraction  of  the  stomach  -similar  in  i)rinci[)le 
and  ai)piication  to  J'ylor<)i>la^l\'. 

The  stomach  is  exj)o>ed  by  me<h'an  abdominal  >ection — after  which  the 
narrowed  portion  between  the  two  pouches  is  brought  into  the  field — and 
the  same  o|)eration  is  there  done  whic  h  will  1k'  described  i)elow  under  Pyloro- 
l)last\-. 

PYLOROPLASTY. 

rilFC   IlKIM.kl.-MIKri.lC-Z  OlM-.RAIlON. 

Description. — Consists  in  an  increasing  of  the  caliber  of  the  pyloric 
orifice  of  the  stomach,  by  means  of  a  horizontal  incision  through  its  anterior 
wall,  corres|>onding  with  the  site  of  stricture,  followed  by  a  vertical  suturing 
of  the  wound.     Chielly  resorted  to  in  non-malignant  stricture  of  the  pylorus. 

Preparation  -Position.     As  for  (iastrostomy. 

Landmarks.-  Li nea  alba— for  median  incision; — right  rectus — for  in- 
cision through  rectus. 

Incision. — (i)  Incision  is  generally  made  in  the  median  line,  beginning 
a  short  distance  below  the  xi])hoid  cartilage  and  extending  nearly  to,  or 
beyond,  the  umbilicus.  (2)  A  better  apj)roach  to  the  site  itself,  though  with 
more  injury  to  the  abdominal  wall,  is  accomplished  ])y  a  vertical  incision 
through  the  outer  third  of  the  right  rectus  muscle.  The  median  incision  will 
be  used  in  the  operation  which  follows. 

Operation. —(I)  The  abdominal  cavity  having  been  opened — hemor- 
rhage is  controlled — and  the  edges  of  the  wound,  especially  on  the  right 
side,  are  well  retracted.  (2)  The  |)ylorus  is  isolated  (any  .slight  adhe.sions 
being  separated  by  blunt  dissection)  and  brcxight  into  the  abdominal  wound 
as  well  as  possible.  Neighboring  regions  are  well  guarded  by  gauze  packing. 
(3)  Incise  longitudinally  through  the  anterior  wall  of  the  pylorus,  beginning 
over  the  gastric  aspect  and  enfling  o\er  the  duodenal  aspect  of  the  pylorus, 
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ture  would  have  to  be  about  2.5  cm.  (about  i  inch)  outside  of  the  border 
of  the  sternum  to  be  sure  of  avoiding  the  internal  mammary  arter)*,  and  then 
it  is  apt  to  strike  the  pleura.     (See  Fig.  353,  G.) 

Landmarks. — Fifth  left  intercostal  space  (or  sixth) ;  left  margin  of  steraum; 
course  of  internal  mammary  artery;  anterior  border  of  left  lung  and  pleura; 
right  border  of  heart.    See  the  Surgical  Anatomy  of  these  structures. 

Operation. — (i)  An  incision  should  be  made  in  the  long  axis  of  the  sternal 
end  of  the  fifth  intercostal  space,  through  skin,  fascia,  pectoralis  major,  down 
to  the  intercostal  membrane,  clamping  all  bleeding  vessels.  (2)  Expose  the  in 
tercostal  membrane  by  retraction  of  the  edges  of  the  wound.  Gracing  the 
needle  with  right  forefinger  and  thumb,  so  placed  as  to  prevent  its  suddenK 

entering  too  far,  pierce 
the    fifth    intercostal 
space  near  the  left  bor 
der  of  the  sternum,  and 
near  the  upper  border 
of  the  sixth  costal  carti 
lage — penetrate  straight 
backward  about  0.8  an. 
(about  -^  inch),  whidJ 
is,   approximately,  the 
thickness  of  the  stem 
um — then  penetrate  in- 
ward toward  the  poste 
nor  surface  of  the  stem 
um  for  I  to  2  cm.  (f  to|| 
inch),  to  avoid  the  pos- 
sible forward  extension 
of    the    pleura— thence 
penetrate  downwardand 
inward  through  the  pen 
cardium — the  sensation 
generally  indicaw? 
when  the  pericardium^ 
entered.     Briefly  >ia^!^ 
— pass    backward.     ^^ 
ward,    and    do\vn>^^^ 
(Delormeand  Mipn*^^^ 
Where  the  sixth  i-O^^J 
costal  space  is  used  - 
needle  is  passed  directly  inward  and   backward,  close  to  the   sternum 
in  the  mi(ldle  of  the  interspace  (Voinitch-Sianojenlsky). 

Comment. — Puncture  may  he  made  without  p)re\ious  incision,  hut 
liminary  incision  is  better,  as  the  intercostal  space  and  border  of  the  ste 
are  exposed,  and  the  course  and  depth  of  the  needle  and  entrance  into 
|)ericar(lium  are  better  appreciated.     Also  the  bridge  of  cartilage  across 
intercostal  space,  when  present,  may  be  avoided. 


Fip.  353.— Incisions  and  Parackntksks  aroi't  the  Hkart 
AND  Pkricakdum  :-. A.  Outline  ol'  rijjht  Iiiiik  ;  B.  Outline  t>f  Icit 
Iuhr;  C.  Outline  of  hc.itl;  I),  Elevation  of  diapliraKin  ;  H.  Para- 
centesis of  rijjHt  auricle;  V,  Paracentesis  of  right  ventricle;  G, 
Paracentesis  of  pericardium  ;  II.  IVricanliotoniy  through  an  iiilcr- 
costal  space;  I.  F.xpostire  of  pericar<lium  antl  lieart  by  excision  of 
left  fifth  costal  cartilage.     (.Modified  from  tlray.) 


an<i 


PERICARDIOTOMY 

THRorcnr  ax  intercostal  incision. 
Description.— Inci.'iion  of  the  {pericardium  through  the  fifth  intcrco.; 
space— generally  resorted  to  for  pur|)oses  of  drainage.     The  method  hi 
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parts  are  then  thoroughly  cleaned  and  dropped  back  into  position — and  the 
abdomen  closed  in  the  usual  manner. 

Comment. — (1)  In  a  very  dense,  thick  wall,  a  small  diamond-shaped 
excision  may  be  made — to  aid  in  the  approximation  of  the  two  edges.  (2) 
Suturing  may  be  done  as  above,  but  over  an  absorbable  tube.  (3)  The  site 
of  operation  should  be  clamped  on  both  sides. 


DIVULSION  OF  PYLORIC  ORIFICE  OF  STOMACH. 

LORKTAS  OI'KKATION. 

Description. — The  cavity  of  the  stomach  having  been  entered  by  gastro- 
tomy,  the  constricted  pyloric  orifice  is  dilated  either  by  fmger  or  instrument. 
Chiefly  resorted  to  in  non-malignant  stricture. 

Preparation— Position— Landmarks— Incision.— As  for  Gastrotomy 
by  median  incision. 

Operation. — (1)  Median  abdominal  section  is  done — and  the  abdominal 
walls  retracted.  (2)  The  pylorus  is  isolated  and  brought  as  well  into  the 
wound  as  j)ossible^exactly  as  in  Pyloro[)hisiy.  The  region  is  well  packed 
olT  with  gauze.  (3)  Incise  the  anterior  stomach-wall  vertically,  at  a  distance 
of  about  5  cm.  (2  inches)  from  the  pylorus,  and  midway  between  the  upf)er 
and  lower  curvatures— at  first,  to  an  extent  only  sulTicienl  to  admit  the  indcx- 
finger  snugly.  (4)  The  right  index-finger  is  immediately  inserted  through 
the  ojjcning  and  is  made  to  slowly  work  its  way  through  the  pyloric  stricture — 
while  the  region  is  steadied  from  without  by  the  left  hand.  Should  the 
stricture  i)e  found  too  tight  for  the  tip  of  the  hngcr,  a  dilating  instrument 
may  be  used  first — to  l)e  followed  by  the  finger.  When  the  stricture  is  en- 
larged sufiicienlly  to  accommodate  one  tmger,  the  stomach  wound  is  enlarged 
with  a  blunt  bistoury,  without  withdrawing  the  first  finger,  and  the  middle 
finger  introduced  alongside  of  it.  The  fingers  in  the  stomach  wound  j^revent 
any  considerable  hemorrhage — the  vertical  direction  of  the  gastric  incision 
also  aiding  in  this  respect.  Even  a  third  tlnger  may  be  introduced.  (5) 
The  object  having  been  accomplished — the  fingers  are  withdrawn — and  the 
hemorrhage  from  the  stomach  wound  is  controlled  by  clamping  and  twisting, 
or  by  gut-ligaturing.  (6)  The  wound  in  the  stomach  is  then  sutured  in 
the  ordinary  manner — or  as  in  Pyloroj)lasty.  (7)  The  abdominal  wound  is 
closed  in  the  usual  fashion. 

Comment. — (i)  Incision  into  the  stomach  may  be  parallel  with  its  length 
and  just  to  the  left  of  the  pylorus — as  in  Pyloroplasty.  (2)  Loreta  in.serted 
both  index-fingers  and  stretched  in  Opposite  directions.  (3)  In  Hahn's 
operation,  no  opening  is  made  into  the  stomach — the  neighboring  .stomach- 
wall  is  .simply  invaginated  into  the  pylorus  upon  the  end  of  the  finger. 


DILATATION  OF  CARDIAC  ORIFICE  OF  STOMACH. 

See  under  Retrograde  Dilatation  of  Ksophagus,  page  562. 

PYLORECTOMY 

IN  r.KNKRAI.. 

Pylorectomy  consists  in  the  e.xcision  of  the  pylorus,  together  with  as  much 
of  the  stomach  and  duodenum  as  may  be  necessar}'.  Generally  resorted  to 
in  cases  of  malignant  growth  of  the  pyloric  end  of  the  stomach.     The  operation 
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jmetimes  called  partial  gastrectomy,  especially  where  a  considerable  portion 
he  stomach  is  removed. 

After  all  pylorectomies  an  additional  operation  is  always  necessary,  uniting 
lower  intestinal  tract  with  the  stomach.  The  cut  end  of  the  duodenum 
he  part  generally  united  to  some  part  of  the  stomach — though  the  cut 
of  the  duodenum  may  be  closed  by  suture  and  the  jejunum  united. 
t  anastomosis  may  be  by  simple  suturing  or  by  some  form  of  mechanical 
ice. 


PYLORECTOMY  FOLLOWED  BY  POSTERIOR  GASTRO- 
DUODENOSTOHY. 

nv  KoniKk's  method. 

Description. — This  operation  consists  in  the  excision  of  the  pylorus, 
1  as  much  of  the  adjacent  stomach  and  duodenum  as  indicated — followed 


"iK.  47'^'— I'VI  OKM  TOMV,    loiloUKt^    I.V    F'<  iS TICK  lOR    GaSTRO-DWODENOSTOMV  (KOCHER'S   OpER- 

Ni  :— A,  l'\li.ius.  Willi  iiiviilvcd  iii;ili.i;ii;mt  .l<^"^\ll>  1<J  J>e  removed  ;  B.  Lesser  omentum  ligatedoff ; 
<  ntcr  uitK  Ilium  lij^atol  <>iY;  I).  I),  (lamps  plac  tti  on  either  side  of  line  of  future  iiicisiuii  through 
;i'  h  ;   E,  I'.,  (limps  simil.iiK  jil;i<  t'<|  ii|i<)ii  duodtmini.     (Modified  from  Kocher.) 


I  complete  closure,  by  invat^inaling  and  suturing,  of  the  pyloric  end  of 
stomach-  and  an  ap})roximalion  of  the  cut  end  of  the  duodenum  to  the 
criur  aspect  of  the  stomach  near  its  excised  end. 
Preparation — Position — Landmarks. — As  for  Gastrotomy  by  median 
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down  the  center  of  the  sternum,  and  amjther  vertical  incision  at  the  outer  end 
of  the  original  iticisjon.  Where  both  the  fourth  and  sixth  costal  cartilages 
arc  to  be  removed,  these  twu  vertical  incisions  will  extend  fntm  above  the 
fourth  to  just  below  the  sixth  cartilages,  thus  making  an  ♦n-shaped  incision, 
and  enabling  two  tlaps  of  soft  parts  down  to  the  cartilages  to  Ije  turned,  the 
one  upward,  and  the  other  downward.  If  it  l>e  desired  to  remove  only  the 
fourth  cartilage  in  addition,  then  only  the  u]fper  parts  of  the  vertical  incisions 
are  added.  If  only  the  sixth  cartilage  must  be  additionally  removed,  then 
only  the  lower  parts  of  the  vertical  incisions  are  used.  If  it  be  kn<nvn  from 
the  start  that  two  or  more  costal  cartilages  must  be  removed,  an  oval  or  modi- 
fied horseshoe  flap  of  soft  parts  with  its  base  over  the  sternum  and  its  con- 
wxity  extending  beyond  the  outer  limit  of  the  excision,  may  be  used, — or  an 
I-shaped  incision,  the  vertical  pnrlioni  being  from  i  to  2  cm.  (about  A  to  |  inch) 
from  the  sternum,  the  transverse  parts  correspHrnding  with  the  upjiermost 
and  lowermost  ribs  to  Ikt  removed,  may  be  usefl,  the  two  flaps  thus  outhned 
being  turned  inward  and  outward.  Additional  room  may  always  be  gotten 
by  resecting,  with  rongeur  forceps,  the  left  border  of  the  sternum. 


EXPOSURE  OF  PERICARDIUM  AJTO  HEART 

BY  OSTEO-TMORACOl'LASTtr  RI'SKCTION  OF  ANTRRIOk  CHRST-WAl  J.. 

See  the  osteoplastic  resection  of  the  chest -wall  for  exposure  of  the  anterior 
and  nuddle  mediastina  ([>age  5Q0).  Used  where  the  most  extensive  ex[>t>sure 
of  the  pericardial  and  cardiac  regions  is  indicated. 

PERICARDIORRHAPHY, 

Consists  in  the  suturing  of  wounds  of  the  pericardium.  The  operation 
is  sufficiently  described  under  E.xp<isure  of  the  Pericardium  and  Heart  liv 
£xdsion  of  the  Left  Fifth  Costal  Cartilage  (page  017). 


XL  THE  PiEART. 
SURGICAL  ANATOMY. 

Position  of  the  Heart  and  Its  Various  Parts.— Occupies  greater  por- 
tion of  middle  mediastinum — lying  obliquely  l>ehind  lower  two-thirds  of 
slemum — and  projecting  about  7.5  cm.  {about  3  inches)  to  left  of  median  line. 
«nd  ab<iut  4  rm.  (about  i^  inches)  to  right  of  median  Hne — extending  from 
sibjove  to  the  right,  to  lielovv  and  to  the  left.  Base;  directed  upward,  back 
-ward,  and  to  the  right,  corresponding  to  interval  between  tifth  and  ninth  dorsal 
vertebra?.  Apex;  directed  downward,  fonvard.  and  to  left,  corresponding 
to  chest-wall  between  fifth  and  sixth  costal  cartilages — at  a  point  about  2  cm. 
(about  ^  inch)  tn  inner  >ide,  and  about  4  cm.  (about  lA  inches)  below  left 
nuile  nipf)le.  Inferior  border;  corresponds  to  right  ventricle  and  rests  on 
ti-ntral  tendon  of  dia[>hragm.  Anterior  border;  c*trrcs|ionds  to  right  auricle. 
Left  border;  corresponds  to  left  ventricle.  Anterior  surface;  formed 
maitdy  by  right  ventricle  and  |>art  of  left.  Posterior  surface;  formed 
mainly  l>y  left  ventricle. 

Relations  of  Heart  to  Chest-wall.— Base;  corresponds  to  line  from 

E  lower  border  of  seciind  left  c«>stal!  cartilage  2.5  cm.  (i   inch)   fr<»m 
zzzz: 


CARDIORRHAPUV. 
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Operation. — An  aspiraton'  needle,  so  held  as  lo  control  the  depth  of 
puncture,  is  entered  in  the  right  third  intercostal  space,  clasc  to  the  margin 
of  the  sternum — and  thrust  directly  backward  through  skin,  fascia,  pectoralis 
major,  external  intercostal  membrane,  internal  intercostal  muscle,  probably 
through  fibers  of  triangularis  steriii,  through  areohir  tissue  of  anterior  medi- 
astinum, both  layers  of  pleura,  periphery  of  right  lung,  into  the  right  auricle— 
its  entrance  generally  being  recngnized  by  the  sensation,  and  verilied  by  the 
free  tlow  of  bltMxl  into  the  syringe.  The  requisite  amount  of  bItMKj  is  with- 
drawn— and   the  wound   is  sealed  with   sterile  cotton  and   colIiKiion.     (See 

i*^ij;-  355.  E.) 

Comment. — (a)  A  prehminary  incision  may  be  made  in  the  intercostal 
space,  down  to  the  intercostal  membrane — whereby  the  entrance  of  the 
needle  into  the  auricle,  esfjecially  in  thick  thoracic  walls,  is  more  readily 
recognized.  However,  in  using  a  vacuum  syringe,  this  is  not  generally  neces- 
sary, (b)  It  is  necessary  to  withdraw  blood  by  suction,  as  the  blood -pressure 
in  the  right  auricle  is  nut  sutTicienl  to  cause  si)onlaneous  tlow.  (c)  The  right 
auricle  is  preferalile  to  the  right  ventricle  for  operation,  because  its  position 
is  not  apt  to  be  altered  and  its  internal  anteru-posteriur  diameter  is  greater 
than  that  of  the  right  ventricle. 


I 
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PARACENTESIS  OF  RIGHT  VENTRICLE  OF  HEART. 

Description. — Puncture  of  right  ventricle  of  heart  by  needle  of  aspiratory 
syringe,  or  by  tine  trocar  and  cannula — in  the  same  cases  as  mentioned  under 
Paracentesis  of  Right  Auricle  {q.  1.). 

I*reparation— Position.— As  in  Paracentesis  of  Right  Auricle. 

Landmarks, — Position  of  Right  \entricle. 

Operation. — The  cannula  ;jiid  trocar,  or  needle,  arc  entered  In  the  fourth 
right  intercostal  sj)ace,  2.5  cm.  (about  1  inchj  from  the  right  sternal  border. 
It  is  manipulated  as  in  Paracentesis  Auriculi— and  passes  through  [>ractically 
the  same  structures — but  is  directed  inward  as  well  as  backward,  in  order  to 
strike  the  right  ventricle,  which,  norm:jlly,  might  not  be  certainly  reached, 
but  which  is  reached  with  greater  certainty  when  thus  engorged.  The 
requisite  amount  of  bloixl  is  allowed  to  (low  spontaneously— and  the  wound 
is  then  scaled  with  sterile  cotton  and  colhHiion.     {See  Fig.  ^55,  F,) 

Comment.  -BlfMMl-pressure  in  the  right  ventricle  is  sufhiien)  to  cause 
spontaneous  tlow  through  the  cannula.  See  Comment  under  Paracentesis 
Auriculi. 

CARDIORRHAPHY. 

Description. — Suturing  f>f  wounds  of  the  heart-muscle — after  having 
freely  ex[Mised  ihiit  organ  by  one  of  the  operations  described  under  the  Peri- 
cardium and  the  Mediastina. 

Preparation— Position.— As  for  Paracentesis  Auriculi. 

Landmarks. —The  landmarks  will  lie  those  of  the  operation  by  wlu'ch  the 
heart  is  e.xposeii.  For  the  fullest  exposure,  the  osteoplastic  resection  for 
exposure  of  the  anterior  and  middle  mediastina  is  |irobabl)'  Ijest — see  fiage 
5t>o.  For  a  less  extensive  exposure,  the  resection  of  the  fifth  costal  cartilage 
may  be  used — see  page  617.  .Additionally,  the  landmarks  of  the  parts  of  the 
heart  should  be  noted. 

Operation. — (i)  The  [pericardium  having  been  exposed  and  the  wound 
in  it  enlarged,  if  necessary,  the  heart  is  brought  into  the  lield.  (2)  Chromic 
gut  u]K)n  a  fully  curved  needle,  held  in  a  good  neerlle-holder,  is  used.     The 
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needle  is  quickly,  but  gently  and  steadily,  inserted  during  diastole  only,  and 
no  attempt  is  made  to  proceed  with  the  operation  except  during  diastofc. 
The  needle  enters  about  4  to  5  mm.  (about  j\  ^0  A  inch)  from  one  edge- 
penetrates   moderately   deeply   only    (never   entering   the   endocardium)— 
crosses  the  gap  between  the  walls  of  the  wound  (or  may  dip  beneath  thf 
bottom  of  the  wound,  if  the  wound  does  not  entirely  penetrate  the  wall  of  tk 
heart  and  there  is  room  beneath  it  for  suture  to  pass  without  entering  the 
endocardium) — and  makes  its  exit  at  a  corresponding  point  on  the  opposite 
side.     During  a  subsequent  diastole  the  thread  is  drawn  through  the  lips  of 
the  wound — and,  during  still  another,  knotted.     After  the  first  suture  has 
been  placed,  gentle  traction  upon  it  steadies  the  heart  while  placing  the  others. 
(3)  The  pericardial  wound  might  also  be  sutured  in  a  perfectly  dean  case^ 
but,  practically,  it  is  better  to  temporarily  leave  it  open,  lightly  paciung  the 
mouth  of  the  pericardial  wound  and  carrying  drainage  through  that  part  ^ 
the  external  wound  not  closed.     (See  Fig.  354.) 

Comment.— When  the  needle  enters  the  heart,  there  is  a  moment^' 
stoppage,  followed  by  brief  tumultuous  action. 


XII.  THE  THORAQC  TRACHEA. 
SURGICAL  ANATOMY. 
See  Trachea  under  Operations  upon  the  Neck  (page  548). 

THORAQC  TRACHEOTOMY 

BY  POSTERIOR    MEDIASTINAL  OSTEOPLASTIC  FLAP  OPERATION. 

See  Posterior  Mediastinal  Thoracotomy  (page  593).  The  exposure  a-^^nd 
incision  of  the  trachea  in  the  posterior  mediastinum  is  resorted  to  for  wr  the 
removal  of  foreign  bodies  situated  too  low  in  the  trachea  to  be  accessible  a^mmnd 
removable  from  a  cervical  tracheotomy  wound. 


XIII.  THE  BRONCHI. 
SURGICAL  ANATOMY. 

Relations. — (1)  Right  bronchus;  vena  azygos  major  passes  above br~'*3n 
chus  from  behind  for^vard,  on  its  way  to  superior  vena  cava;  right  pulmoa  ^^f) 
artery  lies  at  first  below  and  then  in  front  of  bronchus.     (3)  Left  broncb- '■-is ; 
passes  beneath  arch  of  aorta,  resting  upon  esophagus,  thoracic  duct,  and    ^f' 
scendinj]^ aorta;  left  pulmonar\- arter\'  lies  at  first  above  and  then  in  front  0  »  ^  ■ 

Differences  in  the  Bronchi. — (i)  Right  bronchus;  about  2.5  *^^^^ 
(about  I  inch)  lon^;  wider,  shorter,  and  more  horizontal  than  left;  ^^^i^^ 
right  lung  o[)p()site  fifth  dorsal  vertebra.  About  2  cm.  (about  f  inch)  ^^''2c^\ 
origin,  the  upper  or  eparterial  branch  of  bronchus  is  given  off  above  ^'^  Z^^ 
pulmonary  artery  to  upper  lobe  of  lung;  the  main  bronchus,  or  hypart^  ^^ 
branch,  [)asses  below  and  behind  right  pulmonary  arter\'  and  divides  *  ^^ 
two  branches,  for  middle  and  lower  lobes.  (2)  Left  bronchus;  alxv 
cm.  (about  2  inches)  long;  smaller,  longer,  and  more  oblique  than  ri^ 
enters  left  lung  opposite  sixth  dorsal  vertebra  (about  2.5  cm.,  or  i  inch,  1<> 
than  right).  Left  l)ronchus  is  entirely  below  left  pulmonary  arter>-  (hvf 
tcrial),  and  divides  into  two  branches,  for  upper  and  lower  lobes.  Xctf.- 
majority  of  cases,  right  bronchus  seems  a  more  direct  continuation  of  trac 
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spond  in  size  with  the  opposite  lumen  of  duodenum.  A  line  of  continuous 
or  interrupted  chromic  gut  Lembert  sutures  immediately  buries  in  this  first 
line  of  silk  suturing,  passing  through  the  serous  and  muscular  coats  of  the 
stomach,  on  either  side  of  the  first  suture  Hne  and  thus  invaginating  it.  (Fig. 
479)  (7)  The  free  edges  of  the  openings  in  the  duodenum  and  stomach  are 
then  approximated  by  an  assistant  who  holds  them  in  apposition  by  means  of 
the  clamps.  By  means  of  a  continuous  or  interrupted  silk  suture  including  all 
the  coats  of  intestine  and  stomach,  the  duodenum  is  sutured  to  the  remaining 
opening  in  the  stomach — the  jjarts  being  so  turned,  as  the  suturing  progresses, 
as  to  present  the  entire  circumference.  This  line  of  sutures  is  chiefly  for 
strength.  (8)  The  line  of  continuous  circular  suturing  just  applied  is  im- 
mediately followed  by  a  second  tier  of  interrupted  silk  Lembert  sutures  passing 
through  serous  and  muscular  coats  of  both  viscera,  thereby  burying  in  by  in- 
vagination the  first  tier.  This  .second  line  of  suturing  is  chiefly  for  occlusion. 
(Fig.  480.)     (9)  The  clamps  being  relaxed  and  all  parts  being  thoroughly 


I'iji;- 4^' — Hvi.oKKCTOMY  (BiLi.ROTMS  Oi'KK  AT  ION )  ;  — M .  A.L'ppcf  portion  of  stomnch-opeiiiiij; 
sulurt'ii ;  ]{,  Intenuplc'il  suturts  of  all  cuais  uiiiiiii^L;  <i(ii<(lcmini  \o  lower  portion  of  stomach-opciiing  ; 
C,  liitcriupleil  Lt-niberts  uiiitiii^i;  outer  coats.     The  >4ri.alt.i  iur\aiurc  of  stomach  is  here  restored. 

cleansed,  the  lesser  and  greater  omenta,  which  had  been  previously  ligated  and 
detached,  are  now  resutured  with  gut  to  the  uj)per  and  lower  borders  of  the 
attached  stomach  and  duodenum.  (10)  The  [)arts  are  then  dropped  back 
into  |)lace  and  the  abdomen  closed. 

Comment. — (i)  The  above  is  the  description  of  Billroth's  operation  in  the 
main — the  line  of  incision,  the  manipulation  of  the  parts,  and  especially  the 
method  of  suturing  being  simj)lified.  (2)  If  indicated,  after  excision  of  the 
pyloric  end  of  the  .stomach,  the  large  opening  may  be  closed  to  fit  the  duodenum 
by  being  sutured  partly  from  the  lesser  curvature  downward  and  partly  from 
the  greater  curvature  upward.  Again,  the  junction  may  be  made  continuous 
with  the  lesser  curvature — though  the  stomach  is  Vjetter  emptied  when  made 
continuous  with  the  greater  curvature.  (3)  Murphy's  button  may  be  used  in 
accomplishing  the  approximation.  Still  other  forms  of  operation  are  the 
following; — Pylorectomy  with  gastro-duodenostomy  by  union  of  the  stomach 
and  duodenum  over  decalcified  bone  tube; — Pylorectomy  with  posterior  gastro- 


CHAPTER  V. 

OPERATIONS  UPON  THE  ABDOMINaPELVIC 

REGION. 

I.  THE  ABDOMINO-PELVIC  WALL. 
SURGICAL  ANATOMY  OF  THE  ABDOHINO-PELVIC  WALL. 

Boundaries  of  the  Abdomino-pelvic  Cavity. — Above ;  concave  doine 
of  diaphragm.  Below;  levatores  ani  and  coccygei  muscles  ("diaphragm 
of  pelvis").    Laterally;  lower  thoracic,  and  abdominal  and  pelvic  walls. 

Botmdaries  of  Abdominal  Cavity. — Superiorly ;  central  tendon  of  dia- 
phragm (rising  to  about  inferior  end  of  sternum,  or  seventh  chondro-stemal 
joint) ;  right  half  of  diaphragm  (to  about  level  of  fifth  rib,  or  about  2.5  cm.,  or 
I  inch,  below  right  male  nipple) ;  left  half  of  diaphragm  (rising  not  quite  so 
high  as  right);  costal  arches  and  ensiform  process  of  sternum.  Inferiorly; 
ileo-pectineal  lines,  laterally;  crest  of  pubic  bones,  anteriorly;  base  of  sacrum 
and  sacro-vertebral  angle,  posteriorly;  Poupart's  ligaments,  superficially. 

Boundaries  of  Pelvic  Cavity.— Superiorly ;  ileo-pectineal  lines,  later- 
ally; crest  of  pubic  bones,  anteriorly;  base  of  sacrum  and  sacro-vertebral 
angle,  posteriorly.  Inferioriy;  Anteriorly;  pubic  arch  and  subpubic  liga- 
ment; rami  of  os  pubis  and  ischium; — Posteriorly;  great  sacro-sdatic  liga- 
ments and  tip  of  coccyx; — Laterally;  tuberosities  of  ischia. 

Regions  of  the  Abdomino-pelvic  Cavity  and  Their  Contents.— Basis  o^ 
divisions;  Two  horizontal  lines  are  drawn — one  corresponding  with  tb* 
lowest  part  of  the  tenth  costal  arch — the  other  with  the  most  prominent  later^ 
points  of  the  iliac  crests; — and  two  vertical  lines  are  made  to  intersect  th^/^ 
passing  upward  from  the  center  of  Poupart's  ligaments — thus  forming  t  *^ 
nine  following  regions  (Quain) ; — Epigastric ;  most  or  all  of  left  lobe  of  liv^ 
part  of  right  lobe  of  hver;  gall-bladder;  part  of  bixiy  and  cardiac  and  pyloi 
orifices  of  stomach;  first  and  second  parts  of  duodenum;  duodeno-jejun 
flexure;  pancreas;  suj^ero-internal  part  of  spleen;  parts  of  both   kidneyts^^- 
suprarenal   bodies.     Right  hypochondriac;  most  of   right   lobe  of  live^^ 
he|)atic  flexure  of  colon;  j)art  of  rieht  kidney.     Left  hypochondriac;  pt^f^ 
tion  of  stomach;   greater  part  of  spleen;  tail  of  pancreas;  splenic  flexure  ot* 
colon;  part  of  left  kidney;  part  of  left  lobe  of  Hver  (sometimes).    Umbilical^ 
most  of  transverse   colon;  third    part    of  duodenum;  some    convolutions  of^ 
jejunum  and  ileum;  part  of  mesenter}';   part    of   great    omentum;   part    of 
right  kidney  (sometimes  parts  of  both).     Right  lumbar;  ascending  colon: 
portion    of   right   kidney;   part   of   ileum  (sometimes).     Left  lumbar;    de 
scencling  colon;    part  of  jejunum;    small  part  of  left   kidney  (sometimesV 
Hypogastric;  convolutions  of  ileum;  bladder  in  children  (and  in  adults  when 
distended);  gravid  uterus;  sigmoid  loop;  upper  portion  of  rectum.     Right 
iliac;  cavum.  with  vermiform  appendix;  end  of  ileum.    Left   iliac;  sig 
moid  colon;  convolutions  of  jejunum  and  ileum. 

Apertures  in  the  Abdominal  Wall.— Above;  those  through  the  dia- 
phragm (see  that  structure,  page  596).  Below;  for  femoral  vessels:  for  sper 
matic  cord.     Anteriorly;  umbilicus. 
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TOTAL  GASTRECTOMY. 

Description. — Consists  in  the  total  removal  of  the  stomach.  Following 
the  removal  of  the  stomach,  anastomosis  is  at  once  made  between  the  esophagus 
and  some  part  of  the  small  intestine.  When  circumstances  permit  of  suffi- 
ciently easy  approximation  of  the  cut  end  of  the  duodenum  to  the  cut  end  of  the 
esophagus,  esophago-duodenostomy  is  performed.  Where  this  is  impossible, 
the  free  end  of  the  duodenum  is  closed,  and  a  loop  of  the  jejunum  is  anasto- 
mosed with  the  esophagus,  constituting  esophago-jejunostomy. 

Preparation — Position — Landmarks. — As  for  Gastrotomy  by  median 
incision. 

Incision. — In  the  median  line,  from  the  xiphoid  cartilage  to  or  below  the 
umbilicus. 

Operation. — (1)  Expose  the  peritoneal  cavity — control  hemorrhage — re- 
tract the  wound.  (2)  The  stomach  and  duodenum  are  brought  to  view — ad- 
hesions, if  any,  being  sej^arated  by  blunt  dissection,  or  divided  between  double 
ligatures — and  these  viscera  are  then  brought  as  well  forward  as  possible.  (3) 
The  lesser  (gastro-hepatic)  omentum  is  ligated  off  with  silk  near  the  duo- 
denum and  lesser  curvature  of  the  stomach — beginning  at  the  duodenum  and 
extending  toward  the  esophagus.  When  8  to  10  cm.  (3  or  4  inches)  have  been 
thus  ligated,  the  greater  omentum  is  similarly  ligated  off,  beginning  at  the 
duodenum  and  following  along  the  greater  curvature.  After  8  to  10  cm.  (3 
or  4  inches)  of  this  omentum  is  ligated,  the  ligaturing  is  interrupted  here  and 
resumed  along  the  lesser  omentum — and  thus  alternating  upon  the  two  omenta, 
manipulating  and  rotating  the  .stomach  as  indicated,  both  omenta  are  entirely 
tied  off.  (4)  The  duodenum  is  now  clamped  off  with  two  parallel  clamps  and 
divided  between  them — the  adjacent  regions  having  been  packed  ofi  with 
gauze.  Both  free  ends  are  also  well  protected  with  gauze  (the  duodenum  being 
well  cleansed) — the  clamps  being  left  in  situ.  (5)  The  gastro-splenic  omen- 
tum is  ligated  off  and  divided — and  also  the  gastrophrenic  omentum.  (6) 
While  some  tension  is  being  exercised  upon  the  stomach  to  draw  the  esophagus 
downward,  a  clamp  is  placed  upon  the  esophagus  as  high  up  as  possible.  An- 
other esophageal  clamp  is  placed  just  below  the  site  at  which  division  is  to  be 
made.  The  esoj)hageal  end  of  the  stomach  is  then  divided  between  the  clamps, 
the  freed  ends  being  treated  as  above  flcscribed,  the  esophageal  end  being 
particularly  clean.sed  and  protected.  (7)  An  attempt  is  then  made  to  ap- 
proximate the  duodenum  and  esophagus,  and  if  the  ends  come  together 
without  too  much  tension,  they  are  at  once  united.  If  the  esophageal  end  of 
the  stomach  (especially  when  much  of  the  cardiac  end  is  left)  be  too  large,  it  is 
sutured  down  to  fit  the  duodenum  (as  described  under  Pylorectomy).  In 
Schlatter's  oj)eration,  the  duodenum  was  sutured  to  the  esophagus  in  the  fol- 
lowing manner; — the  mucous  membrane  of  the  esophagus  was  united  to  that  of 
the  duodenum  by  continuous  silk  suture; — the  serous  and  muscular  coats  of 
each  viscus  were  then  united  by  c<intinuous  .suture;  and  both  of  these  were 
followed  by  a  row  of  Lembert  sutures.  The  clamps  are  then  removed.  (8) 
If  the  duodenum  cannot  be  made  to  easily  reach  the  esophagus,  the  duodenum 
is  closed  at  its  free  end  anrl  the  nearest  coil  of  jejunum  is  anastomo.sed  to  the 
esophagus  (esophago-jejunostomy) — followed,  if  thought  best,  by  an  anasto- 
mosis of  the  two  coils  of  jejunum  lower  down  (jejuno-jejunostomy).  (9) 
The  omenta  are  .sutured  into  as  nearly  a  normal  position  as  possible.  (10) 
The  viscera  are  replaced  and  the  abdomen  closed. 

Comment. — (1)  In  tying  off  the  great  omentum,  pass  a  finger  behind  to 
avoid  tying  off  the  mesocolon — which  has  been  done  by  the  best  surgeons.     (2) 
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oblique — (a)  Anterior  Branch  of  Twelfth  Intercostal,  penetrates  rectus  and 
is  distributed  below  a  point  midway  betw^een  umbilicus  and  pubis-{b) 
Lateral  Cutaneous  Branch  of  Twelfth  Intercostal,  penetrates  internal  oblique, 
then  emerges  from  external  oblique  from  2.5  to  8  cm.  (about  i  to  3  inches) 
above  the  iliac  crest,  and  is  distributed  to  skin  over  front  of  hip,  Ilio-hypo* 
gastric  branch  of  first  lumbar ;  emerges  from  upper  outer  border  of  psoas 
— runs  in  front  of  quadratus  lumborum  to  iliac  crest — piercing  trans>crsalis 
posteriorly,  and  divides  between  transversalis  and  internal  oblique,  about 
6.5  cm.  (about  2^  inches)  posterior  to  anterior  superior  iliac  spine  into— {i) 
Hypogastric  Branch,  passing  forward  between  transversalis  and  internal 
oblique,  pierces  internal  oblique,  then  pierces  aponeurosis  of  external  oblique 
about  2.5  cm.  (about  i  inch)  above  and  just  to  outer  side  of  external  abdominal 
ring,  and  supplies  skin  of  hypogastric  and  external  ring  region,— (b)  Iliac 
Branch,  piercing  internal  oblique  and  external  oblique  directly  above  crest  of 
ilium,  and  supplying  skin  of  gluteal  region  posterior  to  lateral  cutaneous 
branch  of  twelfth  dorsal  ner\'e.  Ilio-inguinal  branch  of  first  lumbar; 
passes  from  outer  border  of  psoas  just  inferior  to  ilio-h>'pogastric— nins 
obliquely  across  quadratus  lumborum  and  ihacus — jDenetrates  transversalis 
near  anterior  part  of  iliac  crest  (communicating  here  with  ilio-h)'pogaslric) 
— runs  forward  between  internal  oblique  and  transversalis,  piercing  internal 
oblique  a  little  in  front  of  anterior  superior  iliac  spine — passes  forward  beneath 
aponeurosis  of  external  oblique,  accompanying  cord  through  inguinal  canal 
and  emerging  at  external  abdominal  ring — supplying  skin  of  upper  and  inner 
aspects  of  thigh — and  scrotum  in  male,  and  labium  in  female. 

Distribution  of  Nerves  to  Posterior  Abdominal  Wall.— Posterior 
divisions  of  lumbar  nerves ;  dividing  into  internal  and  external  branches. 
Genitocrural  nerve;  arising  from  first  and  second  lumbar  ner>es,  passes 
obliquely  through  psoas,  emerging  from  its  inner  border  opposite  disc  between 
third  and  fourth  lumbar  vertebrae — passing  downward  upon  anterior  surface 
of  psoas  and  dividing,  at  outer  side  of  external  iliac  arter}-,  into — (a)  Genital 
Branch,  piercing  fascia  transversalis  and  descending  on  posterior  part  of 
spermatic  cord  through  inguinal  canal — emerging  at  external  abdominal  rinp 
and  supplying  cremaster  muscle  in  male,  and  round  Hgamcnt  in  female.— {^^ 
Crural  Branch,  descending  on  external  iliac  artery  and  piercing  fernowl 
sheath  about  5  cm.  (about  2  inches)  below  Poupart's  ligament,  to  be  d^-' 
tributed  to  skin  of  upper  central  part  of  thigh.    External  cutaneous ;  ari^^^^ 
from  second  and  third  lumbar  nerves,  emerges  from  center  of  outer  bol"<^^^ 
of  psoas  and  runs  obliquely  over  iliacus  muscle  to  notch  just  below  anler^^^ 
superior  iliac  spine,  where  it  escapes  beneath  Poupart's  ligament  on  to  thi*^  ' 
Anterior  crural;  obturator;  accessory  obturator  nerves — descend 
their  distributions  through  the  postero-lateral  aspect  of  the  abdomino-j^el 
wall. 

Summary  of  Distribution  of  Anterior  Abdominal  Nerves.— Sever^ 
and  eighth  run  upward  and  inward  and  supply  upper  third  of  abdomia^ 
wall; — ninth  and  tenth  run  nearly  transversely  inward  and  supply  midd^ 
third; — eleventh  and  twelfth,  and  Ilio-hypogastric  and  Ilioinguinal,  n^- 
downward  and  inward  and  supply  lower  third  of  abdominal  wall. 

Anterior  Sheath  of  Rectus. — Formed,  above,  by  blending  of  aponei*-^ 
roses  of  external  oblique  and  outer  lamella  of  internal  oblique — below,  hu* 
blending  of  aponeuroses  of  external  oblique,  internal  oblique,  and  irans-^ 
versalis. 

Posterior  Sheath  of  Rectus.— Formed,  above,  by  blending  of  ajn^neu-  ^ 
ro.ses  of  inner  lamella  of  internal  oblique  and  transversalis;  ne.xt  to  whichc^ 
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come,  in  order,  Iransversalis  fascia,  subperitoneal  areolar  tissue,  and  parietal 
|)eritoneum,— below  semilunar  fold  of  Douglas  by  transversalis  fascia  alone; 
next  to  which  come,  in  order,  sub[jeriloneal  areolar  tissue  and  parietal  peri- 
toneum. 

Linea  Alba. — A  tendinous  raphe,  extending  from  ensiform  cartilage  to 
Bj-mphysis  pubis,  down  median  line  of  abdominal  wall,  and  formed  by  the 
onion  of  the  aponeuroses  of  the  obliquus  extern  us  and  intcrnus  and  the  trans- 
fersalis,  between  the  inner  margins  of  the  rectus  muscles.  Most  distinct 
ust  abi>ve  the  umbilicus.  Practically  absent  below  semilunar  fold  of  Douglas 
because  from  that  line  downward  the  aponeuroses  of  external  obhque» 
internal 
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al  oblique,  and  transversalis  all  pass  in  front  of  rectus  (the  linea  alba 
formed  by  the  junction  of  the  anterior  and  posterior  aponeuroses  which 


brm  the  sheath  of  the  rectus). 
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WALL. 

Linea  alba — extending  from  a[)e\  of  ensiform  cartilage  io  symphysis  pubis 
"^broader  alxive,  narrower  Ijelow  the  umbilicus— incomplete  |>osteriorly 
only)  in  its  lower  fourth,  where  the  transvcrsiibs  fascia  replaces  it.  One  or 
nbcjth  borders  of  the  recti  are  apt  to  Ije  incised  in  operating  below  the  umbilicus. 
Represents  junction  of  inner  borders  tjf  ajioneuroses  of  the  flat  abdominal 
pnuscles. 

Linea?  semilunares — represent  the  line  of  division  of  the  aponeuroses  of 
he  abdomen — correspond  with  the  outer  borders  of  the  recti  muscles — extend 
rem  lowest  part  of  seventh  costal  cartilages  lo  spines  of  os  pubis,  so  curved 
that  opposite  the  umbilicus  they  are  6  to  7.5  cm.  (24  to  3  inches)  from  the 
median  line. 

LLneae  transversa? — three  tendinous  intersections  in  the  substance  of  the 
pecti  muscles,  forming  transverse  furrows  upon  their  surface — the  up[jer  one, 
jpposite.  or  just  below,  the  tip  of  the  ensiform  cartilage, — the  mid<lle  one, 
between  the  tip  of  the  ensiform  cartilage  and  the  umbilii  us  (about  oftjjosite 
the  tenth  costal  cartilage). — the  lower  one,  op][KJsile  the  umbilicus, —  (and 
lometimes  a  fourth  one,  l>elow  the  umbilicus). 

Semilunar  fold  of  Douglas— below  which  the  posterior  shealh  of  the  recti 
B  formeil  by  transversalis  fascia  alone — about  opposite  the  junction  of  the 
Bpper  three  fourths  and  the  lower  fourth  of  the  recti  muscles— about  3  cm. 
'i  j  inches)  below  the  umbilicus. 

Abdominal  furrow — extends  from  infrasternal  fossa  to,  or  a  little  below, 
the  umbilicus,  where  it  l>ecomes  lost.     Its  bottom  is  formed  by  the  linea  alba. 

Umbilicus — situated  in  the  linea  alba — always  above  the  level  of  the  highest 
)oints  of  the  crests  of  the  ilia  (generally  from  2  to  2.5  cm,,  J  to  i  inch,  above) 
—from  2  to  2.5  cm.  (|  to  i  inch)  above  and  to  the  inner  side  of  the  bifurcation 
Df  the  abdominal  aorta — <ipposite  the  tip  of  the  third  lumbar  spine,  or  the 
nienertcbral  disc  between  the  third  anfl  fourth  lumbar  vertebne. 

Spine  <if  the  os  pubis — found  by  following  up  the  tendon  of  the  abductor 
ongus — nearly  on  the  same  horizontal  line  as  the  upper  edge  of  the  gre;it 
trochanter — gives  attachment  to  the  outer  pillar  of  the  external  abrlominal 
ing. 

Anterior  .supcrit^r  iliac  spine — the  most  prominent  landmark  of  the  lower 
knter(»- lateral  abdominal  wall. 

Crests  of  the  iliac  bones — continuations  backward  uf  the  anterior  superior 
iac  spines  —  found  at  the  bottom  of  the  iliac  furrows,  in  the  Oeshy. 
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than  left  (that  is,  the  dividing  ridge  between  the  two  bronchi  lies  more  to  the 
left) — although  the  left  is  the  more  oblique  in  direction — wherefore,  foreign 
bodies  are  more  frequently  lodged  in  the  right  bronchus. 

Arteries. — Bronchial  branches  of  thoracic  aorta. 

Veins. ^Bronchial — emptying  into  vena  azygos  major  oq  right  side — and 
into  superior  intercostal  vein  on  left. 


I 
I 
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BRONCHOTOMY. 

Description. — Exposure  and  incision  of  the  bronchial  tubes.  Generally 
resorted  to  for  the  removal  of  foreign  txidies — and  sometimes  for  the  drainage 
of  bronchiectatic  cavities.  The  manner  and  site  of  the  operation  will  depend 
upon  the  circumstances  of  the  individual  case — the  manner  of  approach  being 
by  one  of  the  procedures  already  described. 

Where  Bronchotomy  is  done  for  the  removal  of  foreign  bodies,  the  main 
bronchi  are  the  ones  usually  ojienecJ — and  are  exposed  through  a  Posterior 
Mei'liastinal  Thoracotomy,  by  means  of  the  osteoplastic  flap  ojjerution  de- 
scribed at  page  593.  The  bronchi  are  opened  as  the  trachea  is  opened  in  that 
operation — either  directly  over  the  foreign  body — or  at  the  site  most  accessible 
to  the  object — the  object  being  sought,  in  the  latter  case,  by  slender,  curved 
forceps  introduced  through  the  opening  in  the  bronchus.  Both  the  bronchial 
wound  and  the  outer  wound  are  treated  as  in  the  operation  to  which  reference 
has  been  made. 

Where  BronchotomV  is  performed  to  afford  drainage  in  a  case  of  dilated 
bronchial  tube,  in  Bronchiectasis,  the  ojieration  is  practically  the  same  as 
Pneumotomy  for  abscess,  etc.  The  operation  is  rarely  (4  much  avail,  unless 
it  be  practically  a  single,  dcfmed  cavity  in  an  accessible  site,  pre\'iously  well 
located.    (See  Fig,  349,  J.) 


XIV.  THE  THORACIC  ESOPHAGUS. 

SURGICAL  ANATOMY. 
See  Esophagus  under  Ujjeralions  upon  the  Neck  (page  557). 


c   ^^. 

V  BV  POSTERtOR  MEDIASTINAL  OSTEOPLASTIC  FLAP  OPERATION. 

I^H   See  Posterior  Mediastinal  Thoracotomy  (page  503)- 

^^^m  Ex|>f>sure  and  incision  of  the  esophagus  in  the  posterior  mediastinum  are 
resorted  to  for  the  removal  of  foreign  bodies  situated  too  low  in  the  esophagus 
to  be  accessible  and  removable  from  a  cervical  esophagotomy. 

»  Having  isolated  the  esophagus,  as  described  in  the  operation  mentionetl. 

and  having  located  the  foreign  body,  the  esophagus  is  steadied  with  toothed 
forceps,  if  necessiiry — an  incision  in  its  longitudinal  axis  is  made — the  lips 
of  the  wound  are  held  apart  by  two  pairs  of  toothed  forceps,  and  the  foreign 
b<xly  removed  with  appropriate  forceps.  The  opening  into  the  es<iphagus 
should  be  made  upon  its  lateral  aspect  (generally  the  left  aspect).  The 
wound  in  the  esophagus,  in  favorable  cases,  may  be  sutured  with  cxitgut — 
for  drainage  pnay  take  place  into  the  stomach  (where  in  a  corresponding 
operation  upon  the  trachea,  or  bronchi,  drainage  is  by  means  of  the  external 
wound,  and  suturing  of  the  trachea  or  bronchus  is  not  indicated).  Drainage 
is  instituted  from  the  wall  of  the  esophagus  through  the  outer  wound.  (See 
Fig.  a49,  K.) 


CHAPTER  V. 

OPERATIONS  UPON  THE  ABEXDMINaPELVIC 

REGION. 

I.  THE  ABDOBUNO-PELVIC  WALL. 
SURGICAL  ANATOMY  OF  THE  ABDOHINO-PELVIC  VALL 

Boundaries  of  the  Abdomino-pelvic  Cavity. — Ahoivt ;  conca^x  dome 
of  diaphragm.  Below;  levatores  ani  and  coccygei  muscles  ("di^hr^m 
of  pelvis").    Laterally;  lower  thoracic,  and  abdominal  and  peine  walls. 

Boundaries  of  Abdominal  Cavity. — Superiorly ;  central  tendon  of  dii- 
phragm  (rising  to  about  inferior  end  of  sternum,  or  seventh  chondro-stenai 
joint) ;  right  half  of  diaphragm  (to  about  level  of  fifth  rib,  or  about  2.5  an.,  or 
I  inch,  below  right  male  nipple) ;  left  half  of  diaphragm  (rising  not  quite  so 
high  as  right) ;  costal  arches  and  ensiform  process  of  sternum.  Infurioriy; 
ileo-j)ectineal  lines,  laterally;  crest  of  pubic  bones,  anteriorly;  base  of  saoun 
and  sacro- vertebral  angle,  posteriorly;  Poupart's  ligaments,  superficially. 

Boundaries  of  Pelvic  Cavity.— Superiorly ;  iko-pectineal  lines,  later- 
ally; crest  of  pubic  bones,  anteriorly;  base  of  sacrum  and  sacro- vertebnl 
angle,  posteriorly.  Inferiorly;  Anteriorly;  pubic  arch  and  subpubic  liga- 
ment; rami  of  os  pubis  and  ischium; — Posteriorly;  great  sacro-sdatic  liga- 
ments and  tip  of  coccyx; — Laterally;  tuberosities  of  ischia. 

Regions  of  the  Abdomino-pelvic  Cavity  and  Their  Contents.— Basis  of 
divisions;  Two  horizontal  lines  are  drawn — one  corresponding  with  the 
lowest  ])art  of  the  tenth  costal  arch — the  other  with  the  most  prominent  lateral 
points  of  the  iliac  crests; — and  two  vertical  lines  are  made  to  intersect  ihew 
passing  upward  from  the  center  of  Poupart's  ligaments — thus  forming  the 
nine  following;  rej^ions  (Quain); — Epigastric;  most  or  all  of  left  lobe  of  liver; 
f)art  of  ri^ht  l()l)e  of  liver;  gall-bladder;  part  of  b(xly  and  cardiac  and  pyloric 
orifices  of  stomach;  first  and  second  parts  of  duodenum;  ducxieno-jejunal 
flexure;  i)ancreas;  supero-internal   part  of  spleen;  parts  of  both  kidneys; 
suprarenal   bodies.     Right  h)rpochondriac ;  most  of   right   lobe  of  liver; 
hej)atic  flexure  of  colon;  part  of  ri.L^ht  kidney.     Left  hypochondriac;  {»r- 
tion  of  .stomach;   greater  part  of  spleen;  tail  of  pancreas;  splenic  flexure w 
colon;  part  of  left  kidney;  part  of  left  lobe  of  liver  (sometimes).    Umbilica*i 
most  of  transverse   colon;  third    part    of  duodenum;  some    convolutions  ^^ 
jejunum  and  ileum;  part  of  mesenter}-;   part   of   great    omentum;  part    *^ 
right  kidney  (sometimes  parts  of  both).     Right  lumbar;  ascending  colc^*^' 
portion   of  right  kidney;   i)art   of  ileum  (sometimes).     Left  lumbar;  (^^, 
scending  colon;   part  of  jejunum;   small  part  of  left   kidney  (sometime^**' 
Hypogastric ;  convolutions  of  ileum;  bladder  in  children  (and  in  adults  whg^ 
distended);  gravid   uterus;  sigmoid  loop;  upper  portion  of  rectum.     Rigl^ 
iliac;  cauum,  with  vermiform  a])i)endix;   end  of  ileum.     Left   iliac;  sif^ 
moid  colon;  convolutions  of  jejunum  and  ileum. 

Apertures  in  the  Abdominal  Wall.— Above;  those  through  the  dia 
f)hragm  (see  that  structure,  page  596).  Below;  for  femoral  vessels:  forspcr 
niatic  cord.     Anteriorly;  umbilicus. 
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in  the  ninth,  tenth,  or  eleventh  intercostal  space,  in  the  mid-axillary  line — the 
most  general  position — and  the  tenth  space  being  the  one  most  frequently 
used; — (2)  Anteriorly,  in  the  subcostal  angle,  over  the  known  region  of  the 
liver  (on  anatomical  grounds) — in  the  space  bounded,  above,  by  the  costal 
arches,  and,  below,  by  a  line  from  the  right  ninth  costal  cartilage  to  the  left 
eighth  costal  cartilage.  In  abnormal  cases,  the  liver  may,  of  course,  be  looked 
for  considerably  lower  than  usual; — (3)  Posteriorly,  in  the  tenth  intercostal 
space  on  the  right.  The  liver  is  in  relation,  posteriorly,  with  the  tenth  and 
eleventh  ribs — and  the  pleura  comes  down  to  the  twelfth,  or  lower — hence  the 
pleura  would  be  pierced  if  not  displaced; — (4)  Transthoracic — preferably 
subpleural — rarely  transpleural.  See  subpleural  and  transpleural  hepatotomy, 
pages  810  and  812; — (5)  Below  the  free  border  of  the  ribs — where  the  liver 
dulness  extends  below; — (6)  At  any  ]K)int  from  which  liver  substance  can  be 
reached  with  minimum  risk  and  danger — the  guides  Ijeing  anatomical  and 
physical.  Upon  the  withdrawal  of  the  needle  the  j)Uiicture-wound  is  generally 
scaled  with  sterile  gauze  and  collodion.     (See  Fig.  481.) 

Comment. — (i)  Wounding  of  the  lung  should  be  avoided — and  also 
piercing  of  the  pleura  or  diaphragm,  unless  specially  indicated.  (2)  The  dia- 
phragm would  be  penetrated  by  any  puncture  above  the  lower  border  of  the 
ribs  or  costal  arch.  The  pleura  would  be  penetrated  by  any  puncture  above 
the  eighth  right  rib  in  the  nipple-line^the  ninth  right  rib  in  the  mifl-axillary 
line — (the  tenth  left  rib  in  the  same  line) — and  the  twelfth  right  ril)  in  the  pos- 
terior scapular  line.  The  lung  would  be  |)enctraled  l)y  any  puncture  alxne  the 
sixth  costo-slcrnal  articulation  in  front^thc  sixth  right  rib  in  the  nipple-line — 
the  eighth  right  rib  at  the  mid-axillary  line — and  the  right  twelfth  rib  in  the 
.scapular  line. 

HEPATOTOMY  IN  GENERAL. 

(I)  Hepatotomy  consists  in  an  incision  of  the  liver — and  is  generally  re- 
sorted to  for  abscess,  hydatid  cyst,  or  oilier  tumor.  The  site  of  the  incision 
is  usually  determined  in  advance — by  the  j)resence  of  a  tumor,  or  as  a  result  of 
an  exploratory  puncture.  (2)  The  liver  may  be  exposed  by  the  transperito- 
neal, subj)leural,  or  transpleural  routes — and  each  of  these  routes  maybe  fol- 
lowed from  the  anterior,  lateral,  or  j>osterior  aspects  of  the  thoracico-al)dom- 
inal  wall — though  each  method  of  approach  usually  has  a  site  of  preference. 
(3)  The  selection  of  the  site  and  method  of  operation  will  depend  upon  the 
location  of  the  abscess,  or  other  condition — as  to  its  acces.sibility,  importance 
of  contiguous  organs,  and  possibility  of  drainage.  (4)  The  choice  of  incision 
for  approaching  the  liver  transperitoncally  will  generally  lie  between  the  oblique 
subcostal  and  vertical  subcostal  incisions — each  having  its  advantages  (see 
General  Surgical  Considerations).  It  is  to  be  remembered  that  abscesses, 
hydatids,  tumors,  etc.,  often  i)roject  downward  considerably  below  the  ribs. 
It  is  also  to  be  remembered  that,  after  incision  of  such  sacs  and  emptying  of 
their  contents,  there  is  a  tendency  for  the  portion  of  involved  liver  to  regain  its 
normal  position — and  that,  therefore,  in  calculating  to  suture  such  parts  to  the 
abdominal  wall  for  drainage,  calculation  must  be  made  that  the  stitching  will 
not  draw  the  part  too  far  out  of  its  natural  po.sition.  (5)  Where  no  guide 
exists,  the  anterior  or  antero-lateral  subcostal  transperitoneal  route  is  generally 
chosen,  as,  in  abscess,  pus  is  usually  in  the  more  anterior  part  of  the  right  lobe. 
But  after  exposure  of  the  liver,  if,  by  exploratory  syringe,  or  othenvise,  pus  be 
found  in  a  locality  more  conveniently  reached  and  drained  from  another  ex- 
ternal incision,  the  first  incision  may  be  closed  and  a  second  made  in  the  in- 
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oblique — (a)  Anterior  Branch  of  Twelfth  Intercostal,  penetrates  rectus  and 
is  distributed  below  a  point  midway  between  umbilicus  and  pubis— (b) 
Lateral  Cutaneous  Branch  of  Twelfth  Intercostal,  penetrates  internal  oblique, 
then  emerges  from  external  oblique  from  2.5  to  8  cm.  (about  i  to  3  inches) 
above  the  iliac  crest,  and  is  distributed  to  skin  over  front  of  hip.  Ilio-hypo- 
gastric  branch  of  first  lumbar ;  emerges  from  upper  outer  border  of  psoas 
— runs  in  front  of  quadratus  lumborum  to  iliac  crest — piercing  transversalis 
posteriorly,  and  divides  between  transversalis  and  internal  oblique,  about 
6.5  cm.  (about  2^  inches)  posterior  to  anterior  superior  iliac  spine  into-(i) 
Hypogastric  Branch,  passing  forward  between  transversalis  and  internal 
oblique,  pierces  internal  obhque,  then  pierces  aponeurosis  of  external  oblique 
about  2.5  cm.  (about  i  inch)  above  and  just  to  outer  side  of  external  abdominal 
ring,  and  supplies  skin  of  h^'pogastric  and  external  ring  region, — (b)  Iliac 
Branch,  piercing  internal  oblique  and  external  oblique  directly  above  crest  of 
iUum,  and  supplying  skin  of  gluteal  region  posterior  to  lateral  cutaneous 
branch  of  twelfth  dorsal  ner\'e.  Ilio-inguiiud  branch  of  first  Imnbar; 
passes  from  outer  border  of  psoas  just  inferior  to  ilio-h\*pogastric— runs 
obliquely  across  quadratus  lumborum  and  iliacus — penetrates  transversalis 
near  anterior  part  of  iliac  crest  (communicating  here  with  ilio-hj-pogaslric) 
— runs  forward  between  internal  oblique  and  transversalis,  piercing  internal 
oblique  a  little  in  front  of  anterior  superior  iliac  spine — passes  forward  beneath 
aponeurosis  of  external  oblique,  accompanying  cord  through  inguinal  canal 
and  emerging  at  external  abdominal  ring — supplying  skin  of  upper  and  inner 
aspects  of  thigh — and  scrotum  in  male,  and  labium  in  female. 

Distribution  of  Nerves  to  Posterior  Abdominal  Wall.— Posterior 
divisions  of  Itmibar  nerves ;  dividing  into  internal  and  external  branches. 
Genitocrural  nerve;  arising  from  first  and  second  lumbar  ner^•es,  passes 
obliquely  through  psoas,  emerging  from  its  inner  border  opposite  disc  between 
third  and  fourth  lumbar  vertebrae — passing  downward  upon  anterior  surface 
of  psoas  and  dividing,  at  outer  side  of  external  iliac  arter>',  into — (a)  Genital 
Branch,  piercing  fascia  transversalis  and  descending  on  posterior  part  of 
spermatic  cord  through  inguinal  canal — emerging  at  external  abdominal  ring 
and  supplying  cremaster  muscle  in  male,  and  round  ligament  in  female.—!"^ 
Crural  Branch,  descending  on  external  iliac  artery  and  piercing  fcmot^' 
sheath  about  5  cm.  (about  2  inches)  below  Poupart's  ligament,  to  be  d^-' 
tributed  to  .^kin  of  upper  central  part  of  thigh.    External  cutaneous;  ari>*"J^ 
from  second  and  third  lumbar  nerves,  emerges  from  center  of  outer  bor^^^ 
of  psoas  and  runs  obliquely  over  iliacus  muscle  to  notch  just  below  ante^^^ 
superior  iliac  spine,  where  it  escapes  beneath  Poupart's  ligament  on  to  l\\\^^ 
Anterior  crural;  obturator;  accessory  obturator  nerves — descend 
their  distributions  through  the  postero-lateral  aspect  of  the  abdomino-pel*^^ 
wall. 

Simimary  of  Distribution  of  Anterior  Abdominal  Nerves.— Seven  * 
and  eighth  run  uj)ward  and  inward  and  supply  upper  third  of  abdomin  ^ 
wall; — ninth  and  tenth  run  nearly  transversely  inward  and  supply  midd  ' 
third; — eleventh  and  twelfth,  and  Iliohypogastric  and  Ilioinguinal,  ru^ 
downward  and  inward  and  supply  lower  third  of  abdominal  wall. 

Anterior  Sheath  of  Rectus. — Formed,  above,  by  blending  of  aponeu^ 
roses  of  external  oblique  and  outer  lamella  of  internal  oblique — below,  b^* 
blending  of  aponeuroses  of  external  oblique,  internal  oblique,  and  trans  ^ 
versalis. 

Posterior  Sheath  of  Rectus. — Formed,  above,  by  blending  of  aptmeu  J 
roses  of  inner  lamella  of  internal  oblique  and  transversalis;  next  to  whiciH 
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come^  in  order,  transversalis  fascia,  subperitoneal  areolar  tissue,  and  parietal 
peritoneum, — below  semilunar  fold  of  Douglas,  by  transversalis  fascia  alone; 
next  to  which  come,  in  order,  subperitoneal  areolar  tissue  and  parietal  peri- 
toneum. 

Linea  Alba. — A  tendinous  raphe,  extending;  from  ensiform  cartilage  to 
^■mphysis  pubis,  down  niedian  line  of  al>dominal  wall,  and  formed  by  the 
^ion  of  the  aponeuroses  of  the  obliquus  externus  and  internus  and  the  trans- 
rersalts,  between  the  inner  margins  of  the  rectus  muscles.  Most  distinct 
mist  al)ove  the  umbilicus.  Practically  absent  t>dow  semilunar  fold  of  Douglas 
—because  from  that  line  downward  the  aponeuroses  of  external  oblique, 
temal  oblique,  and  transversalis  all  pass  m  front  of  rectus  (the  linea  alba 
;in;?  formed  by  the  junction  of  the  anterior  and  [>ostcrior  aponeuroses  which 
lorm  the  sheath  of  the  rectus). 
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WALL. 

Linea  alba — extcnrlinj^  from  apex  of  ensiform  cartiUi^^^e  to  symphysis  pubis 
^broader  above,  narrower  below  the  umbilicus — incomijlele  posteriorly 
(only)  in  its  lower  fourth,  where  the  transversalis  fascia  replaces  it.  One  or 
b<>th  borders  of  the  recti  are  apt  to  be  incised  in  operating  lx;low  the  umbilicus. 
Represents  junction  of  inner  borders  of  aponeuroses  of  the  flat  abdominal 
Bjuscles. 

Linea?  semilunares — represent  the  line  of  rli vision  of  the  aponeuroses  of 
the  abdomen — correspond  with  the  outer  borders  of  the  recti  muscles — extend 
rom  lowest  part  of  seventh  costal  cartilages  to  spines  of  os  pubis,  so  curved 
that  opposite  the  umbilicus  they  arc  6  to  7,5  cm.  (3J  to  3  inches)  from  the 
median  line. 

Linea?  transversa? — three  tendinous  intersections  in  the  substance  of  the 
tecti  muscles,  farming  transverse  furrows  upon  their  surface— the  upper  one, 
opposite,  or  just  below,  the  tip  of  the  ensiform  cartilage, — the  middle  one, 
between  the  tip  of  the  ensiform  cartilage  and  the  uml>ilicus  (abtul  o[>posite 
the  tenth  costal  cartilage), — the  lower  one,  opposite  the  umbilicus,— (and 
lometimes  a  fourth  one,  beiow  the  umbilicus). 

Semilunar  fold  of  Douglas — below  which  the  posterior  sheath  of  the  recti 
5  formed  by  transversalis  fascia  alone  -about  opposite  the  junction  of  the 
Bpj>er  three  fourths  and  the  !i>wer  fourth  of  the  recti  muscles — about  3  cm. 
|ii  inches)  below  the  umbilicus. 

r     Abdominal  furrow — extends  from  infrasternal  fossa  in,  or  a  little  below, 
the  umbilicus,  where  it  Ijecomes  lost.     Its  bottom  is  formed  by  the  linea  alba. 

Umbilicus  —situated  in  the  linea  alba — always  above  the  level  of  the  highest 
^ints  of  the  crests  of  the  ilia  (generally  from  2  to  2.5  cm,,  f  to  i  inch,  above) 
^from  2  to  2.5  cm.  (|  to  1  inch)  above  and  to  the  inner  side  of  the  bifurcation 
9i  the  abdominal  aorta — np[>osite  the  tip  of  the  third  lumbar  spine,  or  the 
Intervertebral  disc  fietween  the  third  and  fourth  lumbar  vertebne. 

Spine  of  the  os  pubis — found  by  following  up  the  tendon  of  the  abductor 
bngus — nearly  on  the  .'iiime  hori/onlal  line  as  the  upper  edge  of  the  great 
fcrochanlcr — gives  attachment  to  the  outer  pillar  of  the  external  abdominal 
ring. 

Anterior  superior  iliac  spine — the  most  prominent  landmark  of  the  lower 
Intero-lateral  abdominal  wall. 

Crests  of  the  iliac  bones — continuations  backward  of  the  anterior  sufierior 
iac  spines  — found  al  the  bottom  of  the  iliac  furrows,  in  the  fleshy. 
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he  edges  of  the  abscess  wall,  including  Glisson's  capsule,  are  seized  with 
p)ecial  forceps  and  drawn  up  into  the  wound  and  everted,  while  the  balance  of 
ts  contents  is  emptied — the  borders  of  the  abscess  cavity  are  then  stitched  to 
he  edges  of  the  abdominal  wound  at  its  lower  plane  (that  is,  to  the  parietal 
)critoneum,  subserous  areolar  tissue,  transversalis  fascia,  and  possibly  into  the 
dge  of  the  muscle  tissue)  with  continuous  or  interrupted  silk  or  chromic  gut 
utures — closing  in  either  end  of  the  abdominal  wound  in  the  usual  way — 
eaving  room  for  the  exit  of  tube  or  gauze  drain.  Or,  pursuing  a  second 
ourse — (b)  Before  opening  the  peritoneum,  and  after  recognizing  that  the 
)arictal  and  hepatic  peritoneal  surfaces  are  not  adherent,  the  parietal  peri- 
oneum  (by  slight  outward  separation  of  the  extraperitoneal  parts  of  both  lips 
►f  the  wound)  may  be  stitched,  with  curved  needle,  to  the  hepatic  surface  over 
in  elliptical  area,  with  continuous  silk  or  chromic  gut — surrounding  and  further 
>rotecting  the  area  by  gauze  packing — and  then  incision  is  made  simultane- 
ously through  j)arietal  anrl  visceral  jicritoneum  into  the  liver — drainage  being 
stablished  and  the  wound  treated  as  in  (a).  (B)  In  Two  Stages; — This 
ncthod  is  practised  only  where  no  arlhesions  are  found — and  when  no  haste 
xists.  The  i)arietal  peritoneum  is  united  to  the  serous  surface  of  the  liver  in 
►ne  of  the  two  above  ways — the  gauze  packing  being  j)referable  to  the  stitching 
or  both  may  be  used  together) — the  wound  being  packed  with  gauze,  pressing 
he  serous  surfaces  logclher  for  two  or  three  days — after  which  the  incision  is 
nade  and  the  operation  com])lctcd  as  in  (a)  above. 

Comment. — \\  here  the  abscess,  or  other  cavity,  is  incised  before  the  ab- 
lominal  wall  is  sutured  to  the  liver,  the  suturing  of  the  margin  of  the  cavity  to 
he  abdominal  wound  is  aided  by  inserting  the  left  index-finger  into  the  cavity 
ind  hooking  it  forward — thus  liolding  it  in  contact  with  the  abdominal  wall 
v'hile  the  sutukcs  are  being  ])Iaced  and  tied. 


EXPOSURE  OF  LIVER  BY  ANTERIOR  SUBCOSTAL  TRANS- 
PERITONEAL ROUTE 

BV  ANTKKIOk  VF.RTICAI.  INCISION   TIlkOrGH   RIGHT  LINKA   SEMILUN.\RIS. 

Description.  A  free  exposure  is  thus  given — which  may  be  lengthened 
o  as  to  give  access  to  both  ])eritoneal  and  pelvic  cavities.  See  General  Sur- 
;ical  C\)nsiderations.  The  inci>ion  may  also  be  placed  to  the  outer  side  of  the 
ight  semilunar  line. 

Preparation  -Position. — As  for  abdominal  section. 

Landmarks.— Right  Linea  Semilunaris  (which  extends  from  the  ninth 
ight  costal  cartilage  to  llio  j)ul)ic  s]»inc,  passing  within  7.5  cm.  [3  inches]  of  the 
mibilicus);  right  costal  arch. 

Incision.— A'crtically  iiownwanl  in  the  right  semilunar  line,  beginning  at 
he  right  ninth  c(^stal  cartilage  and  extending  as  far  as  necessary-  (Fig.  452,  G). 

Operation. — Incise  sl.in — fascia — external  oblique  (obliquely) — internal 
)blique  (ol)li(jU('ly) — abdominal  nerves  between  internal  oblique  and  trans- 
•er>alis  arc  almost  necessarily  divided  (except  in  very  short  incisions  they  may 
iometinu's  be  flis|>lacod)— transversalis  muscles  (transversely) — transversalis 
as(ia.  subserous  areolar  ti>sue  and  peritoneum — entering  the  abdomen  in  the 
)riginal  line.     All  hemorrhage  is  controlled — the  lips  of  the  wound  retracted — 
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GENERAL  SURGICAL  CONSIDERATIONS  IN  OPERATIONS  UPON  THE 

ABDOMINO-PELVIC  CAVITY. 

Guide  to  the  choice  of  special  abdominal  incisions — thai  incision  should 
be  chosen  which  most  satisfactorily  accomplishes  the  following  (in  order  of 
importance): — free  access — avoidance  of  nerves — separation  of  muscular 
and  aponeurotic  fibers  rather  than  their  (h'vision— avoidance  of  vessels. 

Separation  of  the  fillers  of  muscles  and  aponeuroses  in  their  cleavage  Une 
should  always  be  done  in  preference  to  a  division  of  those  fibers  transversely 
or  even  obliquely. 

Blood-vessels,  as  compared  with  nerves,  are  of  secondary  importance — 
though  the  deep  epigastric  artery  (the  most  important  of  the  abdominal 
Wall),  and  its  anastomosis  with  the  superior  epigastric  of  the  internal  mam- 
man.',  should  be  s[>ared  when  possible. 

Better  to  cut  through  muscle  than  through  a[>oncurosis  (where  cleavage 
separation  is  not  possible) — as  the  former  is  more  resistant  to  hernia  (Hyrtl). 

Median  Incisions — available  for  parts  most  accessible  thereby.  Through 
a  median  incision  above  the  umbilicus;  the  stomach,  liver,  jiancreas,  and 
intestines  may  be  reached.  Through  a  median  incision  below  the  umljilicus; 
tlhe  intestines,  bladder,  ureters,  uterus,  and  ovaries  may  be  reached. 

Lateral  \'erlical  Incisions — (along  the  outer  btjrdcr  of  the  rectus) — not  ad- 
visable ordinarily,  as  they  tlivide  the  motor  nerves  to  the  rectus  muscle,  and 
thereby  predispose  to  hernia.  When  done,  generally  done  for  the  gall-bladder 
and  ducts,  duo«ienum.  ascending  and  descending  colons,  sjileen,  and  kidneys. 

Transverse  or  slightly  Oblique  Incisions — [>referable  for  reaching  those 
sites  laterally  placed.  The  incisions  are  more  or  less  jiarallel  with  the  nerves^ 
the  muscles  are  separated  in  their  cleavage  lines,  where  [possible,  anrl  re- 
tracted— the  nerves  are  recognized  in  the  intermuscular  planes  (especially 
I  between  internal  oblique  and  transversals)  and  held  to  one  side.  This 
'incision  may  be  used  for  the  appendix,  ascending  and  descending  colons, 
kidneys,  stomach,  liver,  gall-ducts,  intestines,  and  ureters. 

Special  .\brlominaI  Incisions — see  the  ditlurent  methods  of  abdominal 
section  folUnving. 

In  the  al)ove  summary  of  abdnminal  incisions  no  hard-and-fast  rule  exists 
as  to  their  application — it  merely  being  meant  to  mention  some  cases  in 
which  each  category  of  incisions  may  be  used — more  specitic  data  being  given 
rlinder  the  different  viscera. 

All  abdominal  incisions  should  avoid,  where  y>ossibIe,  the  anterior  branches 
t)f  the  dorsal  and  lumbar  nerves — which  run  (ibliqucly  from  l>ehind  downward 
fcnd  forward  Wtween  the  muscular  abdt»minal  jjlanes.  The  lower  abdominal 
toencs  run  inwardly  somewhat  more  transversely  than  do  the  fibers  of  the 
xtcrnal  oblique  muscle  an<l  aponeurosis — sfi  that  in  an  oblique  incision 
Parallel  with  the  I'iIkts,  one  or  more  nerves  may  be  encountered — but  should 
>e  recognized,  and  can  generally  Ix*  sjiared. 

All  vertical  incisions  of  the  abdominal  wall,  of  any  length,  except  those 
the  median  line,  cut  one  or  more  nerves. 

Vertical  incisions  over  the  center  of  the  rectus  divide  the  motor  nerves 
lo  the  inner  half  of  the  rectus  muscle. 

Long  cutaneous  and  fascial  incisions  are  harmless — and  are  desirable  if 
Ihereby  free  access  to  the  site  be  gained. 

Longer  incisions  are  necessary  in  the  intramu.scular  separation  than  where 
the  muscle -fibers  are  cut. 

Longer  incisions  are  necessary  in  ver>'  fat  and  thick  abdominal  walls. 


630  OPERATIONS  UPON  THE  ABDOMINO-FELVIC  REGION. 

Hernia  is  more  apt  to  follow  incisions  in  the  lower  than  in  the  upper 
part  of  the  abdomen — and  in  the  anterior  rather  than  in  the  lateral  and 
posterior  portions. 

Linea  alba  is  broader  above  than  below  the  umbilicus,  hence  both  inner 
rectal  borders  are  more  likely  to  be  exposed  by  a  median  indsion  below 
than  above  the  navel.  If  it  be  desired  to  identify  the  linea  alba,  after  cutting 
through  the  superficial  fascia,  make  a  slightly  oblique  superficial  incision  over 
the  median  line — until  the  linea  alba  is  recognized  as  a  while  fascial  line 
or  as  a  cord  extending  between  the  inner  borders  of  the  recti. 

Pyramidales  (one  or  both)  may  overlap  the  median  line  and  their  fibers 
may  be  divided  in  a  median  abdominal  section  performed  low  down. 

Lineae  transversae  do  not  extend  all  the  way  through  the  rectus  to  its 
posterior  aspect. 

Avoid  cutting  through  the  umbilicus,  ordinarily.  Also  pass  slightly  to  its 
left  to  avoid  the  round  ligament.  Incision  may  be  made  directly  through 
the  center  of  the  umbilicus  itself — inclining  slightly  to  the  left  just  abo^-e  it, 
to  avoid  the  round  ligament.  Kelly  mentions,  after  cutting  through  the  um- 
bilicus, that  it  is  well,  in  closing  the  wound,  to  "  split  it  on  each  side  before 
putting  in  sutures,  to  convert  the  naturally  thin  surface  between  skin  and 
peritoneum  into  a  broader  area  for  better  approximation.  ** 

If  the  round  ligament  of  the  liver  be  cut  during  operation,  no  harm  (rf 
consequence  is  done.     It  should  be  repaired  with  chromic  gut  suture. 

Peritoneum  is  more  loosely  connected  with  the  linea  alba  above  and  below 
the  umbilicus — and  more  closely  in  the  neighborhood  of  the  umbilicus. 

A  transverse  vessel  in  the  subcutaneous  fat,  about  2  cm.  (|  inch)  above 
the  symphysis  pubis,  is  mentioned  by  Kelly,  which  spouts  arterial  blood  from 
one  side  and  venous  blood  from  the  other  when  cut.  He  also  mentions  one 
or  more  veins  ("  celiotomy  veins")  lying  just  over  the  peritoneum  in  the  lower 
third  of  the  linea  alba,  running  ver)'  nearly  parallel  with  the  linea  alba  and 
ending  in  the  vesical  plexus  at  the  neck  of  the  bladder. 

Emj)ty  the  bladder  before  operating — and,  if  necessar}',  outline  the  bladder 
with  a  sound  during  o))eration. 

In  all  operations  involving  the  pelvic  and  lower  abdominal  regions,  l^"*^ 
Trendelenburg  ])osilion  is  desirable — causing  a  displacement  of  the  intestit^*^ 
and  viscera  above  away  from  the  field  of  operation.     It  should  be  as>um^ 
just  ix'fore  the  oi)erati(m  and  continued  during  it — at  an  angle  of  from    ^ 
to  45  dc<:jrees,  the  average  being  about  30  degrees.  . 

Intestines  and  \iscera  are  best  held  out  of  the  way  by  means  of  tlat  pi» 
of  sterilized  non-absorbable  cotton  covered  with  non-absorbable  gauze. 

As  soon  as  the  peritoneum  is  incised,  and  in  order  to  make  less  lik^*^ 
the  stripping  of  the  peritoneum  from  the  muscular  wall,  a  silk  ligature  m^^ 
be  passed  into  either  lip  of   the  peritoneum,  including  the  muscular  ua 
and  used  as  a  retractor,  after  being  knotted. 

In  incising  the  abdominal  wall  the  |)eriioneum  is  at  first  only  o|)ene<i  ^ 
a  limited  extent— the  opening  being  increased  after  intra-abdominal  examini'^ 
tion  hy  means  of  a  finger  intrtKluced. 

Avoid  mistaking  the  transversalis  fascia  for  subserous  areolar  tissue— an^ 
subserous  areolar  tissue  for  omentum — and  especially  intestine  for  |)eriloneuni^ 

In  clcansini!;  the  abdomino-j)elvic  cavity,  the  natural  foss;e  should  receivr' 
especial  attention — especially  Douglas's  cul-de-sac.  rectal,  duodenal,  jejunal^ 
renal,  and  ca'cal. 

I'ari  or  all  of  the  omentum  may  be  ligated  off  and  removed. 

Suture-materials— For  peritoneum;  fine,   plain  catgut.     For  fascial   ancJ» 


aponeurotic  planes;  chromic  gut,  kanj»aroo  tendon,  silk,  silver  wire.  For 
muscles;  chromic  gut,  plain  gut,  siik,  kangaroo  tendon.  For  subcuUineous 
tissue;  plain  or  chromic  gut.  silk.     For  skin;  silkworm -gut,  silk  (gut). 

Avoid  including  omentum  and  intestinal  walls  in  the  tightening  of  sutures. 

Just  before  lightening  the  lust  suture  or  two,  press  upun  the  abdominal 
wall  lo  expel  air  or  fluids. 

Quilt  sutures  may  be  used  for  the  fascial  planes  of  suturing. 

Relaxation  sutures  may  be  used — about  2.5  cm.  (i  inch)  apart,  and  from 
about  1 .2  lo  2  cm,  (i  to  f  inch)  from  the  edges  of  the  wound. 

In  ail  kinds  of  suturing  the  pDJcess  is  aided  by  the  use  of  wound-hooks, 
which  render  the  edges  straight,  parallel,  and  tense,  and  lift  away  the  abdomi- 
nal wall  from  the  underlying  intestines  and  viscera. 

Sutures  are  removed  from  the  tenth  to  the  fifteenth  dav. 


INSTRUMENTS  USED  IN  OPERATIONS  UPON  THE  ABDOMINO-PELVIC 

WALL* 

Scalpels;  probe-pointed  bistoury;  scissors,  pointed  and  i)lunt,  straight  and 
cur\'ed;  forceps,  dissecting  and  toothed;  artery  clamp  forceps:  retractors, 
various;  probe;  grooved  director;  tenaculum;  WDund-hcM:)ks;  sponge- holders; 
aneurism  needle  ;  needles,  curved  and  straight  ;  neeflle-hnlder;  ligature-car- 
riers; ligatures  and  sutures,  plain  and  chromic  gut,  silk,  silkworm-gul;  gauze 
m  pads;  drainage-tubes. 

I  MEDIAN  ABDOMINAL  SECTION. 

P  Description. — The  opening  of  the  abdominal  or  abdomino-pelvic  cavity 
thnjugh  an  incisitm  in  the  median  line  of  the  abdomino  pelvic  wall.  The 
site  of  this  incision  may  l>e  anywhere  between  the  lip  of  the  ensiform  cartilage 
and  the  sym[>hysis  pubis—dependent  upon  the  object  of  the  operation.  Ab- 
dominal section,  except  in  cases  where  done  for  exploration,  is  generally  bul 
the  preliminarv'  step  preceding  some  sfiecial  oj>eration. 

Preparation. — Anteriitr  abdominal  wall  shaved,  especially  along  site  of 
linea  all)a.  Recesses  of  navel  thoroughly  cteanseil.  Bbfldcr  is  em{)ticd. 
espe*  ially  if  incision  is  to  extend  very  low. 

Position. — Patient   supine,   at   edge  of   table,   with   arm   heneath   back. 

"  n-site  is  walled  olT  with  sterilized  towels.     Surgeon  on  right,  cutting 

ibove  downward.     A.ssistant  opposite. 

Landmarks.  -  Median  line  (linea  alba).     The  center  of  the  lower  porlidn 

of  the  sternum,  the  umbilicus,  and  the  suprapubic  notch  all  are  in  ihe  median 

straight  line  of  the  body  in  the  normal  abtlomen. 

Incision.— Is  placed  directly  in  the  median  line^aboxe,  below,  or  in- 
cluding the  umbilicus,  as  indicatecL  If  more  room  be  needed  than  jdanned 
in  the  original  incision,  it  may  lie  gtjlien  by  continuing  the  incision  upward 
or  downward,  .\fter  incising  lo  within  5  cm.  (2  inches)  of  the  bladder,  great 
care  should  be  exercised  ami  the  I)iadder  fmttruckxl  away  from  the  tine  t^f 
incision  by  the  lingers  of  the  left  hand  —  for.  although  empty,  if  adherent 
unusually  high,  it  may  be  woumled.  In  pa.ssing  the  site  of  the  umf>ilicus 
the  incision  may  be  ciirrieil  directly  through  its  center,  with  a  slight  lentlcncy 
to  the  left  just  above  the  umbilicus,  to  avoid  the  suspensory  ligament  of  the 
liver — or  may  pass,  when  quite  near  the  upper  or  lower  as[)ects  of  the  um- 
bilicus, in  a  curved  direction  around  it — the  curve  passing  to  the  left,  thereby 
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the  region,  further  guarding  against  infection.  To  relieve  the  tension  part  of 
the  contents  of  the  cavity  is  first  aspirated.  The  liver  is  then  incised  and 
drained.  The  wound  is  closed  up  to  the  site  of  drainage — so  suturing  the 
parts  that  the  thoracic  cavity  is  shut  off  and  the  pleura  prevented  from  coming 
into  the  region  of  the  wound,  (b)  In  Two  Stages; — The  diaphragm  is 
sutured  as  above  to  the  liver  and  the  wound  packed — and,  after  two  or  three 
days,  when  adhesions  have  occurred,  the  liver  is  incised  and  drained — and  the 
wound  treated  with  the  same  precautions  as  just  given. 

Comment. — (i)  Parts  of  at  least  two  ribs  should  generally  be  excised — to 
give  the  necessary  room  to  meet  the  difficulties  which  are  apt  to  arise  in  the 
progress  of  the  operation.  (2)  Where,  from  the  position  of  the  opening  it  is 
possible  to  do  so,  it  is  well  to  unite  the  edges  of  the  diaphragm  to  the  edges  of 
the  thoracic  wound — thus  giving  freer  drainage  and  better  protection  of  the 
neighboring  parts  from  infection. 


EXPOSURE  OF  LIVER  BY  TRANSPLEURAL  ROUTE 

BY  PARTIAL  I-:.\CISION  OF  ONK  OR  MORK  RIBS  OPPOSITK  THE  PLEURA. 

Description. — roUowing  the  subperiosteal  e.xcision  of  parts  of  one  or 
more  ril)s,  no  attempt  is  made  to  avoid  the  pleura,  but  care  is  taken  not  to  open 
it  prematurely.  After  entering  the  thoracic  cavity,  in  the  same  manner  as  in 
the  last  operation,  the  costal  and  diaj^hragmalic  pleura?  are  recognized — their 
surfaces  are  then  sutured  together  in  the  form  of  a  circle  or  an  ellipse — and  an 
opening  is  made  through  their  united  surfaces — at  once  if  necessar}', — after 
two  or  three  days  if  haste  be  unnecessary.  Thus  an  attempt  is  made  to  pre- 
vent the  invasion  and  infection  of  their  cavity.  The  operation  is  inferior  to  the 
subpleural  method,  whicli  should  always  be  practised  if  possible — reserving  the 
method  just  described  for  those  cases  in  which  the  pleura  cannot  be  thus  sepa- 
rated and  pushed  above  the  seat  of  operation.  In  the  following  account  parts 
of  the  seventh  and  eighth  riglit  ribs  will  be  excised  in  the  antero-lateral  aspect 
of  the  chest. 

Preparation — Position — Landmarks — Incision. — As  in  the  operation 
last  described. 

Operation.-  -Same  as  in  the  alcove  operation — except  that  when  the  pleura 
is  e.\))osed,  instead  of  detaching  and  displacing  it  upward,  the  costal  and  dia- 
phragmatic pleune  are  sutured  together  in  an  elliptical  or  circular  outline, 
with  continuous  suture  of  silk  or  fine  chromic  gut  carried  upon  a  cur\'ed  needle 
in  a  holder — carefully  guarding  against  opening  the  pleural  cavity  in  the  pro- 
cess of  manijmlation — it  lieing  very  difficult  to  prevent  the  tearing  out  of  the 
|)lcural  stitches.  The  operation  may  now  be  concluded  in  one  or  in  two 
stages:  -  (a)  In  One  Stage;  Through  the  center  of  the  area  thus  sutured,  the 
two  pleurie  are  incised-- through  this  incision  the  diaphragm  is  exposed— the 
margins  t)f  the  pleura'  are  now  sutured  as  one  layer  to  the  diaphragm,  over  an 
elliptical  area,  with  continuous  suture  of  silk  or  fine  chromic  gut,  carried  up>on 
a  fully  curved  needle  in  a  holder— the  surrounding  area  is  packed  off  with 
gau/e.  in  addition — the  diaphragm  is  incised — and  the  edges  of  the  diaphragm 
are  stitched,  in  turn,  to  the  liver  with  chromic  gut — after  which,  the  tension  of 
the  abscess  is  partly  relieved  by  aspiration — the  liver  then  being  incised — drain- 
age establishefi  and  the  wound  partly  closed,  (b)  In  Two  Stages; — Same  as 
in  the  single-stage  metiiod  except  that  after  suturing  the  double  layer  of 
pleura  together,  and.  at  tlie  same  time,  to  the  diaphragm,  in  the  form  of  a  circle 
or  ellipse — the  area  is  packed  with  gauze  for  two  or  three  days — after  which  the 


Si.— Mbdia-n  AatMJMiNAL  Sbction  ;— A,  Skin ;  Tt.  Fasda;  C.Trijtcr  border*  of  the  reel  land 
BmU!>clcA;  I).  TTIln^vcr^Alis  fuscia  ami  siibperiloneal  aru^»l;ir  lissutr;   E,  F'entoiu-iiin ;  F. 
,  BAfMpinKariU  liUitiK  "P  iht'  |x.-riluti(;um ;  G,  Scissurs  cuttitijg  through  tlit;  fold  of  peritoneum 
dc  promiiMetit  by  tracliun ,  H,  L  lutnp-furceps  contruUing  severed  vessels. 

refinger,  incise  the  aponeurosis  of  the  retti  directly  to  the  median  line. 
Kile  aiming  to  cut  between  the  inner  margins  of  the  rctti  muscles,  along 
eir  line  of  junction,  without  dividing  their  muscular  fibers,  it  is  found, 
pecially  when  ojx^rating  Iwlow  the  umbilicus,  that  frequently  one  or  both 
Cti,  together  with  their  sheaths,  are  cut,  or  the  pyramidales,  where  the 
tier  overlap  inwardly.  The  linen  alba  is  not  as  distinct  below  the  umbilicus 
above  lit.     In  the  upper  three-fourths  of  the  anterior    abdominal  wall, 
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nearer  the  edges.  The  deeper  sutures  are  first  tied — then  the  superficial, 
after  which  the  liver  is  dropped  back  into  place — and  the  abdomen  closed 
unless  special  cause  for  drainage  exist.     (See  Fig.  485.) 


JF 


FiK.  4S5. — Partial  UKrATKCToMV,  ioi.i.owku  bv  Hkpatorrhaphy:— A,  Incised  external  « 
lique.  iiUenial  obli<|iie.  ami  lraiis\  L-rsalis ;  H.  iTicisccl  miter  bi»rdcr  of  rectal  sheath;  C,  Cobtal  ar 
retractcil  frtmi  livir;  D  (lower  L)|.r.aii/e  i)a<l  packed  under  liver;  K,  Borders  of  liver-wound  af 
excision  uf  wed^c  ;  1",  SiiiierfKiai  siiiurcs  ihiou^h  liver  substance ;  L)  U'Pper  Dj,  Deejj  sutures. 


HEPATOPEXY. 

Description. — Operation  of  suturing  the  liver,  in  whole  or  in  part,  to  tl 
abdominal  wall,  or  ncigliboring  structures.  Resorted  to  for  partial  or  cor 
plete  hc})atopt()sis. 

Preparation— Position— Landmarks— Incision. — As  for  Hepatoton 
by  anterior  ol>li(|uc  subcostal  incision. 

Operation. —  The  j)rolapsed  liver  having  been  exposed,  the  part  involve 
in  the  prolapse,  or  the  whole  liver,  if  involved  in  its  entirety,  is  brought  in 
its  normal  position — and  is  then  sutured  with  coarse  chromic  gut,  kangaro 
tendon,  or  silk,  to  the  posterior  surface  of  the  anterior  abdominal  wall. 
may  also  l)e  sutured  to  the  round  li<];ament — to  the  cartilages  of  the  ribs — 
to  the  ueneral  abdominal  wall.  The  sutures  are  carried  deeply  into  the  liv 
substance  with  a  lart'e.  fullv  curved  needle. 


PARTIAL  HEPATECTOMY. 
Description.— Excision  of  a  limited  portion  of  the  liver  substance.     Ge 
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specially  by  tenacious  lluuls,  a  general  flushing  of  the  tavity  may  be  indicated, 
ntil  the  irrigaling  fluid  tomes  away  clear,  followed  by  light  sponging  with 
aiue  mops.  Having  cleansed  the  cavity,  stopped  ail  bleeding  by  ligature, 
nd  coynle<i  all  instruments  und 
pongcs,  or  pads,  usetl  in  the  of>er 
lion,  the  abdomen  is  ready  for 
losure.  (9)  Several  melhtxls  of  su- 
uring  the  lips  of  the  wtmnd  are  in 
ise.  Preceding  the  adoption  of  any 
»articulur  melhc»d.  the  underlying  in- 
eslines  and  viscera  are  protected  and 
leld  out  of  the  way  by  a  broad  pad 
>f  absorbable  gauze.  This  pad  also 
ibiij^rbs  any  fniture- bleeding  which 
nay  occur,  and  remains  /*«  sitit  until 
icarly  the  entire  length  of  the  deepest 
ayer  (or  nearly  all  of  the  single  layer, 
vhere  but  one  layer  of  sutures  is  used) 
s  placed  and  lied  (if  inierrupted),  or 
ightened  (if  continuous) — and  is  then 
\ilhdrawn  through  one  end,  (aj  In 
crru]ned  sutures  of  all  layers  in  a 
single  tier: — Having  armed  a  fully 
nirved  needle,  held  in  a  needle- 
iiolder,  with  fairly  stout  silk,  ihe  su 
lures  are  passed  from  without  into  the 
abdominal  cavity  through  t»ne  wtmnd- 
iip,  and  thence  outward  through  the 
opposite,  passing  through  all  of  the 
constituents  of  each  lip,  in  the  follow 
Ing  manner:  While  the  Ii]js  of  the 
H'ound  are  held  under  slight  tensiim 
by  wound-hooks  at  either  end.  the  sur 
econ  grasps  the  entire  thickness  of  one 
lip  between  his  left  thumb  and  linger 
ind  sees  that  all  of  the  component 
Structures  of  that  lip  are  brought  into 
line  at  the  margin  of  the  wound,  so 
9s  to  \i€  within  bite  of  the  point  of 
Ihc  needle.  This  is  particularly  ncccs 
sary  in  the  case  of  the  f>eritoneum, 
wrhich  is  often  partially  separated 
from  the  rest  of  the  abdominal  wall 
in  the  subperitoneal  areolar  plane 
and  is  thus  apt  not  to  l»c  included 
In  the  suture.  While  thus  holding 
the  lip  of  one  side,  the  needle  is 
passed  from  >\ithoul  inward,  jui^sing 
through  all  the  .structures  of  the  lip  at 
the  same  distance  from  their  free  edge 

ind  entering  the  abd(»minal  cavity.  The  opfiosite  lip  is  similarly  grasfied 
ind  the  needle  .similarl}-  passed — V)ul  from  within  *>utw;ird.  emerging  at  a 
:sponding  point  on  the  side  opposite  to  that  ciuered.     Kach  of  the  in- 
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f-"i.i.owt>i.  Mkpian  AnrM>Mi\*t.  Skctiiin  — 
\,  CuiiliiMiuus  !>iilutc  apfiiuxiitiiiliiit;  eilKtm  ul 
)ifi  itoiirum ;  U,  li>tctrii|»lt?tj  sulure  bniiKiiiK  U> 
K<."L|kt  Uk"  «>iJ  mnrniiiis  ol  ihr  Mjl>|j<:rit»utc.-il 
aui'lar  tissue,  o-;<M»vcri>Alt&  fusvia.  tiiMi  rctu  uikI 
)iyniiiti(J.iU'4  tiiu>iclc<t  (iiml  a\**j  (lie  aiMHiriiroik'S 
at  ihe  rectal  slunth  1 ;  T,  Cotttiiiuous  nuiutc  of 
the  ta<tcia  ;  D,  (.'ontitimms  sulK-titicut.ir  auturc 
o(  llic  skill. 


J 
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SURFACE  FORM  AND  LANDHARKS. 

The  fundus  of  the  gall-bladder  projects  outward  beyond  the  anterior  border 
of  the  liver,  in  the  incisura  vesicalis — generally  resting  upon  the  transverse 
colon — and  coming  into  contact  with  the  anterior  abdominal  wall  close  to  the 
outer  border  of  the  right  rectus  muscle.  Authorities  differ  as  to  the  exact  point 
of  contact  with  the  abdominal  wall,  in  relation  with  the  costochondral  struc- 
tures;— according  to  Morris,  the  fundus  lies  opposite  the  cartilage  of  the  right 
ninth  or  tenth  rib; — according  to  Gray,  opposite  the  inferior  border  of  the 
right  ninth  costal  cartilage;— and  according  to  Treves,  below  the  inner  end  of 
the  right  tenth  costal  cartilage. 


GENERAL  SURGICAL  CONSIDERATIONS. 

(I)  The  gall-bladder  is  in  relation  with  the  first  and  second  portions  of  the 
duodenum,  with  the  hci)atic  flexure  and  commencement  of  the  transverse  colon, 
and  sometimes  with  the  i)ylorus.  Tliereforc  the  gall-bladder  could  generally 
be  united  with  either  duodenum  or  colon — but  if  united  to  the  colon,  the  func- 
tion of  the  l)ile  in  the  small  intestines  would  be  lost — hence  the  duwlenum  is 
the  usual  site  of  anastomosis.  (2)  In  examining  the  gall-bladder  and  ducts, 
first  pass  the  left  index  o\er  tiicse  structures,  to  gain  an  idea  of  their  size  and 
contents  -then  let  tlic  left  index  slij)  through  the  foramen  of  Winslgw — in 
which  position  the  left  thumb  will  grasp  the  ligamentum  hepato-duodenale 
(the  right  margin  of  the  gastro-lu'|)alic  omentum)  and  press  it  against  the  left 
index — and  thus  the  ducts  can  be  palpated  between  thumb  and  index,  up- 
ward and  downward.  (3)  Hy  drawing  upon  the  gall-bladder,  the  gall-ducts 
are  rendered  more  tense  and  evident.  (4)  The  pedicle  of  the  gall-bladder 
consists  of  cv.stic  duct,  arterv.  and  veins. 


INSTRUMENTS  USED  IN  GALL-BLADDER  OPERATIONS. 

Mentioned    under    In.struments    u.sed    in    operations    upon    the    Liver 

(j)age8o4). 

CHOLECYSTOTOMY 

F^'  OBl.IOIT.  srmOSTAL  INTISION. 

Description. — Incision  of  gall-bladder  for  removal  of  its  contents — fol- 
lowed l)y  closure  at  same  operation.  U.^ually  resorted  to  for  removal  of  gall- 
.^tones  in  heallhy  gall  bladder  anri  with  unobstructed  ducts.  The  gall-blad- 
der may  be  exjiosed  by  an  oblique  (^r  vertical  subcostal  incision — the  former 
generally  being  acc(nni)lishe<l  with  le.^s  damage  to  the  abdominal  wall. 

Landmarks.— Site  of  fundus  <^f  gall  bladder  (opposite  lower  border  of 
right  ninth  costal  cartilage). 

Preparation — Position  -Incision— Operation. — Same  as  for  the  ex- 
pc^sure  of  the  liver  by  the  anterior  (oblique  inci.sion  parallel  with  the  costal  arch. 
The  gall-bladder  is  brought  into  the  field — and  incised  with  a  sharp  knife  or 
scissors-  the  aj)cx  of  the  fundus  (that  portion  normally  in  contact  with  the 
anterior  abdominal  wall)  being  o|)ened  in  the  long  axis  of  the  body.  Ha\ing 
accomplished  the  object  of  the  operation,  which  is  generally  the  freeing  of  fluid 
or  removal  of  gall  stones,  the  bladder  is  to  be  closed  by  two  tiers  of  sutures, 
introduced  with  a  cur\  e;l  needle  held  in  a  holder — the  first  tier  consisting  of 
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fine  interrupted  gut  sutures  passing  through  mucosa  and  muscularis — and 
these  buried  in  by  a  second  row  of  interrupted  Lemberts  of  fine  gut  (chromic) 
passing  through  serosa  and  muscularis.  The  gall-bladder  is  then  dropped  into 
place  and  the  abdomen  closed — unless  it  be  indicated  to  temporarily  drain 
from  the  sutured  gall-bladder  to  the  outer  wound. 


CHOLECVSTOSTOMY 

BY  OBLIQUE  OR  VFIKTICAl.  SIHCOSTAL  INCISION. 

Description. — Incision  of  gall-bladder,  followed  by  suturing  of  the  opened 
bladder  into  the  abdominal  wound  for  a  shorter  or  longer  time.  Generally 
resorted  to  in  cases  of  gall-stones,  or  in  suppuration.  The  operation  may  be 
done  in  one  or  in  two  stages — in  the  former  case,  the  gall-bladder  is  opened  at 
once — in  the  latter,  it  is  first  sutured  to  the  abdominal  wall  and  not  opened 
until  after  adhesions  have  formed. 

Preparation. — As  for  median  abdominal  section. 

Position. — As  for  median  abdominal  section— or,  better,  the  reversed 
Trendelenburg  position. 

Landmarks. — Lower  border  of  tip  of  right  ninth  costal  cartilage;  costal 
arch ;  right  linea  semilunaris. 


I  Ik  4'^i.— Cnoi-i  cvsiosTOMV  BY  Obi.iqi'k  SiBCOSTAi.  Incision.— A.  External  oblique;  B,  In- 
lerii.il  oliliciiu-;  C,  I  r,ii)svcr>alis ;  I).  Siibscruus  arcilai  tissue  and  liansversalis  fascia;  E.  I'eri- 
toMciiiii ;  !•",  (iall-bl.idik'r,  its  liiiulns  luiiin  lirawii  out  oi  .il>ii<iniiiiai  vvoinid  ;  ("..Snlutcs  llirough  trans* 
versalis  and  .subserous  lasci.L-,  ami  llnou.icb  serous  ;tiul  nnisi  uiar  coals  oi  ),;.Tll-bladdcr. 

Incision. — Oblique  or  vertical  sulxostal  incision,  as  for  exposure  of  the 
liver  (see  pages  806  and  S08,  and  also  General  Surgical  Considerations  in 
Operations  u]K)n  Ihc  Liver,  page  802). 

Operation. — Having  ()j)ened  the  abdomen  by  the  chosen  incision,  hem- 
orrhage is  controlled,  the  wound  is  retracted,  and  the  gall-bladder  located. 
If  any  adhesions  are  found,  these  are  separated  by  blunt  dissection,  or  tied 
off — and  the  bladder  l)roughl  as  far  out  into  the  abdominal  wound  as  po.ssible 
(Fig.  486).  If  much  intravesical  tension  exist,  this  should  be  lessened  pre- 
liminarily by  the  aspiration  of  part  of  the  fluid.  The  operation  may  now  be 
concluded  in  one  or  in  two  stages; — (A)  In  One  Stage: — (a)  Having  partially 
emptied  the  gall-bladder  by  aspiration,  and  after  having  packed  off  the  vicinity 
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with  gauze,  the  bladder  is  seized  with  special  forceps,  a  pair  in  each  hand  of  an 
assistant — or  by  two  traction-loops  passing  through  the  serous  and  muscular 
coats — and  while  thus  held  as  far  out  of  the  wound  as  possible,  the  fundus  of 
the  bladder  is  incised  vertically  between  the  forceps  or  traction-loops,  pro- 
vision being  made  for  the  catching  of  the  fluid,  (b)  Having  opened  the  gall- 
bladder, and  while  holding  the  Hps  of  the  bladder  wound  apart,  insert  a  finger, 
or  special  instrument,  and  pass  it  down  to  the  cystic  duct  to  examine  the  con- 
tents— removing  with  special  forceps  or  scoop  any  calculi  found — followed  by 
irrigation  or  cleansing  of  the  bladder,  (c)  The  cystic,  hepatic,  and  common 
ducts  are  then  carefully  palpated,  (d)  In  completing  the  operation,  the  pack- 
ing is  removed  and  the  excess  of  abdominal  wound  is  closed  in  from  either  end 
toward  the  center,  in  the  ordinary  manner,  leaving  a  sufficient  opening  mid- 
way between  the  ends,  or  in  the  most  convenient  site  for  approximating  the 
bladder.  The  margins  of  the  gall-bladder  are  now  sutured  into  the  lower 
edge  of  the  abdominal  wound  left  after  the  partial  closure  of  the  ends  of  the 
abdominal  incision — in  such  a  way  that  all  the  coats  of  the  gall-bladder  are 
sutured  to  the  lower  layers  of  the  aijdominal  wound  with  fine  interrupted 
chromic  gut — .so  that  .serous  surfaces  are  approximated,  but  so  that  the  edges 
of  the  gall-bladder  wound  do  not  reach  to  the  skin.  Or,  where  sufficient  room 
for  manipulation  exists,  it  is  better  to  use  two  tiers  of  sutures — the  first  row  of 
fine  gut  sutures  passing  through  serous  and  part  of  muscular  coats  of  the  gall- 
bladder, on  the  one  hand,  and  through  the  parietal  peritoneum,  on  the  other, — 
followed  by  a  second  tier  suturing  all  the  coats  of  the  gall-bladder  to  the  apo- 
neurotic layer  of  the  alxlominal  wound,  (e)  .A  drainage-tube  is  then  generally 
conducted  through  the  abdominal  wound  down  to  the  cystic  duct.  (B)  In 
Two  Stages; — (a)  Having  closcfl  in  tlie  excess  of  abdominal  wound  from  either 
end,  the  fundus  of  the  gall-bladder  is  sutured  into  the  remaining  opened  portion 
of  the  abdominal  wound  by  Interrupted  silk  or  fine  chromic  gut  sutures — pars- 
ing through  the  serous  and  muscular  coats  of  the  gall-bladder,  on  the  one  hand, 
and  through  the  parietal  peritoneum  and  the  lower  layers  of  the  abdominal 
wound,  on  the  other,  (b)  When  adhesions  have  formed  in  two  or  three 
days,  the  fundus  is  inci.scd — as  in  the  single-stage  operation. 

Comment.— (A)  In  Operating  in  One  Stage;— (a)  The  gall-bladder  may 
be  tied  with  a  purse-string  around  a  glass  flanged  tube,  which  is  then  brought 
out  of  the  abdominal  wound.  Or  a  Murphy  button-tube,  with  long  cylinder, 
may  be  used.  The  tube  or  button  tied  in  sloughs  out  in  a  few  days,  by  which 
lime  adhesions  have  .shut  off  the  cavity,  (b)  Where  the  gall-bladder  is  small 
and  contracted,  .so  as  not  to  reach  the  abdominal  wound,  the  parietal  perito- 
neum may  be  i>ccled  back  from  the  edges  of  the  abdominal  wound  and  sutured 
around  the  wound  in  the  fundus  of  the  gall-bladder.  (B)  In  General; — (a) 
It  may  be  possible,  by  the  oblique  subcostal  incision,  to  expose  the  gall-bladder 
through  an  intermuscular  separation  of  the  external  oblique,  internal  oblique, 
and  transversalis  muscles,  in  the  triangular  space  bounded  by  the  eighth  ner\*e 
running  along  the  costal  arch,  the  ninth  nerve  running  transversely  inward 
from  the  le\'cl  of  the  lower  border  of  the  ninth  costal  cartilage,  and  the  linea 
semilunaris,  (b)  Adhesions  may  have  to  be  separated  before  the  gall-bladder 
can  be  l)rouglu  forward,  (c)  Avoid  stitching  the  gall-bladder  to  the  skin,  as 
such  fistula-  are  hard  to  cure,  (d)  Sometimes  stones  discovered  in  the  ducts 
can  1)0  milked  back  into  the  gall-bladder  and  thence  removed,  (e)  In  the 
two  stage  oj>eration,  the  examination  of  the  interior  of  the  bladder  and  of  the 
<lucts  is  not  so  satisfactorx-  as  in  the  single-stage  operation — nor  the  removal 
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CHOLECYSTENDYSIS 

BY  OBLIQUE  OR  VERTICAL  SUBCOSTAL  INCISION. 

Description. — This  operation  consists  in  doing,  first,  an  ordinary  Chole- 
cystotomy,  after  which  the  steps  of  the  procedure  in  view  are  carried  out — 
followed  by  the  closure  of  the  gall-bladder  by  suture — after  which  the  fundus 
of  the  gall-bladder  is  anchored  by  suture  to  the  abdominal  incision,  which  is 
closed  over  it.  Indicated  in  cases  where  no  obstruction  in  the  ducts  exists,  and 
where  the  opening  into  the  gall-bladder  is  small  and  the  parts  healthy. 

The  operation  throughout  is  that  of  a  Cholecystotomy — with  the  addition 
that,  in  the  act  of  closing  the  abdominal  wound,  the  fundus  of  the  gall-bladder, 
at  the  site  of  the  incision  into  the  bladder,  is  sutured  in  contact  with  the  intra- 
abdominal aspect  of  the  abdominal  wound — in  such  a  position  that  should  it 
become  necessary  to  open  the  wound  for  drainage,  or  other  purpose,  the  ab- 
dominal wound  and  the  bhiddcr  wound  would  lie  in  the  same  line. 

Comment. — Some  drop  the  gall-bladder  back  into  the  abdomen  without 
attachment  to  the  abdominal  wall — which  would  constitute  the  operation  a 
Cholecystotomy, — while  others  sometimes  do  not  entirely  close  the  abdominal 
wound  immediately — which  would  constitute  a  temporary  Cholecystostomy. 
In  suturing  the  gall-bladder  fine  gut  is  preferable,  especially  where  the  sutures 
enter  the  cavity  of  the  bladder,  thus  avoiding  the  retention  of  unabsorbable 
sutures,  which  might  become  foci  of  calculous  formation. 


CHOLECYSTENTEROSTOMY 

BY  THE  MURI'IIV  BUTTON. 

Description. — By  Cholecystenterostomy  is  meant  the  establishment  of  a 
communication  between  the  gall-bladder  and  the  small  or  the  large  intestine. 
Preferably  the  union  is  made  with  the  duodenum  (Cholecysto-duodenostomy), 
— next,  with  the  upper  jejunum  (Cholecysto-jejunostomy), — and  if  these  be 
not  easily  brought  into  apposition  (because  of  adhesions,  or  other  conditions), 
the  junction  is  made  with  the  hepatic  tlcxure  of  the  colon  (Cholecysto-col- 
ostomy).  Union  may  be  accom[)lishcd  by  some  mechanical  device,  of  which 
Murphy's  special  gall-bladder  button  is  probably  the  best — or  it  may  be  ac- 
complished by  simple  suturing.  The  operation  is  indicated  in  unremovable 
obstruction  of  the  cystic  or  common  ducts,  in  chronic  cholecy.stitis,  and  in 
persistent  fistulas  following  cholecystostomy. 

Preparation— Position— Landmarks.— As  for  Cholecystotomy. 

Incision. — A  vertical  subcostal  incision  is  generally  to  be  preferred.  If  a 
tumor  exist,  the  incision  is  placed  over  it — if  not,  it  is  placed  in  the  right  semi- 
lunar line,  or  just  to  the  outer  side  of  it. 

Operation. — The  stcj)s  of  the  operation  are  not  essentially  different  from 
Entero-enterostomy  by  the  Murphy  button.  (1)  The  abdomen  having  been 
opened,  the  gall-bladder  and  duoflcnum  are  expo.sed — and  trial  is  made  to  as- 
certain that  both  structures  can  be  brought  into  the  field  and  approximated 
without  too  great  ten.^ion.  The  field  is  then  packed  off  with  gauze.  If  the 
bladder  be  very  much  distended,  the  distention  is  lessened  by  partial  aspira- 
tion, that  the  contents  may  not  be  thrown  out  over  the  neighboring  parts  on 
incising  the  viscus.  (2)  The  regular  purse-string  suture  (see  Fig.  487)  is  then  in- 
troduced through  all  the  coats  of  the  gall-bladder,  calculating  to  .so  place  it  upo 
the  prominent  fundus,  or  the  inferior  .surface  of  the  gall-bladder,  as  to  mali 
the  best  approximation  with  the  duodenum,  without  tension.     The  bladde: 
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displacing  the  rectus  muscle  toward  the  median  line,  followed  by  the  transverse 
division  of  the  posterior  rectal  sheath.  While  the  operation  is  chiefly  appli- 
cable to  the  region  of  the  appendi.x,  it  may  be  used  on  either  side  trf  ihe 
alxiomino-pelvic  region,  and  also  in  the  region  of  the  liver  and  gall-bladder 
where  additional  room  is  necessar}-.  It  will  be  here  described  in  connectitm 
with  appendicectomy. 

Preparation — Position. — As  in  McBumey's  Intramuscular  Operation 
(page  637). 

Landmarks. — McBumey's  i)oint  (see  McBumey's  Oj^eration,  Landmarks 
page  638);  lineaalba;  semilunar  line. 

Incision. — Begins  as  an  ordinary'  McBurney  intramuscular  indsion— ao'*- 
after  prolonging  the  incision  to  the  outer  border  of  the  rectus,  and  a^^^^ 


•■""«•  .v'l''-— An  IKRO-I.ATHRAI.  ABDOMINAL    SKCTION   BV  WkIR'S    MkTHOD:  — A.    Kxt«-t!;.il  "i 
imiM-K' ;  H,  I'xUtiuiI  t>hli<|iR-  bcin^t  st-paratcd  from  thv  anterior  lavt-r  oi  the  rtft.il  >IkmiIi  ;  «."   liit 
oblique- iiiii>c1c;  D,   1  raii^vi.-is;ilis  imihcli: ;   I-".  Traii<\ersalis  ta^iia.  subiuTitomMl   .iu-o'..ir  tis^ia-  — 
inMilota-iiDi :    1",   Aiilciior  layer  of    rt-clal  shcalli  ;    Ct.   J'o>ti-rioi    la\or  of  rvclal   >hcath,  H.   k^      "^ 
nniM  If  ;  I,  licvp  epigastric  \e»t'ls  ;  J.  Hraiuh  of  deeji  circumflex  iliac,  or  of  one  of  lumKir  atte    " 
K,  1  welith  intercostal,  t»r  lUohyiKj^astric  nerve  ;  1.,  A  siiperticial  vessel  ;  M.  Coils  ol  small  iiil*.-» — "^ 

tearing  off  and  retracting  inward  the  fascia  of  the  external  oblique  from 
sheath  of  the  rectus,  the  incision  is  continued  across  the  anterior  layer""^ 
the  shealh  of  the  rectus  in  a  j)rolongation  of  the  .s;ime  line  with  the  int"^' 
muscular  oj)ening  into  the  peritoneum  (or  may  l>e  c(>ntinue<l  tran>vcr>-— ^ 
across) — followed  by  the  inward  retraction  of  the  rectus  muscle  and  tra  -* 
verse  (livi>ii()n  of  the  j)o>terior  rectal  sheath.     (See  Fig.  355,  F.) 

Operation. — (1)  Proceed  exactly  as  in  the  McBurney  operation.  u|>  *^ 
the  point  of  entering  the  alxlominal  cavity — whether  operating  u|xm  the  rit-*  ■ 
or  left  >i(le.  (2)  Continue  the  separation  of  the  I'lbers  of  the  external  obliif:  ' 
muscle  and  ai)oneurosis,  in  the  line  of  their  cleavage,  right  uj)  to  the  lir"*" 
semilunaris  (outer  hortler  of  the  rectal  sheath).  .\lso  continue  the  scparatii  -^ 
of  the  lihefs  of  the  internal  oblicjue  and  transversalis  until  the  inner  asj»»^ 
of  tlie  t-ommon  oi)ening  is  brought  up  to  the  outer  margin  of  the  rectal  shea  -*"- 
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Preparation — Position— Landmarks— Incision— Operation. — Are,  in 

the  main,  the  same  as  those  just  described.  Having  brought  the  gall-bladder 
and  intestine  (preferably  the  duodenum)  into  convenient  position  for  manipula- 
tion, the  two  viscera  are  united  in  exactly  the  same  manner  as  in  Entero-enter- 
ostomy  by  lateral  anastomosis -(see  page  683).  A  posterior  row  of  continuous 
I^mbert  sutures  is  introduced  through  the  serous  and  muscular  coats  of  the 
two  viscera,  along  their  posterior  aspects,  leaving  the  threads  long  at  both  ends. 
The  two  organs  are  then  incised — and  the  lips  of  the  incision  whipped  together 
by  an  overhand  continuous  suture  of  all  the  coats — after  which,  the  line  of  con- 
tinuous Lembert  suturing  is  carried  around  the  anterior  aspect  of  the  wound. 
The  opening  made  in  the  gall-bladder  and  intestine  is  from  1.2  to  2  cm.  (^  to 
f  inch)  long.  The  parts  are  returned  to  the  abdomen,  which  is  closed  in  the 
usual  manner. 

Comment. — (i)  The  above  method  of  suturing  is  simpler  than  to  first 
make  the  incision  and  suture  together  the  mucous  coats  alone — followed  by 
suturing  of  muscular  and  serous  coats.  (2)  Sometimes,  though  rarely,  union  by 
simple  suturing  is  done  in  two.  or  even  in  three  stages; — (a)  In  Two  Stages; — 
The  gall-bladder  and  intestine  are  sutured  together  by  continuous  sutures  of 
serous  and  muscular  coats,  approximating  an  area  of  each  equal  to  about  2.5 
by  3.7  cm.  (i  by  i^  inches).  These  viscera  are  then  sutured  to  the  bottom  of 
the  abdominal  wound  and  the  wound  packed  for  several  days.  An  incision  is 
then  made  through  the  intestine — and  through  this  an  incision  is  made  through 
the  adherent  walls  of  gall-bladder  and  intestine.  The  incised  wound  in  the 
intestine  is  then  closed — and  the  abdominal  wound  also  closed,  (b)  In  Three 
Stages;— The  gall-bladder  and  intestine  are  sutured  together,  as  in  the  above. 
The  gall-bladder  is  then  incised  and  its  edges  sutured  into  the  abdominal 
wound  (after  closing  the  excess  of  abdominal  wound  from  the  ends).  .After 
several  days  the  adherent  wall  between  gall  bladder  and  intestine  is  inci.sed 
through  the  tlstula — which  listula  is  then  allowed  to  close,  or  is  closed  by  a 
plastic  operation. 

CHOLECYSTO-LITHOTRITY. 

Description. — Consists  in  the  exposure  of  the  gall-bladder  and  crushing 
of  the  calculi  from  the  outside,  as  they  lie  within  the  gall-bladder — by  means 
of  the  fingers  or  special  forceps  with  protected  blades — and  manipulating  the 
fragments  on  into  the  cystic  duct.  The  operation  is  sometimes  applicable  in 
cases  of  soft  and  friable  stones.  Fragments  of  hard  stones  are  apt  to  wound  the 
gall-bladder.  Small  stones  may  sometimes  be  j)ushcd  or  worked  on  out  of  the 
gall-bladder  into  the  cystic  and  common  duct  without  being  broken. 

The  steps  of  the  oj)eration  are  the  same  as  those  for  Cholecy.stotomy,  up 
to  the  point  of  exposing  the  gall-blad<ler — after  which  it  is  a  process  of  palpation 
and  manipulation  with  the  fingers,  or  s})ecial  j)rotected  forceps. 
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outer  border  of  the  rectus  muscle — and  then  retract  the  intact  rectus  mu5<lf 
inward.  (4)  Incise  the  jX)sterior  layer  of  the  rectal  sheath  somewhat  nearer 
the  median  line  than  in  the  case  of  the  anterior  layer.  Or.  in  operating!  in 
the  neighborhood  of  the  deep  epigastric  arten.-.  in  order  to  avoid  this  ves>el. 
the  incision  in  the  i)osterior  layer  may  be  made  somewhat  further  outwarl 
than  the  incision  through  the  anterior  layer.  The  arter}'  may,  however.  In* 
readily  ligated  if  in  the  way.  (5)  In  the  same  line  as  the  dinsion  of  the 
posterior  layer  of  the  rectal  sheath,  incise  vertically  the  subjacent  ti-.-ue^  - 
which  will  consist  of  transversalis  fascia,  subperitoneal  areolar  tissue,  ar.'i 
peritoneum,  except  below  the  semilunar  fold  of  Douglas,  below  whiih  lir.f 


-A 


\'\k..  •,(->  — AiuuiMiNAi.  SHrrms  bv  fhk  Ratti.k-J At.*r.TMKR-KAMMKRFH  Imisi.in  -a.  -  .\,. 
tcii4>i  la\<.i  oi  uvt.il  >li«.'aili;  15,  Ptistcrior  layer  ot  it-ctal  shi-alh  :  I".  Ilui^il>ll  ihroiiKh  anlc:!.*  '  ,j'..,",. 
ol"  rcital  >tnatl>;  P,  I.oll  ivvtii-  iiiusilc  dUpIacct)  toward  median  line;  H.  Ini'isimi  tlir<»u»;h  \'  •  "''  !.. 
l.-ivfr  111  ti-it.il  -tuatli  .liirtlKT  t.maul  median  line  than  incision  throuKh  oiitei  rental  sheath'  ev  ^*.''.,' 
coils  Ol  ■■iiti-.tine;  l-\  I  ra!i>versc  la>i.i.i.  sub|)eriiont;al  areolar  tissue,  and  (K-iUonvum .  li.  A  '^''* 
lii-ial  \es-.«  1. 

the  p«>««ttri(>r  layer  of  the  sheath  itself  consists  of  transversalis  fa>cia  a  ^ 
and  ilie  >ul)iacfni  ti.oues  consist  of  sub|)eritoneal  areolar  tissue  and  fH" 
ncum.     {^6)  Ilaviiiii  ata>mplishcd  the  object  of  the  operation,  the  struck 
aro  to  Ik- -inured  in  the  following  layers. — peritoneum,  subserou>  are-- 
lis>ue.  aii«l  po^ierii^r  layer  of  the  rectal  sheath,  with  interrupted  or  coniin 
caijjui  -inure:— anterior  layer  of  rectal  sheath  with  interrupted  gut  sun 
whi»  li  alvo  pass  partly  throuijh  the  rectus  muscle  (the  displaced  bonier  o 
nviu»>  -hould  al<t>  l)e  >utured  to  the  outer  margin  of  the  rectal  shoaih 
the  fdM  la.  Willi  ^'ut     and  the  skin  with  subcuticular  silk,  or  interrupttni 
worm  iiut  sutures  (or  skin  and  fascia  may  be  sutured  together). 
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Comment. — The  chief  objection  to  the  operation  is  the  division  of  the 
ir\€<  ciirresponding  with  the  incision,  and  consequent  atrophy  and  paxesis 
'  the  rectus.  The  nerves  sevcretl  in  the  .site  where  the  ofjeration  is  usunlly 
Brformed  (for  a|)[)endit:itis)  being  t^enenilly  the  tenth,  eleventh,  and  twelfth 
iwsal,  with  or  without  the  itiohy[X)gastric.  The  deep  epigastric  artery  is 
\y  divided,  although  this  is  of  no  great  consequence. 


Fl£.  y'l— AtOOMlNAt  SHCTIOH   HV  PKANVKNSTIIil-'S  SfPRRFtCIAL  TRANSVKHSFLV  Ct-'kVU>  A»«1> 

[>ii.Kr  Vbktical  Incisions— a.  Flop,  wilh  anicrior  layer  of  rectal  shcathatlhcrmi,  turned  upward  ; 
B    •  i  Miiluiuiris;  C,  Rectus  niiii>cle  ;  D.  F'yramidjilis  muscle;  E.  Trans  versa  I  is  (ascin,  subperi- 

ir  tissue,  and  peritotieum  ;    F,  CuiU  u(   small  intestine;  G,  L'terus ;  H,   BUdder ;  I,  A 

t«t| ■  ''useJ. 

MEDIAN  INFERIOR  ABDOMINAL  SECTION 

BY  PFANNENfiTIl:i.S  SI  f'KKI- K  I  \1.  TRANSVERSF.LV  Ct'RVF.D  AND  DEEP  VERTICAL 

IMMSIONS, 

Description.— A  method  of  entering  the  peritoneal  cavity  in  the  lower 
median  abdominal  region — by  means  of  a  superficial  curved  incision,  with 
downward  convexity,  just  above  the  inner  halves  of  Poupart's  Jigaments  and 
Ihe  symphysis,  with  an  upward  rctractioiii  of  the  outlined  Hap  of  skin,  fascia, 
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and  anterior  rectal  sheath — followed  by  a  deep  vertical  diWsion  in  the  median 
line.  A  median  scar  is  avoided,  and  the  transverse  scar  lies  partly  hidden 
by  the  hair-line.  Hernia  is  supposed  to  be  less  apt  to  follow.  Chiefly  used 
for  limited  operations  upon  the  tubes,  ovaries,  uterus,  bladder,  and  pel\ic 
cavity. 

Preparation — Position. — As  for  Median  Abdominal  Section. 

Landmarks. — Linea  alba;  position  of  deep  epigastric  arteries;  Poupart's 
ligaments;  symphysis  pubis. 

Incision. — (i)  Superficial  transversely  curved  incision,  with  downward 
convexity,  beginning  and  ending  over  the  deep  epigastric  arteries,  passing 
just  above  the  inner  halves  of  Poupart's  ligaments  and  the  symphysis  pubk. 
in  the  hair-line; — (2)  Deep  vertical  incision,  after  the  anterior  layer  of  the 
rectal  sheath  has  been  retracted,  passes  between  the  inner  borders  of  the 
recti  muscles,  in  the  median  line,  from  just  above  the  symphysis  pubis  upward. 
(See  Fig.  355, 1  and  H.) 

Operation. — (i)  Incise  skin,  fascia,  and  anterior  layer  of  rectal  sheath 
in  the  superficial  transversely  curved  incision.  Clamp  vessels.  Dissect  and 
retract  the  curved  flap  thus  formed  upward,  including  the  anterior  rectal 
sheath,  thereby  exposing  the  bared  recti  muscles.  (See  Fig.  361.)  (3)  Incise 
between  the  inner  borders  of  the  recti  and  pyramidales  muscles,  just  as  in 
median  abdominal  section,  until  the  peritoneal  cavity  is  reached,  which  l< 
entered  just  as  in  that  operation.  (3)  Having  accomplished  the  object  of 
the  operation,  the  wound  is  sutured  in  the  following  manner; — the  posterior 
layer  of  the  rectal  sheath  is  closed  with  continued  catgut  suture,  including 
the  edges  of  the  peritoneum  and  subserous  areolar  tissue — the  inner  margins 
of  the  recti  are  next  sutured  with  gut — the  cut  edge  of  the  transversely  diNided 
anterior  rectal  sheath  is  similarly  sutured  with  gut — and  the  skin  wound  is 
closed  with  silk,  or  silkworm-gut. 

Comment. — Care  is  necessary  to  avoid  wounding  the  bladder.  ^^^^ 
should  be  empty  at  the  time  of  oi)eration. 


INFERIOR  ANTERO-LATERAL  ABDOMINAL  SECHON 

BV  MKVKRS   "  HOCKEV-STICK  "  INCISION. 

Description. — A  method  of  entering  the  lower  aniero -lateral  alxlo*^'"  r 
cavity,  partly  by  intramuscular  separation,  jxirtly  by  transverse  divisi^"  .. 
muscle,  by  means  of  an  incision  shaped  somewhat  like  a  "hotkey  st  •  ^. 
Resorted  to  for  the  purpose  of  gaining  a  greater  degree  of  ex|>osure  o»   . 
abdomino  {)elvic  cavity    than   afforded   by  the   simple    McBumey  inci=^'^^ 
Used  by  its  originator  for  some  complicated  cases  of  appendicitis. 

Preparation— Position. — As  in  McBumey's  Oi)eration.  . 

Landmarks. — Imaginary  line    from  umbilicus  to  anterior  superior  *^"^ 
spine,  with  the  location  of  McBumey's  point   (see   McBumey's  operat  '* 
Landmarks,  i)age  638);  Poupart's  ligament;  outer  Iwrder  of  the  rectus;  d^^ 
epigastric  artery.  ^ 

Incision.-  (I)  Primary  Incision, — begins  about  1.3  cm.  (^  inch)  ahr^ 
an  imaginary  line  from  the  umbilicus  to  the  anterior  spine  of  the  ilium^  ^ 
a  |)()int  2  cm.  (|  inch)  to  the  inner  side  of  the  anterior  superior  iliac  sp^  ^ 
(that  is,  midway  between  McBumey's  point  and  the  anterior  superior  i^ 
spine),  and  }>asses  thence  in  a  direct  line  toward  the  jioint  where  the  femC"^ 
artery  runs  under  Poupart's  ligament,  ending  about  1.3  to  2  cm.  (J  to  }  in-**" 
above  Poupart's  ligament.     (2)  Secondary  incision,  which  Is  only  made  s^-" 
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Isequenlly,  for  the  purpxise  of  gaining  more  room,  passes  upwurd  and  inward, 
[or  curves  direct!}'  inward,  from  the  lower  end  of  the  primary  incision  toward 
[the  outer  border  of  the  rectus.     (See  Fig.  355,  J.) 

Operation .^(f)  Incise  skin  and  fascia  in  the  line  of  the  itrimary  inci- 
sion— clamp  vessek — and  retract  marj;;ins  of  wound.     (2)  Split  the  fibers  t»f 
Uhe  external  oblique  muscle  and  its  aponeurosis  in  their  cleavajj;e  line.     (J) 
Divide  the  internal  obUque  and  transversalis  in  the  same  line  as  made  by 
the  separation  nf  the  fibers  of  the  external  obli(]ue — which  will  cut  the  fibers 
of  the  iniemal  oblique  transversely  and  these  of  the  transversalis  obliquely. 
_  (4)   Incise  llie  transversalis  fascia,  subserous  areolar  tissue,  and  peritoneutn 
•  transversely.     (5)  If  more  room  be  now  necessary,  the  left  index  is  [>a.ssed 
■into  the  alKlominal  cavity  to  the  deep  epigastric  artery,  as  a  guide  and  pro- 
ptector,  and  the  Imver  end  of  the  incision  is  extended  upward  and  inward, 
or  directly  inward,  to  the  outer  border  i>f  the  rectus  muscle,     (6)  If  still  more 
rcK>m  he  needed,  the  rectus  muscle  itself  can  be  displaced  inward  and  the 
?ritoneum  incised  l^eneath  it.     (7)  The  object  of  the  operation  is  now  accom- 
slished.     The  wound  is  then  i  losetl  by  licr-sulurinij;. 

Comment. — The  deep  epigastric  vessels  are  doubly  ligated  an<J  di\'idcd, 
necessarv. 


INFERIOR  ANTERO  LATERAL  ABDOMINAL  SECTION 

DV  FCnVLKK  S  ANCL  LAR    IXCISIO.V. 

Description. — Founded,  in  part  of  its  application,  upon  the  .same  principle 
.s  McBurney's  intramuscular  operation — and  planned  to  give  freer  access  to 
the  contents  of  the  ileo-ca*cal  region,  and  especially  to  the  base  of  the  a]Ji)cndix. 
L-specially  intended  by  its  author  for  cases  of  appendicitis  in  which  the  jirocess 
s  still  limited  to  the  a|)pendix. 

Preparation— Position.— As  in  McBurney's  operation. 
Landmarks. — .Anterit»r  su[»erior  iliac  spine;  outer  border  of  the  rectus. 
Incision.  —  Begins  at   the   upjjer  border  of   the  anterior  superior  iliac 
ipine— runs  horizontally  inward  to  ihe  outer  luvnler  of  the  rectus  muscle^ 
'ur>es  thence  chm-nwarrl  and  runs  ]iarallcl  with  the  outer  borrler  of  the  rectus 
for  5  to  7.5  cm.  (2  to  ^i  inches).     (See  Fig.  355,  R.) 

Operation.— (I)  Incise  skin  and  fascia  in  the  above  line — clamp  vessels — 
in<l  turn  downward  and  outward  this  triangular  llap  of  skin  and  fascia, 
:x]>osing  the  aponeurosis  of  the  external  oblique  beneath.  Place  retractors  at 
the  center  of  the  transverse  incision  ami  at  the  lower  angle  of  the  wound, 
nd  retract  in  the  cleavage  line  of  the  external  oblique,  (2)  Incise  the  ex- 
ternid  obli(juc  muscle  and  a]ioneurosJs  in  the  cleavage  line  of  their  fibers, 
and  retract  in  the  direction  opposite  to  their  cleavage  line.  (3)  Expose  and 
open  the  sheath  of  the  rectus  and  retract  the  rectus  muscle,  with  the  deep 

» epigastric  vessels,  strongly  toward  the  linea  alba — while  retracting  the  aponeu- 
rosis to  the  outer  side.  (4)  Incise  transversely,  in  line  with  the  horizontal 
part  of  the  skin  incision,  the  internal  oblique  and  transversalis  muscles, 
transversalis  fascia,  subserous  areolar  tissue  and  [>eritoncum,  all  as  one 
structure— beginning  at  the  outer  margin  of  the  retracted  rectus.  And  retract 
the  deep  lips  of  the  wound,  exposing  the  abdominal  cavity.  (5)  The  special 
iject  of  the  ojjeration  is  now  accomplished.  (6)  .\t  the  completion  of  the 
operation,  the  structures  are  sulurc<l  in  the  following  order; — f)eritoneum, 
bscrous  areolar  tissue,  transversalis  fascia,  transversah's  and  internal  oblique 
muscles  are  all  sutured  in  one  layer,  with  continuous  chromic  gut;— the  rectus 
allowed   to  fall  back  into  place;— the  external  oblique  aponeurosis   and 
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muscle  are  sutured  with  continuous  kangaroo  tendon,  in  which  layer  the 
rectal  sheath  is  also  included; — and  the  skin  is  closed  by  a  subcuticular  silk 
suture  (and  the  fascia  separately  with  gut,  if  it  be  very  thick). 

Comment. — In  applying  the  above  operation  to  cases  of  appendidtis. 
Fowler  considers  the  base  of  the  appendix  to  be  most  generally  found  at 
the  intersection  of  a  transverse  line  between  the  anterior  superior  iliac  spines 
with  a  vertical  line  running  midway  between  the  median  line  of  the  body 
and  the  anterior  superior  iliac  spine. 

This  operation  gives  no  more  room  than  Weir's — and  the  latter  operation 
does  not  divide  muscle -fibers  transversely. 


SUPERIOR  ANTERO-LATERAL  ABDOMINAL  SECTION 

BV  OBLIQUE  SUBCOSTAL   INCISION. 

Description. — A  method  of  entering  the  abdominal  cavity  parallel  «itli 
and  a  short  distance  below  the  costo-chondral  arches.  Generally  resorted 
to  for  the  exposure  of  the  subhepatic,  gastric,  and  splenic  regions. 

Preparation — Position. — As  in  Median  Abdominal  Section. 

Landmarks. — Costo-chondral  arches. 

Incision. — Generally  parallel  with  and  about  2.5  cm.  (i  inch)  below  the 
costo-chondral  arch  of  one  or  the  other  side — with  the  center  of  the  ind^on 
over  the  object  sought.     (See  Fig.  355,  L.) 

Operation. — (1)  Incise  skin,  and  fascia — clamp  vessels — retract  lips  oi 
wound.     (2)  Incise  external  oblique,  which  will  be  aponeurotic  above  and 
muscular  below — the  incision  crossing  its  fibers  about  at  a  right  angle.   (3) 
Separate  the  fibers  of  the  internal  oblique  in  their  cleavage  line — which  may 
be  done  external  to  the  outer  border  of  the  rectal  sheath.     (4)  Incise  the 
transversalis  parallel  with  the  costo-chondral  border,  which  will  be  perpen 
dicular  to  their  fibers.     (5)  Incise  the  transversalis  fascia,  subserous  areolar 
tissue,  and  [)eritoneum  in  the  same  line  with  the  preceding  incision— and  t^^" 
enter  tlie  i)eritoncal  cavity.     (6)  Having  completed  the  object  of  the  op*", 
tion — suture  the  structures  in  the  following  layers,  with  buried  catgut;— f*,^ 
toneum,  subserous  areolar  tissue,  transversalis  fascia; — transversalis  an<^  ^^. 
ternal  obliijue  muscles; — external  oblique  ; — and  fascia  and  skin  witti   *^ 
or  silkworm-gut. 

Comment. — This  incision  corresjwnds  with  the  cleavage  line  of  the  sl^-  ^^ 
and  es])ccially  corresponds  with  the  course  of  the  seventh  and  eighth  i  ^ . 
costal  nerves,  which  run  upward  and  are  thereby  uninjured.  The  inr^*!^ 
can  be  prolonged  up  to  the  rectus  muscle  followed  by  a  transverse  inc  :•  -^ 
of  its  anterior  sheath,  with  inward  retraction  of  the  intact  muscle— af^ 
similar  transverse  division  of  its  posterior  sheath — the  sheath  l>eing  sut  *^ 
at  the  end  of  the  operation.  For  the  application  of  this  incision,  see  operac  -*" 
upon  the  stomach. 

LATERAL  ABDOMINAL  SECTION 

nv  VISCHKR'S   LUMBO-ILIAC   INCISION. 

Description. — Consists  in  the  separation  of  the  muscular  and  lendin  "^ 
fibers  of  the  abdominal  muscles  of  the  lumbo-iliac  region,    just  al)ove 
center  of  the  iliac  crest,  in  their  cleavage  lines,  without  transverse  divi>    j 
of  muscle-fibers,  or  harm  to  abdominal  nerves — and  exposing  the  operati     ^ 
site  by  retraction  of  the  separated  muscles.     Applicable  to  exjK>sure  of  >t 
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Preparation— Position— Landmarks — Incision.— As  for  Choledochot- 
omy. 

Operation. — The  region  of  operation  is  exposed  exactly  as  in  the  de- 
scription immediately  preceding.  The  gall-bladder  and  ducts,  especially  the 
common  duct,  are  palpated  by  the  same  process  of  manipulation  as  there  de- 
scribed. When  the  calculus  is  located,  an  attempt  is  made  to  crush  it  with  the 
fingers,  or  special  protected  forceps,  and  then  to  manipulate  the  fragments  on- 
ward into  the  duodenum — pu.shing  them  on  if  possible — crushing  them  only  if 
absolutely  necessary.  Guard  against  the  escape  of  the  .stone  from  the  cystic 
into  the  hepatic  duct,  and  thence  into  the  right  or  left  hepatic  ducts  out  of 
reach.  The  abdomen  is  closed  without  drainage  if  no  great  harm  is  thought  to 
have  been  done  in  the  manipulation — otherwise  temporary  drainage  is  used. 


X.   THE  SPLEEN. 

SURGICAL  ANATOMY. 

Description  and  Situation. — Situated  chiefly  in  left  hypochondriac 
region — lying  above  left  kidney  and  splenic  flexure  of  colon — between  con- 
cavity of  diaphragm  to  left  and  behind,  and  fundus  of  stomach  to  right  and  in 
front — corresponding,  in  axillary  line,  with  ninth,  tenth,  and  eleventh  left  ribs. 
It  lies  obliquely  from  above  downward  and  from  within  outward.  Its  length 
is  about  12  cm.  (4I  inches) — breadth,  8  cm.  (3I  inches) — thickne.ss,  3  cm. 
(i^  inches).  The  peritoneum  entirely  surrounds  the  spleen  except  at  its 
hilum — which  is  at  the  center  of  the  internal  surface  (between  the  renal  and 
gastric  portions  of  internal  surface)  through  which  the  arteries  and  nerves  enter 
and  the  veins  and  lymphatics  emerge.  Its  pedicle  is  formed  by  the  reflection 
of  peritoneum  over  the  vessels  at  the  hilum.  The  diaphragm  separates  all 
parts  of  the  normal  spleen  from  the  parictes.  The  spleen  may  be  absent,  or 
there  may  be  from  one  to  twenty  more  or  less  rudimentary  spleens  present. 

Surfaces  and  Borders.— Phrenic  surface;  lies  beneath  left  ninth,  tenth, 
and  eleventh  ribs — peritoneum,  diaphragm,  portions  of  left  pleura  and  lung, 
the  costo-phrenic  sinus  (and  sometimes  left  lobe  of  liver)  intervening.  Renal 
part  of  internal  surface ;  touches  superior  and  external  part  of  left  kidney, 
and  generally  the  suprarenal  capsule.  Gastric  part  of  internal  surface;  In 
contact  with  posterior  wall  of  a  filled  stomach.  Basal  surface  (lower  outer 
end);  in  contact  with  splenic  flexure  of  colon  and  phreno-colic  ligament  (and 
often  with  tail  of  pancreas).  Anterior  margin;  situaterl  between  diaphragm 
and  stomach.  Posterior  border;  between  diaphragm  and  left  kidney. 
Superior  end;  on  level  with  tenth  dorsal  vertebra,  approaching  within  2  to  3 
cm.  (f  to  I J  inches)  of  spinal  column.  Reaches  to  level  of  ninth  dor.sal 
spine.  Inferior  end;  limited  anteriorly  by  costoclavicular  line  (connecting 
left  sternoclavicular  articulation  with  anterior  end  of  eleventh  rib).     Reaches 
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covered,  generally,  only  anteriorly  and  laterally — and  passing  from  the  spine 
downward,  the  peritoneum  covers  the  small  intestines,  forming  the  lower 
leaf  of  the  mesentery — and  thence  back  again,  completing  the  investment 
of  the  small  bowel,  forming  the  upper  leaf  of  the  mesenterj' — and  passes 
backward  over  the  transverse  portion  of  the  duodenum  to  the  pancreas- 
thence  forward  to  form  the  inferior  layer  of  the  transverse  mesocolon— covers 
the  inferior  and  part  of  the  anterior  aspect  of  the  transverse  colon— thence 
runs  downward  to  form  the  posterior  layer  of  the  great  omentum — returning 
to  form  the  anterior  layer  of  the  great  omentum — thence  to  the  stomach, 
covering  its  antero-superior  aspect — thence  to  the  under  surface  of  the  liver, 
forming  the  anterior  layer  of  the  lesser  or  gastro-hepatic  omentum— thence 
covers  the  inferior  surface  of  the  liver,  from  the  transverse  fissure  to  its  antcriw 
border — whence  it  is  reflected  over  the  anterior  border  to  cover  the  superior 
surface  of  the  liver  to  the  posterior  peritoneal  limit — thence  it  passes  to  the 
inferior  concave  surface  of  the  diaphragm  (superior  layer  of  the  coronarj' 
ligament) — thence  over  the  anterior  portion  of  the  concavity  of  the  diaphragm 
to  the  anterior  abdominal  wall — whence  it  pa.sses  down  the  anterior  abdominal 
parietes  to  the  umbilicus,  to  the  place  of  beginning. 

Course  of  the  Peritoneum  Forming  Uie  Lesser  Sac— In  Longitudinal 
Section. — Beginning  at  the  posterior  a.spect  of  the  stomach,  which  it  covers, 
the  peritoneum  of  the  lesser  sac  passes  upward  to  the  inferior  surface  of  the 
liver,  behind  the  transverse  fissure,  forming  the  posterior  layer  of  the  bser 
or  gastro-hepatic  omentum — and  having  covered  the  postero-inferior  aspect  of 
the  liver,  it  passes  on  to  the  under  surface  of  the  diaphragm  (inferior  bw 
of  the  coronary  ligament) — thence  passes  downward  over  the  posterior  portion 
of  the  concavity  of  the  diaphragm  to  the  spine,  covering  the  great  vesseL>- 
thence  to  the  pancrea.s — thence  forward,  forming  the  upper  layer  of  the 
transverse  mesocolon — covers  the  supero-anterior  aspect  of  the  transverse 
colon — descends,  forming  the  innermost  layer  of  the  great  omentum— then 
ascends  to  the  greater  curvature  of  the  stomach — and  covers  its  posterior  wall, 
to  the  place  of  beginning.  The  lesser  .'^ac  is  in  relation  with  the  inner  as|«ct 
of  the  spleen,  forming  the  inner  layer  of  the  gastro-splenic  omentum— »"'* 
also  in  relation  with  the  superior  i)ortion  of  the  left  kidney. 

Layers  and  Folds  of  Peritoneum. — (1)  Parietal  Layer— connectc*^  ^'^ 
subperitoneal  areolar  tissue  with  the  walls  of  the  alxlomino  jjelvic  ca^'^^V 
(2)  \'isceral  Layer — covers  some  part,  or  the  entire  surface,  of  all  the  vi-^"^^^ 
of  the  ah(K)mino-pelvic  cavity.     (3)  Mesenteries — folds  of  j^eritoneum    *-"°^. 
nectini;  parts  of  the  intestinal  tract  with  the  posterior  alxlomino-j)eIvic  ^* '^.y 
Sec  page  O54.     (4)  Omenta — folds  of  |)eritoneum  connecting  the  ston^^*" 
with  other  viscera.    Sec  page  652.    (5)  Ligaments — reflections  of  periton^^ 
from    parts   of    the    alxlomino-pelvic  walls  and  diaphragm   to  the  var*  ^^^. 
al)(l<>niino-})clvic  viscera  other  than  the  intestines — for  example,  those  of 
liver.  sj)leen.  uterus,  etc.     For  these  ligaments,  see  the  various  viscera  of 
alxlomino-pelvic  region. 

Foramen  of  Winslow. — Communication  between  the  greater  and  \cr — ^ 
peritoneal  sacs — revealed  by  lifting  the  liver  uj)ward  and  to  the  right.  ^^ 
depressing  the  first  part  of  the  dumienum  and  intestines  downward  and 
the  left.  Hounded: — Su}>eriorly;  by  caudate  lobule  of  liver;— Inferiorly; 
first  |)art  of  (iuodcnum  and  first  part  of  hepatic  artery; — Anteriorly;  by  lij^ 
mentuni  hepato duodenale  (right  free  edge  of  lesser  omentum),  with  its  cC^ 
tained  ductus  communis  choledochus.  vena  portre.  and  hepatic  arter)\  in  on^ 
from  right  to  left — the  vena  i)orta*  lying  somewhat  posterior  to  arteniand  du^' 

Viscera  Almost  Entirely  Covered  by  Peritoneum. —Liver;  siomac 
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spleen;  first  portion  of  duodenum;  jejunom;  ileum;  transverse  colon;  cxcum; 
sigmoi(i  Hexure  of  colon;  upper  half  of  rectum;  uterus;  ovaries. 

Viscera  Partly  Covered  by  Peritoneuna»— Descending  and  transverse 
parts  of  duodenum;  ascending  and  descending  colons;  mid-fKirtion  of  rec- 
tum; upper  part  of  vagina;  po?;tenor  wall  of  bladder. 

Viscera  in  Contact  with  Peritoneum  without  Being  Especially  Cov- 
ered by  It. —  Kidneys;  suprarenal  capsules;  f>an€reas. 

Viscera  Uncovered  by  Peritoneum.— Lower  end  of  rectum;  neck,  base 
an<i  anterior  asf)ect  of  bladder;  anterior  and  inferior  jwrtion  of  posterior 
wall  of  vagina. 


GENERAL  SURGICAL  CONSIDERATIONS  IN  OPERATIONS  tJPON  THE 

PERITONEUM. 

Where  the  jjeriioneum  is  attacked  sur;j;ically  it  is  generally  dealt  with 
incidentally,  as  a  part  of  some  special  operation.  The  technir.  therefore, 
of  dealing  with  the  peritoneum  Is  descril>ed  in  those  sjjccial  operations.  In 
some  cases,  however,  the  peritoneum  is  the  structure  primarily  dealt  with — 
and  will  be  so  considered  in  the  present  section. 

The  surface  form  and  hinrlmarks  of  the  peritoneum,  as  well  as  the  insiru- 
ments  used,  are  sufficiently  given  under  the  o|>erations  upon  the  viscera  of 
the  abdoraino-pelvic  cavity. 


OPERATIONS  FOR   THE  SEPARATION.   DIVISION,   OR   LIGATION   OF 

PERITONEAL  ADHESIONS. 

Description, — Adhesions,  resulting  from  the  union  uf  the  serous  surfaces 
of  the  peritoneum,  may  occur  in  the  form  of  thin,  thick,  narrow  or  broad 
sheets  or  membranes; — in  the  form  of  fragile,  <lense,  short  tir  long  bands; — 
or  as  limited  or  extensive  surfaces  loosely  or  intimately  united.  Adhesions 
may  be  vascular  or  comparatively  non-vascular.  .Adhesions  may  be  en- 
countered in  any  operation  involving  any  serous  ca\  ily — therefore,  the  special 
features,  anatomical  retatitms,  anci  all  stejis  preliminary  to  the  discovery  of 
the  a<lhesions,  will  depend  upon  tlie  operation  in  t|ueslion. 

Two  general  methods  of  dealing  wilh  arlhesions  are  available;  (i)  By 
blunt  dissection,  with  or  without  ligature. — more  applicable  in  non  vascular, 
loose  and  limited  adhesions; — (2)  Hy  division  between  ligatures, — more  appli- 
cable to  vascular,  firmer  and  more  extensive  adhesions. 

Separation  of  Adhesions  by  Blunt  Dissection^  with  or  without  Liga- 
tion.— The  underlying  i)rinci{>lc  in  this  method  of  dealing  with  adhesions 
is  to  find  the  plane  of  cleavage  in  the  abnormal  union  and  follow  it  up,  sepa- 
rating the  adherent  surfaces  as  carefully  as  possible.  This  separation  is  best 
accomphshed  by  means  of  a  blunt  dissector,  the  handle  of  a  knife,  the  closed 
ends  of  a  pair  of  blunt  scis.sors,  or  the  tip  of  the  finger.  If  the  last  be  used, 
ii  better  hold  may  Vie  gotten  upon  the  ])aris  by  stretching  a  single  thickness 
of  gauze  over  the  fmger  tip.  The  adhesions  arc  gently  torn  apart,  always 
endeavoring  to  atlhere  strictly  to  the  deavaiie  line,  especially  where  important 
siruclurcs  are  involved,  as  in  the  serous  coverings  of  viscera.  If  the  adhesions 
be  limited  and  but  little  vascular,  ligation  is  generally  unnecessary.  If  they 
he  vascular,  and  especially  if  somewhat  extensive  and  dense,  they  should  be 
ligated  in  two  places  from  i.;?  to  2.5  cm.  (J  to  t  inch)  apart,  according  to 
ircumstances.  and  then  divided  between  the  ligatures.    The  preferable  liga- 
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(and  the  former  when  only  one  rib  is  excised) — the  site  of  excision  lying  mid- 
way between  a  point  about  4  to  5  cm.  (i^  to  2  inches)  from  the  median  plane, 
and  a  point  just  posterior  to  the  mid-axillary  line.  The  steps  of  the  operation 
are  the  same  as  those  for  the  subpleural  exposure  of  the  liver  by  the  partial  ex- 
cision of  one  or  more  ribs  (see  page  810). 


SPLENORRHAPHY. 

Description. — Suturing  of  the  spleen.  Generally  resorted  to  for  incised 
and  lacerated  wounds,  and  for  approximating  surfaces  after  partial  splenec- 
tomy. The  route  of  approach  is  often  determined  by  a  pre-existing  wound  or 
operation — if  not,  the  oblique  subcostal  incision  parallel  with  the  left  costal 
arch  gives  the  best  exposure.  For  the  method  of  approaching  the  spleen, 
therefore,  see  Partial  Splenectomy  by  Oblique  Subcostal  Incision  parallel  with 
the  Ribs,  page  83 1.  For  the  details  of  the  operation,  after  exposing  the  organ, 
see  Hepatorrhaphy,  page  813,  the  technic  being  practically  the  same. 


SPLENOPEXY. 

Description. — By  Splenopexy  is  meant  the  fixation,  generally  by  means 
of  suturing,  of  a  dis|)lace(i  spleen  back  to  its  original  site,  or  to  another  site. 
Indicated  in     wandering"  sijleen  (Splenoptosis). 

Preparation— Position— Landmarks.— As  for  Partial  or  Total  Splen- 
ectomy, according  to  the  incision  adopted. 

Incision. — The  organ  may  l)e  approached  by  a  vertical  incision  in  the  left 
linea  semilunaris;  by  an  oblique  subcostal  incision;  or  by  a  median  vertical 
incision.  The  first  incision  given  provides  the  most  convenient  approach  to 
the  parts  involved.  The  median  incision  has  been  used  by  Rydygier,  who  in- 
troduced the  operation. 

Operation.— Having  opened  the  abdomen,  isolated  and  exposed  the  dis- 
placed .spleen,  its  position,  its  environments,  and  the  laxity  of  its  ligaments  are 
studied,  and  a  site  for  its  fixation  decided  upon,     (a)  Rydygier,  having  opened 
the  abdomen  in  the  median  line,  elevated  the  spleen  to  a  proper  height — then 
detached  from  the  parietes  sufficient  peritoneum  to  form  a  pocket — dividing  the 
parietal  peritoneum  with  a  transverse  upward  convexity,  detaching  it  down- 
ward from  the  alxiominai  wall.     The  lower  half  of  the  spleen  was  then  placed 
in  this  pocket — the  parietal  peritoneum  was  sutured  to  the  underlying  tissues 
along  the  lowest  line  of  separation  (to  prevent  further  separation) — and  the 
free  border  of  the  parietal  peritoneum  was  attached  to  the  gastro-splenic 
omentum  above,     (b)  Bardenhauer  entered  the  abdominal  cavity  by  a  some- 
what rectangular  inci.'^ion,  made  by  a  vertical  incision  extending  from  the  ribs 
to  the  superior  iliac  crest,  the  upper  line  of  which  was  extended  transversely 
forward  along  the  inferior  border  of  the  tenth  rib.     The  flap  thus  included  was 
detached  downward  to  but  not  through  the  peritoneum  and  turned  inward— 
the  perit(^ncum  was  then  incised  sufficiently  to  enable  the  spleen  to  be  drawn 
through  cdi^ewisc.     A  strong  purse-string  suture  of  silk,  previously  placed 
around  the  margin  of  the  peritoneal  opening,  was  then  drawn  so  as  to pucJccr if 
around  the  pedide  but  not  constrict  it.     A  suspensory  silk  suture  was  passed 
under  the  end  of  the  spleen  and  over  the  tenth  rib  as  a  sling.     Other  sutures 
were  i)assed  where  indicated.     The  spleen  was  thus  practically  extraperito- 
neally  placed.     The  abdomen  is  closed  without  drainage. 
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i  neighborhood  of  known  adhesions,  it  is  uncertain  as  to  whether  the  peritoneal 

I  canly  have  been  entered,  the  underlying  tissues  should  be  picked  up  and 
nulled  between  the  fingers,  to  enable  a  judgment  to  be  formed  by  the  sensation 

'  imparted-  If  the  peritoneal  cavity  be  entered  in  the  immediate  vicinity  of 
an  adhesion,  ihis  should  be  at  once  recognized  by  sweeping  the  finger  around 
the  vicinity  of  the  opening — and  the  adhesion  separated  by  blunt  dissection, 
or  divided  between  double  ligatures  if  necessary.  Where  the  opening  made 
comes  directly  down  upon  adhesions,  these  should  be  recognized  as  soon 
as  possible,  that  the  [jn)gress  toward  the  peritoneal  cavity  may  be  known— 
and  then  an  endeavor  be  made  to  reach  a  free  margin  of  the  adhesion,  from 
which  the  remainder  of  the  separation,  or  division,  may  be  made  on  the 
genenil  [principles  mentioned.     (See  Fig.  362,  A,  C.) 

Intestinal  Adhesions. — The  thin,  membranous  tir  veLimenious  adhesions 
may  generally  be  separated  by  blunt  dissection  with  tlie  lingers — by  |>utting 
the  parts  gently  upon  the  stretch  and  keeping  the  adhesion  in  a  broad,  thin 
layer,  rather  than  in  a  thick,  twisted  cord.  Dense,  organized  adhesions 
require  careful  dissection— that  no  purt  of  either  wall  may  be  dangerously 
tliinned.     (See  Fig.  362,  R.  D.) 

Inter-visceral  Adhesions. — Or  adhesions  between  growths  and  viscera — 
should  be  dealt  with  by  putting  the  adhesion  upon  moderate  stretch — by 
traction  ujton  one  or  b*ith  viscera,  until  the  bond  of  adhesion  is  ilemonstrated — 
then  first  hgalc  or  clamfi  on  each  siile,  siifcly  to  ihc  outer  side  of  the  viscus, 
and  divide  the  a<lhesion  between  the  ligatures  or  clamps. 

Omental  Adhesions. — Adherent  omentum  may  often  be  strip}>ed  of! 
with  the  fmgers.  If  Uh)  dense,  or  tot»  firmly  united  for  this,  it  should  be 
ligated  with  a  single  Ugature,  or  in  sections,  and  divided.  Large  portions 
of  the  omentum — and  even  the  entire  omentum — may  be  amputated.  The 
omentum  mav  recjuire  onlv  a  proximal,  or  mav  require  double  ligaturing. 

I  (See  Fig.  ;,62;E,  F,  F.) 

Comment. — (i)  \\'hile  the  separation  \n  the  plane  of  the  abnormal  adhe- 

1  sion  should  always  be  the  course  attemfitcd,  where  this  is  impossible  it  often 
happens  that  areas,  dejjcndent  u|>on  their  nature,  have  to  be  ligiited,  or 

!■  clampeiJ,  and  cut,  with  the  sacrifice  of  some  portion  of  the  least  important 
structure.  (2)  Where  the  separation  of  an  adhesion  between  viscera  and 
neighboring  structures  (visceral  or  otherwise)  is  impossible,  and  where  the 
step  is  permissible,  one  or  more  layers,  or  even  the  entire  thickness,  of  the 

'  less  imjMirtanl  structure  is  left  attached  to  the  more  important  one — after 
ligating  and  blunt  dissection,  or  incision,  of  the  adhesion — thus  leaving  a 
limited  area  of  adherent  tissue  attached  lo  an  *irgan,  rather  than  risk  injuring 

»  the  organ  by  further  attempt  at  removal.  In  such  cases  the  fKiriion  left  is 
reduced  lo  its  smallest  and  thinnest  size.  (3)  It  is  always  desirable  to  preserve 
the  serous  covering  of  a  viscus  (to  aid  nutrition  and  avoid  adhesions  and 

f  sloughing)— and  sometimes  surfaces  left  raw  by  separating  adhesions  may  be 
covered,  and  hemorrhage  also  conlri)l!ed,  by  suturing  adjacent  serous  surfaces 
over  them — tjr  by  attaching  omental  grafts.     (See  page  654.) 

Xolt'.^VoT  further  consideration  of  this  subject,  see  Complications  of 
Median  .\bdorainal  Section,  page  630. 
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or  for  e\*acuation  of  ilutd. 
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Preparation. — Shave  abdominal  wall.  Empty  bladder  and  bowels. 
Area  of  dulness  verified  by  percussion  immediately  before  paracentesis. 
Cocainization  of  the  area  of  puncture. 

Position. — Patient,  where  possible,  sits  upright  in  chair — where  impossi- 
ble, lies  upon  edge  of  bed.  A  many-tailed,  sterilized  bandage,  or  ordinan- 
towel,  with  a  central  opening  corresponding  to  the  site  of  paracentesis,  is 
placed  around  the  patient,  and  tightened  posteriorly  by  an  assistant  as  the 
abdominal  enlargement  decreases  with  the  evacuation  of  fluid.  Surgeon  sits 
immediately  in  front  of  patient. 

Landmarks. — Linea  alba;  umbilicus;  limit  of  upper  aspect  of  bladder 
(see  that  structure,  page  877). 

Special  Instruments. — For  exploratory  punctures,  aspirator^-  syringes 
with  needles  of  small  caliber.  For  evacuation  of  considerable  quantity  of 
fluid,  a  straight  cannula  and  trocar  of  fairly  large  size  is  used.  Aspirators 
of  the  Dieulafoy  and  Potain  type  may  be  employed.  Where  the  skin  is  to 
be  preliminarily  incised,  a  knife  is  necessary — and  a  needle  and  thread, 
where  the  incision,  or  trocar-wound,  is  to  be  closed  by  suture. 

Site  of  Paracentesis.— Generally  in  the  linea  alba,  midway  befw'**^ 
umbilicus  and  symphysis  pubis.  Sometimes  the  puncture  is  made  in  ^* 
lower  half  of  either  semilunar  line.  -^ 

Operation. — (1)  Having  so  placed  the  broad  bandage  that  the  openiif^^  ., 
opposite  the  site  of  paracentesis,  and  having  grasped  the  e.\ploratory  or  as^^T^^^ 
tory  needle,  or  trocar,  in  such  a  way  as  to  predetermine,  by  means  of  the  ^^^\j^ 
index,  the  dei)th  to  which  it  is  to  enter,  which  will  be  decided  by  the  estint   ^^ 
thickness  of  the  abdominal  wall,  the  instrument  is  quickly  but  guard  -^5-*^e 
thrust  through  the  abdominal  wall  into  the  free  peritoneal  cavity,  in  a  si    -^  Ju, 
movement.     In  the  case  of  the  exploratory  syringe,  sufficient  fluid  is  \u^^^  ..^ 
drawn  for  examination — the  needle  withdrawn,  and  the  wound  closed  1^^     ^  ^j 
collodion   and   cotton.     (2)  In  the  case  of  the  evacuation  of  large  amoi— ^  ^  ..^. 
of  fluids  by  means  of  cannula  and  trocar  (or  aspirator)  the  trocar  is  w^'^^'^  u^ 
drawn  and  the  cannula  left  in  situ — the  fluid  is  then  allowed  to  flow,  *  ^. 

bandage  being  tightened  pari  passu.    At  the  end  of  the  operation,  the  c^^^  ^ ^^^ 
nula  is  withdrawn — and,  if  it  have  been  of  large  size,  an  interrupted        ^__p5k. 


suture  is  made  to  close  the  opening  by  being  passed  on  a  cun-ed  neec^'^^^^^^ 
from  side  to  side,  through  a  part  of  the  thickness  of  the  abdominal  w.-  "-^       ^^ 
The  outer  aspect  of  the  oi)ening  is  then  closed  with  colUxlion  and  gauze,  ^  '^^^' 
cotton.  --i\a^e 

Comment. — (i)  Where  a  large  size  instrument  is  used,  it  is  best  10  ma*^^^^\(\ 
a  small  preliminary  incision  through  the  tough  skin.  (2)  A  cannula  shou->^-^^-  ^^e 
prcferaljly  l^e  used  the  end  of  which  is  not  pointed  or  sharp.  (3)  If  t  ^  ^-  the 
cannula  be  obstructed    during  the  flow,  it  may  generally  l)e  freed  by  t.  ^  jjje 

})assage  of  a  sterile  probe  down  its  length.     (4)  .As  the  fluid  escapes,  *^^  _,-— ni'ih 
inner  end  of  the  cannula  (especially  if  dull)  may  be  shifted  so  as  to  fumi:  *  ^'^l^n'! 
the  best  evacuation.     (5)  The  fluid  should  be  made  to  escap>e  slowly — ai»  ^-^       j,j 
may  he  retarded  by  a  compress  over  the  outer  end  of  the  cannula — to  avo^r^^' 
syncope. 

III.  THE  OMENTUM. 
SURGICAL  ANATOMY. 
Description. — The  omenta  are  folds  of  peritoneum  connecting  the  stor"^^  ^^n) 
ach  with  other  \i>^cera.     They  consist  of  the  great  or  gastro-colic,  small  ^''^ 

ga>lro-hepatii .  and  i^astro-splenic  omenta. 


SURGICAL  ANATOMY  OF  THE  PANCREAS. 

damage  be  clone  in  separating  adhesions,  temporary  drainage  is  inc 
(9)  Practise  no  traction  upon  the  pedicle,  both  because  of  the  friable 
and  because  of  the  general  bad  symptoms  which  are  apt  to  superver 
pressure  upon  the  sjjlenic  plexus  (from  the  solar  plexus).  Relax  the 
before  tightening  each  ligature,  (lo)  Treatment  of  the  pedicle  comes 
importance  and  treatment  of  adhesion  second.  Hemorrhage  is  the  chi 
ger.     (II)  If  secondary  hemorrhage  be  feared,  suture  the  pedicle  to  th 
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turn,  and  then,  at  proper  intervals,  piercing  the  omentum  from  the  front  with 
a  pair  of  catch -forceps,  or  a  Cleveland  ligature-carrier,  grasping  the  ligature 
and  drawing  it  through — it  is  then  cut  at  each  opening  through  which  drawn, 
interlocked  with  its  neighbor  by  a  half-turn,  and  tied — as  shown  in  Fig. 
362,  F,  F. 

OMENTAL  GRAFTING. 

Description. — Consists  in  the  using  of  isolated  pieces  of  omentum  to 
repair  peritoneal  defects.  These  pieces  of  omentum  are  excised  from  the 
great  omentum  and  sutured  to  wounded  or  denuded  surfaces,  or  suture- 
fines,  of  the  abdomino-pelvic  viscera  normally  covered  by  peritoneum.  They 
are  especially  used  to  reinforce  suspicious  intestinal  sites — but  may  be  applied 
to  any  of  the  serous  surfaces  of  other  viscera.  They  become  adherent  within 
a  few  hours — and  thus  strengthen  weakened  sites. 

Operation. — The  application  of  omental  grafts  is  called  for  during  thf 
course  of  intra-abdominal  operations — and  the  technic  of  the  operation  h 
simple.    A  small  piece  of  the  great  omentum,  preferably  its  free  aspect. 


FiR,  363.— Omkntai.  Grakting  : — Graft  of  omentum  reinforciiiK  circular  enterorrhaphy,  sutv^^" 
tile  mesentery  and  partly  sutured  to  the  intestine. 

calculated  in  shape  and  size  to  cover  the  defect  by  a  good  margin,  is 
away  with  sci.ssors,  distally  to  previously  placed  ligatures  of  gut — and 
graft  is  placed  in  contact  with  the  area  to  be  reinforced,  preceded  or  ^^^ 
by  slight  scarification  of  the  site  with  a  needle-point — and  is  held  in  qoxC"^^ 
by  means  of  a  few  loosely  apphed,  interrupted,  fine  gut-sutures.  If  ^^ 
grafts  cannot  be  used  immediately  after  being  cut.  they  are  placed  in  w^ 
normal  salt  solution  until  required,  when  they  are  partially  dried  beiw"^^^ 
gauze.  The  grafts  u.«^ed  to  reinforce  circular  enterorrhaphy  generally  aver"^^^ 
from  4  to  5  cm.  (i^  to  2  inches)  in  width,  and  should  be  long  enough^^"^ 
completely  surround  the  site  in  question.     (See  Fig.  363.) 


IV.  THE  MESENTERY. 
SURGICAL  ANATOMY. 

Description. — The  mesenteries  are  peritoneal  folds  connecting  any 
tion  of  the  gastrointestinal  tract  to  the  posterior  abdomino-pelvic  wall. 


PANCREATOTOMY. 
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Lumbar; — by  incising  as  for  exposure  of  the  kidney.  Sometimes  done  for 
tumors  of  the  tail  of  the  pancreas — and  is  made  by  an  extraperitoneal  incision 
as  for  exposure  of  the  left  kidney — or  below  and  along  the  twelfth  rib.  (See 
Fig.  492.) 

Methods  of  Drainage  of  Pancreatic  Cavities.— (i)  If  pus  have  col- 
lected in  the  bursa  omentalis,  incise  in  the  median  line,  from  the  ensiform  car- 
tilage downward,  and  cut 
through  the  gastrohepatic 
omentum — after,  if  possi- 
ble, first  suturing  that 
omentum  to  the  abdom- 
inal wall.  (2)  If  pus  be  in 
the  bursa  omentalis  and 
extend  along  the  pancreas, 
resort  to  Leith's  lumbar 
drainage  mentioned  below. 
(3)  Lumbar  drainage  is 
sometimes  necessary  where 
anterior  drainage  cannot 
be  secured — in  such  cases 
Leith  suggests  a  lumbar  in- 
cision made  under  the  left 
twelfth  rib.  Through  this 
the  finger  is  inserted  by 
the  upper  border  of  the 
quadratus  lumborum,  lo 
eating  the  left  kidney  and 
its  vessels.  The  tail  of  the 
pancreas  and  the  |)osterior 
and  external  wall  of  the 
bursa  omentalis  are  placed 

above  and  just  internal  to  the  renal  vessels.  The  lesser  peritoneal  cavity 
can  be  here  entered  either  through  the  mesocolon  or  through  the  posterior 
layer  of  the  f)critoneum.  (4)  If  pus  be  retroperitoneal — make  a  lumbar  in- 
cision as  for  exposure  of  the  left  kidney  and  reach  the  site  extraperitoneally. 


Fij,'.  4')2.— Ilhstratinc.  RorxKs  of  Approach  to  Pan- 
ckiAs:  — A,  G:istro-colic  ;  B,  Trans-niesocolic  ;  C,  Trans-gas- 
tn <hcpatiro-ometit.il  (epigastric);  D,  Lumbar;  E,  Pancreas. 
(Modified  fruni  (iray.) 


INSTRUMENTS. 

See  those  given  under  the  Liver  (page  804). 


PANCREATOTOMY 

BV  r.ASTKOroMC  ROl'TR. 

Description. — Incision  of  the  pancreas.  Generally  resorted  to  for  cyst 
or  abscess  of  that  organ.  The  method  of  approach  is  generally  one  of  the 
first  three  given  under  General  Surgical  Considerations — and  is  usually  the 
one  above  mentioned.  In  the  case  of  a  cyst  of  the  pancreas,  its  walls  may 
/je  excised,  or,  as  is  more  generally  done,  sutured  to  the  abdominal  wall  and 
ci  rained. 

Preparation— Position— Landmarks. — As  for  Median  Abdominal  Sec- 
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General  Form  of  Duodenum. — Usually  has  the  form  of  a  U,  with  which 
the  above  description  corresponds — but  is  sometimes  V-shaped. 

Course  and  Relations  of  First  or  Superior  Curved  Portion  (Superior 
Hepatic  Curve)  of  Duodenum. — Course ;  from  pylorus,  passes  upward  and 
backward  to  right,  ending  at  neck  of  gall-bladder.  Superiorly  and  ante- 
riorly; quadrate  lobe  of  liver;  neck  of  gall-bladder;  foramen  of  Winslow 
(duodenum  forming  its  lower  boundary);  hepatic  arterv'.  Inferiorly;  head 
and  neck  of  pancreas.  Posteriorly;  common  bile-duct;  vena  port*;  gastro- 
duodenal  artery;  vena  cava  inferior;  first  lumbar  vertebra. 

Course  and  Relations  of  Second  or  Descending  (Vertical)  Portion 
of  Duodenum. — Course;  descends  from  neck  of  gall-bladder  down  right 
side  of  vertebral  column,  from  first  to  body  of  third  or  fourth  lumbar  vertebra 
— transverse  colon  crossing  its  middle  third.  Anteriorly;  right  lobe  of  liver 
(duodenal  impression);  right  end  of  transverse  colon;  transverse  mesocolon; 
small  intestine;  mesentery  (right  leaf).  Posteriorly;  right  kidney,  and 
suprarenal  capsule  (sometimes);  renal  vessels;  common  bile  and  pancreatic 
ducts;  inferior  vena  cava;  spermatic  vessels.  Internally  (to  left);  head  of 
pancreas;  common  bile  and  pancreatic  ducts;  pancreatico-duodenal  vessels; 
first  to  fourth  lumbar  vertebrae  and  intervertebral  discs. 

Course  and  Relations  of  Third  or  Transverse  (Preaortic)  Portion  of 
Duodenimi. — Course;  from  right  side  of  body  of  third  or  fourth  lumbar 
vertebra,  crosses  vertebral  column  in  horizontal  or  slightly  ascending  manner, 
in  front  of  great  vessels  and  crura  of  diaphragm,  moulding  itself  over  these 
structures.    Superiorly;  head  of  pancreas;  superior  mesenteric  vessels;  »0' 
ferior  pancreatico-duodenal  artery.    Anteriorly;  r(X)t   and   right  and  ^} 
layers  of  mesentery ;  lower  layer  of  transverse  mesocolon ;  superior  mesei^^^^^ 
vessels;    small    intestines.    Posteriorly;  inferior    vena    cava;    aorta;    ^^* 
phragmatic  crura;  third  and  fourth  lumbar  vertebra.  ^, 

Course  and  Relations  of  Fourth  or  Ascending  Portion  of  DuodeC^^\ 
— Course ;  ascends  vertically  along  left  side  of  spine,  from  third  or  (c:^  ^ 
lumbar  vertebra  to  side  of  second  or  first  lumbar  vertebra.  Anteric:^^  ^ 
transverse  colon;  transverse  mesocolon  (lower  layer);  small  intestine;  m^^^ 
tery  (left  layer);  antrum  pylori  (.sometimes).  Posteriorly;  left  diaph""^ 
matic  crus;  left  psoas;  left  renal  vessels;  spermatic  vessels;  kidney  (intc<^^^ 
inferior  part).  Internally  (to  right);  head  and  neck  of  pancreas;  a< -^ 
fourth  or  third  and  second  lumbar  verlebne. 

Course  and  Relations  of  Fifth  Part,  or  Duodeno-jejunal  An^^ 
Position;  at  left  side  of  second  or  first  lumbar  vertebra.  Superiorly;  b*^^ 
of  pancreas.  Anteriorly;  mesentery  (left  layer).  Externally;  left  kidt^* 
(inner  ])order). 

Peritoneal  Covering  of  Duodenum. — First  part ;  covered  by  [)er«  ^ 
ncum,  except  parts  of  posterior  surface  near  vena  cava  and  neck  of  g^^ 
bladder.  Second  part;  covered  in  front  only  (e.xcept  that  no  perilonc<^^ 
covers  the  front  opposite  the  divergence  of  two  layers  of  transverse  mesocolcc* 
Third  part ;  covered  in  front  only  (except  that  there  is  no  peritoneum  t^ 
front  opposite  root  of  mesentery).  Fourth  part;  covered  entirely  in  iTcr>^ 
and  partly  at  sides.  Fifth  part;  entirely  covered  by  peritoneum  where^^'^ 
becomes  jejunum. 

Ligaments  of  Duodenum.— Li gamentum  Hepato-ducxienale  (sus|)en>cF^ 
lij^amenl  of  duodenum) — rij^ht  edge  of  lesser  omentum — from  hilus  of  li<  •■ 
to  rir>i  ])art  of  duodenum.     Ligamentum  Cystico-du(xlenale— from  neck      ^ 
gallbladder   to   first    part   of   duodenum.     Ligamentum    Ducxieno-renale-:^' ' 
from  summit  of  right  kidney  to  outer  aspect  of  first  part.     Ligamentu— ^ 
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inferior  pancreaticoduodenal  of  superior  mesenteric,  (a)  Jejumim  and 
Ileum ;  superior  mesenteric. 

Veins  of  Small  Intestines. — Correspond  with  arteries  —  a  singk  \m 
accompanying  each  artery. 

Lymphatics  of  Small  Intestines.— End  in  mesenteric  lacteals. 

Nerves  of  Small  Intestines. — From  superior  mesenteric  plexus,  fonned 
by  nerves  from  ca*liac  plexus,  semilunar  ganglion,  and  right  vagus. 


SURFACE  FORM  AND  LANDMARKS  OF  THE  SHALL  INlliSilNfeS. 

Upper  limit  of  attachment  of  mesentery  (duodeno- jejunal  angle)  generally 
lies  from  8  to  lo  cm.  (3  to  4  inches)  above  the  umbilicus,  slightly  to  left  of 
median  line.  Lower  limit  is  about  10  cm.  (4  inches)  from  middle  of  right 
Poupart's  ligament,  on  a  line  directed  upward  and  inward  in  the  count 
of  psoas  muscle. 

SURGICAL  ANATOMY  OF  THE  LARGE  INTESTINES. 

Description. — Extend  from  lower  end  of  ileum  to  anus.  About  1.5  to 
1.8  meters  (5  to  6  feet)  long. 

Divisions.— Caecum;  Ascending  Colon;  Hepatic  Flexure;  Transwrse 
Colon;  Splenic  Flexure;  Descending  Colon;  Sigmoid  Flexure  (Sigmoid  Colon): 
Reinum. 

General  Characteristics  of  Large  Intestines  (as  compared  vnih  snuO 
intestines). — Greater  size;  greater  fixity  of  position;  sacculations;  longitu- 
dinal bands;  appendices  epiploicae.  (Last  three  characteristics  not  present 
in  rectum). 

C«cum. — (About  7.5  cm.,  or  3  inches,  broad,  and  6.3  cm.,  or  2^  inches, 
long.)  Position;  lies  in  right  iUac  fossa,  above  outer  half  of  Poupart's 
Hg'ament,  generally  resting  upon  psoas  muscle — sometimes  upon  iliacusonlr— 
siwnetimos  bulk  of  caecum  rests  on  iliacus  and  apex  on  psoas— sometimes 
free  of  lH>th,  being  entirely  in  pelvic  cavity,  or  even  projecting  beyond  median 
line.  Its  aiH'x.  or  lower  p>oint,  lies  slightly  to  inner  side  of  middle  of  Poupart'> 
Ugameni,  just  l>ehind  anterior  abdominal  wall  and  opposite  inner  portion 
of  psoas.  The  cavum  is  entirely  covered  by  peritoneum  and  lies  free  in 
abdominal  cavity.  There  is  no  mesoca?cum.  Several  forms  or  tj'pes  of 
ca'cum  o^cur  ^st-^o  Ap|>emlix).  Anteriorly;  abdominal  parietes  above  outer 
half  of  Poujurt's  ligament.  Posteriorly;  iho-psoas;  appendix  (origini 
Superiorly;  ilci>oaH:al  valve.    Internally;  ileum  (termination). 

Ileo-cscal  Fossae. — Superior  Ileo-cjecal  Fossa,  an  anterior  jwuch  be 
tween  end  of  ileum  and  ascending  colon.  Inferior  Ileo-Caecal  Fos.'^i.  jn 
interior  pt^uch  under  ileum,  between  it  and  caecum. 

Appendix  C»ci.— Description;  small  blind  lube,  generally  hollovft' 
tip.  its  lumen  continuous  with  that  of  ciecum  and  sometimes  guarded  bwahe 
.Axerafi^"  length,  q.2  cm.,  or  3}  inches  (extremes,  from  3.1  to  23  cm.,  ortrotn 
\\  to  0  inches').  Diameter,  about  6  mm.  (\  inch)  at  base — 5  mm.(y*i  ii"^^| 
at  a}H'\.  Oritiin.  generally  arises  1.7  cm.  {\\  inch)  below  ileo-l:3^'l 
\.»l\c,  u|XMi  its  inner  and  p^^sterior  aspect — but  sometimes  forms  theti'J*' 
ajHA  ot  o.rivim.  Course;  variable — (D  According  to  Treves,  the  appf""-^ 
mMUM.ilK  passes  upwanl  irom  liehind  canum  toward  spleen.  Irinji  beh'"' 
iowo;  otui  ot  ileum  and  its  mesenter>-.  (2)  According  to  Beny.  the  or>(^ 
ot  tusj\;otu\  ot  iH\<itiv^n  is.  "  i^a^  jxMvic;  (b)  retrociecal:  (c)  internal  totS^^"": 
*    ..   I  u\o>^  ;v>ition:  (,d^  variable."     (3)  Acconling  to  Brjant.  in  order ' 
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luency,  **(a)  inward;  (b)  behind  ciccum;  (c)  downward  and  inward;  (d) 
into  true  i>eivis.*'  Relations  to  peritoneum-  Mesentery  always  present 
but  not  extending  to  tip — about  distal  third  bfing  entirely  enveloped  tn  peri- 
toneum and  free,  Mesu-apj>cndix,  of  triangular  form— derived  from  left 
leaf  of  mesentery =tonlaining,  in  its  free  margin,  posterior  branch  of  ileo- 
cascsd  artery  (from  ileocolic).  Relations  to  cxcum;  four  types  of  cajciim 
occur  (Treves)— (a)  ai>pendix  arising  from  apex  of  ca-cum;  (b)  appendix 
arising  between  two  sacculi  of  equal  size;  (c)  appendix  arising  between  two 
sacculi  of  unequal  size  (about  90  per  cent,  of  cases);  (d)  appendix  appearing 
to  arise  from  ileo  colic  junction.  Relations  to  aBterior  abdominal  wall; 
(I)  According  to  McBurney, — draw  straight  line  from  anterior  superior  iliac 
spine  to  umbilicus,  and  Ijencath  this  line,  from  4  to  5  cm.  (ij  to  2  inches) 
internal  to  the  spine,  the  base  of  the  appendix  is  found  (in  right  iliac  fossa), 
(a)  According  to  Ciado» — draw  a  line  along  outer  edge  of  rectus — another 
between  anterior  superior  iliac  spines — opposite  the  junction  of  these  the 
base  of  the  appendix  is  found  (in  hypogastric  region). 

Ileo^cscal  Valve. — Opens  upon  postera-internal  aspect^  at  upper  border 
of  caecum- 
Ascending  Colon. ^Description;  About  20  cm.  (8  inches)  in  length. 
Extends  vertically  upward  from  caxum  to  inferior  surface  of  right  lobe  of 
liver,  at  right  of  gall-bladder  (hepatic  tlexure).  Covered  by  peritoneum 
anteriorly  and  laterally,  which  binds  it  to  posterior  abdominal  walL  Its 
posterior  surface  (where  peritoneum  is  absent)  is  bound  by  areolar  tissue  to 
quadratus  lumborum,  transversalrs,  and  right  kidney  (anlero-externut  part). 
\Iesentery  (ascending  mesocolon)  present  in  2t)  per  tent.  fTrcves).  Rela- 
tions; Anteriorly;  ileum;  abdominal  wall.  Posteriorly;  (|uadratus  lum- 
borum; transversalis;  kidney  (antero-external  part).  Superiorly ;  liver  (right 
iobe). 

I  Hepatic  Flexure  of  Colon.— Upon  under  surface  of  liver,  near  gall- 
T)Iadder,  the  ascending  colon  bends  from  posterior  abdominal  wall  sharply 
to  front  and  left,  to  become  transverse  colon. 

L  Transverse  Colon.— Description;  About  51  cm.,  or  20  inches  (ex- 
|b"emes,  from  50  to  84  cm.,  or  12  to  ^^  inches),  in  length.  Extends  from 
inferior  surface  of  liver,  in  right  h^Tiochondrium  (hepatic  flexure),  trans- 
versely across  anterior  abdominal  wall,  with  slight  downward  and  forward 
convexity  at  its  center,  to  the  spleen  in  left  hypochondrium  (splenic  flexure). 
Transverse  mesocolon  is  long,  and  connects  transverse  colon  to  posterior 
abdominal  wall — most  movable  part  of  large  intestine.  Transverse  colon  lies 
above  the  umljilicus  four  times  out  of  five — and  below  it  one  time  out  of  five 
(usually  on  a  line  connecting  lowest  parts  of  costal  arches).  Peritoneum 
entirely  surrounds  transverse  colon.  Relations;  Anteriorly;  alxJominal 
wall;  great  omentum.  Posteriorly;  transverse  mesocolon;  descending  duo- 
denum; small  intestines;  suj^)erior  curvature  of  stomach  (at  times).  Supe- 
riorly; liver  and  gall-bladder  (inferior  surfaces);  great  curvature  of  stomach; 
ppleen  (inferior end);  pancreas  (tail).  Inferiorly  ;  small  intestines. 
^  Splenic  Flexure  of  Colon.— Situated  beneath  lower  end  of  spleen- 
further  back  in  abdomt^n  than  hepatic  flexure.  Connected  by  phreno-colic 
ligament  (a  fohl  rif  peritoneum)  passing  between  splenic  flexure  to  diaphragm, 
between  tenth  and  ele\  enth  ribs. 

L     Descending  Colon.— Description;  About   21.5  cm.   m  inches)   long. 
Extends   from   splenic    flexure   vertically   through    left   hypochondrium   and 
lumbar  regions  to  sigmoid  flexure.     Peritoneum  co\ers  it  similarly  to  ascend- 
ing colon  (q.  v.).     \Iesenterv  ^descending  mesocolon)  present  in  36  per  cent. 
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(Treves).  Relations: — Anteriorly;  abdominal  wall;  jejunum.  Poste- 
riorly ;  diaphragm ;  left  kidney  (infero-external  part) ;  quadratus  lumborum; 
transversalis.    Superioriy;  spleen;  phreno-colic  ligament. 

Sigmoid  Flexure  of  Colon  (Sigmoid  Colon). — Description;  Ad  S- 

shaped  curve,  about  31  cm.  (13  inches)  long,  lying  in  left  ib'ac  fossa,  beginning 
at  iliac  crest  and  ending  at  brim  of  true  pelvis,  opposite  left  sacro-iliac  s)ii- 
chondrosis  (or  opposite  upper  edge  of  sacrum).  Divisions;  First  Portion, 
of  Colic  Limb,  tends  downward,  inward,  and  slightly  for^'ard  toward  outer 
aspect  of  Poupart's  ligament  and  abdominal  wall — generally  has  a  short 
mesocolon  (though  sometimes  peritoneum  only  anteriorly  and  laterally). 
Second  or  Rectal  Part,  tends  to  hang  into  true  pelvis— mesenter}'  about 
7.5  cm.  (3  inches) — very  movable.  Insertion  of  Sigmoid  Mesocolon;  in 
line  extending  obliquely  from  left  iliac  crest  across  psoas  and  left  iliac  vessels 
(at  about  their  bifurcation)  to  join  mesorectum  at  sacral  promontor)-.  Note; 
More  properly  the  sigmoid  colon,  or  flexure,  should  include  that  portion 
of  large  intestine  usually  described  as  the  first  part  of  the  rectum — and  then 
would  end  where  the  mesorectum  ceases,  opposite  the  third  piece  of  the 
sacrum,  thus  having  more  of  an  omega  than  a  sigmoid  appearance.  Reli- 
tions;  Anteriorly;  abdominal  wall;  small  intestines.  Posteriorly;  left 
ilio-p.soas;  posterior  pelvic  wall;  rectum. 

Intersigmoid  Fossa. — In  the  layers  of  the  mesocolon,  generally  over 
bifurcation  of  iliac  vessels — looks  downward  to  left.  Sometimes  found  in 
children — rarely  in  adults. 

Rectum. —'(Length,  about  20  to  23  cm.,  or  8  to  9  inches.)    Divisioos: 
First  or  Superior  Part;  Second  or  Middle  Part;  Third  Part,  or  Anal  Canal 
Note ;  The  rectum  will  be  here  described  as  consisting  of   three  parts,  as 
mentioned.     More  properly  it  consists  of  but  two  parts,  corresponding  with 
the  second  and  third  parts  just  mentioned — the  first  part  above  mentioned 
being,  strictly,  a  portion  of  the  Sigmoid  Colon  (see  "note"  under  Sigmoid 
Flexure  of  Colon).     First  or  Superior  Part;  8  to  9  cm.  (3^  to  3}  inches) 
\ou\i.     Corres|X)nds  with  lower  part  of  Sigmoid  Colon,  as  sometimes  de 
scribed.     Runs  oblicjuely  from  left  pelvic  brim  (beginning  oppoitc  either 
jsuro  iliac  synchondrosis,  or  siicral  promontory,  or  even  right  >ide  of  base 
of  s;icruni)  downward,  backward,  and  to  right  to  third  sacral  vertebra  in  the 
nicdian  line.     .Mmost  entirely  enveloped  in  peritoneum,  except  posteriorly. 
MoM^rcctum  connects  its  posterior  aspect  to  anterior  surface  of  sacrum.  Mf* 
entery  continuous  with  sigmoid  mesocolon  and  terminates  at  third  sacral  ver 
tebra.    Relations  of  first  part;  Anteriorly;  small  intestine;  sigmoid  colon; 
bladder  ^posterior  surface")  in  male;  uterus  (posterior  surface)  in  female.   PoS" 
teriorly;  mesorectum;  left  pyriformis  muscle;  left  sacral  ple.xus;  left  internal 
iliar  artery  aiul  veins;  hr>t,  second,  and  one-half  of  third  sacral  vertebra.  E*' 
ternally  ;  left  ureter;  left  internal  iliac  artery  and  veins.     Description  of  sec- 
ond or  middle  part ;  10  to  1 1  cm.  (3  to  4  inches)  long.    Extends  in  a  cime  from 
nii«!»lle  v>t  third  >air.»l  vertebra  to  opjwsite  apex  of  prostate  gland— ninninp 
at  tir^t  .iloiii:  riiiht  aMHVt  of  fourth  sacral  vertebra— thence  back  to  me<ii^" 
lino  aWhw  the  Mcro  ciKvyijeal  articulation — and  passes  thence  downward  ;»n« 
forw.ini  10  vv,>|Hwiic  a  line  connecting  the  anterior  aspects  of  the  two  ischiJ' 
lulnMo^iiiev.  whioh  i^  op|M>ite  the  a|>ex  of   prostate  gland,  and  al)OUt  ■> 
cnv  yj  invh"*  IhIow  \\\^  of  o«xvyx.     Partially  coveretl  by  peritoneum- ro\f^^ 
alvne.   .u.ioriorh    .mvl   l.iieraUy  -then  only  anteriorly— and  abt^ut  :.?  ^'"' 
{\  invii^  .jl»o\e  prost.ite  gland  ^Hner  more  than  8  cm.,  or  3I  inch)  it  '""  ^' 
iKmi.I  Hv»:v.  ..r.urior  >urface  of  rectum  to  posterior  surface  of  bladder.'" 
ir..ile.  vn  tv^  |M>ierior  surface  of  up|>er  one-fifth  of  vagina,  in  female  (forrr'^P 
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recto- vesical  or  recto-vaginal  pouch).     No  mesoreclum  exists.     On  posterior 

surface  of  rectum  there  ia  no  peritoneum  below  a  point  12.5  cm.  (5  inchesj 

above  anus.    Relations  of  second  or  middle  part  of  rectum;  Anteriorly; 

i  (a)  In  Male;  reclu-vesitul  pouch;  small  inleslines;  bladder  (irigont");  vesiculu: 

seminales;   vasa  deferentia;  prostate  gland  (inferior  aspect) ;  (b)  In  Fema!e; 

vagina  ((x»stcrior  surface);  recto- vaginal  |)ouch;  recto-uterine  pouch;  small 

intestines.     Posteriorly;    sacrum    (lower    iKjrtion);    coccyx;    anu-coccvgeal 

body;  middle   sacral   vessels;  pyriformis   muscles.     Description  of   tkird 

part,  or  anal  canal;  About  2  to  3  cm.  (|  to  i\  inch)— little  less  in  female. 

lPa.«ises  downward  and  backward,  from  a  point  opposite  apex  of  prostate 

Ejgland  (about  2.5  cm.,  or  i  inch,  l>el<nv  tip  of  coccyx)  to  end  in  anus.     No 

Fperiloneal  covering.     Surrounded  by  sphincter  muscles.     Relations  of  third 

part,  or  anal  canal;  Anteriorly;  bulb  and  membranous  ])art  of  urethra 

(male);  perineal  bwly  (female).     Posteriorly;  anotuccygeal  IjihJv;  coccygci 

muscles.     Laterally;  fatty  areolar  tissue  of  ischiorectal  fossa.*;  levatores  ani 

muscles. 

Anus. — Surrounded  by  internal  sjjhincter,  Icvalore^i  ani,  and  external 
Ciphincter.     (See  Perineum.) 

Arteries  of  Caecum  and  Colon.—  Ileocolic,  colica  dc.xtra,  and  coUca 
media,  from  superior  mesenteric;  colica  sinistra  and  sigmoid,  from  inferior 
mesenteric. 

Veins  of  Caecum  and  Colon. — Superior  and  inferior  mesenteric,  emptying 
into  jiortal  system. 

Lymphatics  of  Caecum  and  Colon.— Those  of  ascending,  transverse, 
land  desienrb"rtg  colon  empty  into  mesenteric  glands.  Those  of  sigmoid  colon 
empty  into  lumbar  glands. 

Nerves  of  Caecum  and  Colon,— Cai'cum,  ascending  and  proximal  half 
tof  transverse  cohm  are  su[>plicd  by  superior  mesenteric  plexus,  from  cadiac 
plexus.  Distal  half  of  transverse  colon,  descending  and  sigmoid  colon  are 
rsupplied  by  inferior  mesenteric  plexus,  from  aortic  plexus. 

Arteries  of  Rectum. — Superior  hemurrhoidal  (uf  inferior  mesenteric); 
middle  hemorrhoidal  (of  internal  iliac) ;  inferior  hemorrhoidal  (of  internal 
fpudic);  branches  from  sacra  merlia  (nf  abdominal  aorta);  branches  from 
sciatic  (of  internal  iliac);  branches  from  vaginal,  in  female  (of  internal 
Iliac). 

Veins  of  Rectum. — Chietly  fnim  superior  hemorrhoidal  to  infcrJur  mesen- 
teric, and  thence  to  portal  system.  Some  bloo<l  passes  back  by  systemic 
system  to  inferior  vena  cava.  Anastomosis  between  systemic  and  portal 
systems  occurs  in  rectum. 

Lymphatics  of  Rectum. — Kmpt\^  into  anterior  sacral  and  inguinal 
glands. 

Nerves  of  Rectum. — From  cerebrospinal  system  (sacral  plexus)— and 
from  sympathetic  system  (hypogastric  and  inferior  mesenteric  plexuses). 
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bCa'cum  lies  in  right  inguinal  region,  its  lower  border  corres|n>nding.  at 
center,  with  the  center  of  a  line  drawn  from  anterior  superior  iliac  spine 
^_  symphysis  pubis. 

.Ascending  Colon  ascends  through  right  lumbar  and  h^'pochondriac  regions 
to  hepatic  flexure. 
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Transverse  Colon  crosses  the  abdomen  transversely  at  about  the  jundioB 
of  the  umbilical  and  epigastric  regions — its  superior  border  King  just  bdo» 
the  greater  curvature  of  the  stomach — its  inferior  border  just  abo\-e  the 
umbilicus. 

Splenic  Flexure  is  posterior  to  the  stomach  in  the  left  h}'pochondrium. 

Descending  Colon  descends  through  the  left  h\'pochondriac  and  lumbar 
regions  to  the  sigmoid  flexure. 

•Sigmoid  Colon  lies  in  the  left  inguinal  region. 

Note. — For  the  more  detailed  description  of  the  relations  of  the  parts  o( 
the  large  intestines,  see  Surgical  Anatomy  of  the  special  parts. 


GENERAL  CONSIDERATIONS  IN  OPERATIONS  UPON  THE 
INTESTINES.  • 

Preparation  of  Patient. — Bowels  are  to  be  emptied.  Abdomen  should 
be  shaved. 

Position. — Patient  lies  supine,  usually  in  a  horizontal  position,  near  the 
edge  of  the  table.  Surgeon  may  stand  on  either  side  of  patient,  but  usualhr 
stands  on  the  patient's  right,  incising  from  above  dovniward.  Assisiant 
stands  opposite  surgeon. 

Portion  of  the  Intestinal  Wall  where  the  Lamin«  of  the  Mesentoy 
Separate  to  Enclose  the  Intestines. — In  the  case  of  those  pordons  of  tbe 
intestines  which  have  a  mesenterv',  the  laminae  of  the  mesenterj'  begin  to 
separate  (in  order  to  surround  the  wall  of  the  gut)  about  1.5  to  2  cm.  (fto 
f  inch)  from  the  intestine,  leaving,  upon  these  viscera,  a  triangular  intenil 
with  a  base  of  about  8  mm.  {f^  inch)  where  the  muscular  coat  is  unwtred 
by  peritoneum— this  triangular  space  being  occupied  by  fatty  areolar  tissue, 
vessels,  and  ner\'es.  The  practical  bearings  of  the  above  fact  being;— {!) The 
necessity  of  being  particularly  careful  in  ordinar}-  suturing,  or  the  adoption 
of  some  special  form  01  suturing,  in  operations  upon  the  intestines,  in  ortlcr 
to  hrini;  the  j>eritoneum  of  the  cut  margins  into  contact  with  the  wall  of 
the  intestines  at  the  mesenteric  border,  thus  securing  the  covering  of  the 
denuded  trad  with  j)eritoneum  and  also  securing  ap|)osition  of  serous  surfa^^ 
when  two  ends  of  intestine  are  brought  together; — (J)  The  guarding  of  the 
Mtxxl  supply  to  the  intestines  transmitted  through  this  triangular  >pac«- 
A'(»/c  the  methiKl  of  dealing  with  this  area  of  the  intestine  will  be  mentionf<^ 
under  sj>ecial  operations. 

Note.-  For  other  general  considerations  l>earing  upon  operations  u\^^ 
the  intestines,  see  the  introductions  to  the  s})ecial  classes  of  intestinal  o\^^' 
tions. 

INSTRUMENTS  USED  IN  OPERATIONS  UPON  THE  INTESTINES' 

I.  Instruments  u<eii  in  entering  the  peritoneal  cavity — see  the  inr-*^ 
moni>-  lor  jHTfv>rmini:  AlKlominai  Section  (page  631). 

11.  ln>trununts  u>cd  in  general  intestinal  operations; — intestinal  clait^*^" 
artery  clamp  forceps;  di>>ecting  and  toothed  forceps;  scissors;  bistouf^ 
anouri>ni  needles;  prol>e;  gnxnetl  director;  tenaculum;  needles,  onlir*  C 
sir.iiiiht  vaml^ric.  curveil.  calyx  eyed,  Keith's  abdominal;  nee<lle-holder;  '^ 
>ilk.;  catijut;  i^au.'e  pads;  gau/.e  sponges;  sponge  holders;  drains  of  ga«-^' 
wick.  nil>lHT  tubini:.  glass  tubing.  Special  instruments  and  mechan  ** 
t  oi\tri\aiue^  re»i"viireil  in  ^{Hvial  ojn^rations  u}K>n  the  intestines  in  gent?^''* 
pariivui.irl\  in  the  o[H.Talions  oi  entero-enlerostomy. 
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divided,  and,  if  the  incision  be  continued  far  toward  the  iliac  crest,  the  knife 
will  pass  into  the  intermuscular  cleavage  line  of  this  muscle  (Fig.  497).  (2) 
The  outer  border  of  the  erector  spinx'  is  exposed,  but  its  sheath  is  not  opened. 
The  internal  oblique  is  incised  nearly  at  a  right  angle  to  its  course.  The  pos- 
terior aponeurosis  of  the  transversalis  muscle  (fascia  lumborum)  is  divided 
also  to  the  full  length  of  the  wound.  Between  the  internal  oblique  and  trans- 
versalis, branches  of  the  last  dorsal  nerve  and  last  intercostal  artery  may  be 
encountered  passing  downward  and  forward  near  the  twelfth  rib — and 
branches  of  the  first  lumbar  nerve  and  last  lumbar  artery  near  the  iliac  crest. 
The  nerves  are  retracted  wherever  possible.  The  arteries  are  ligated  with  gut. 
All  the  parts  are  retracted  as  divided.  (3)  The  outer  border  of  the  quadratus 
lumborum  muscle  and  the  anterior  layer  of  the  fascia  lumborum  are  now  en- 
countered. The  latter  is  incised  to  the  limit  of  the  wound.  The  outer  border 
of  the  former  is  retracted — or  may  be  incised  if  necessary.  This  divided  layer 
is  also  retracted.  (4)  The  fas- 
cia transversalis  is  thus  e.x-  |f>  'j^yy/'^, .  j^  . 
posed,  and  is  similarly  divided  W^\  '^""^^^-^^y^^^^^'/f--^ 
—when  the  entire  depth  of  the  \\  \i  "^2<^Ji% 
wound  is  well  retracted  on  each 
side.  (5)  The  fatty  areolar 
capsule  of  the  kidney  is  now 
exposed,  retroperitoncally — and 
is  opened  up,  partly  by  careful 
incision,  and  partly  by  blunt 
dissection  of  the  perirenal  tis- 
sue— while  an  assistant,  by 
pressure  upon  the  abdominal 
wall,  thrusts  the  kidney  into  the 
lumbar  wound — thus  exposing 
the  surface  of  the  organ.  (6) 
The  special  object  of  the  opera 
tion  is  now  acc()m[)lishc(I — and 
the  wound  treated  as  indicated. 
Comment.  —  (1)  There  is 
more  chance  to  separate,  rather 
than  divide,  some  of  the  mus- 
cle-fibers in  this  incision,  if  it 
become  necessary  to  exteiul  it, 
than  in  most  of  the  other  incisions.  (2)  In  exploratory  incisions,  and  in 
limited  operations  upon  the  kidney,  it  is  generally  only  necessary  to  divide  the 
skin,  superficial  fascia,  lumbar  fascia.  lalissimus  dorsi.  and  scrratus  posticus 
inferior  over  a  distance  between  the  anterior  border  of  the  erector  spina*  and  the 
posterior  edges  of  the  external  anci  internal  oblique  muscles.  (3)  In  thick  loins, 
longer  incisions  are  necessary.  (4)  Where  the  kidney  does  not  extend  down 
as  far  as  usual,  the  incision  may  he  extended  well  over  the  twelfth  rib  (but  .see 
Surgical  .\natomy).  (5)  Guard  again.^i  opening  the  pleura,  which  is  only 
sej)arated  by  a  comparatively  thin  layer  of  fibrous  ti.s.sue  from  the  renal  fatty 
tissue  at  the  costo  lumbar  hiatus  of  the  diaphragm.  (6)  Proximity  of  the 
kidney  is  .sometimes  noticed,  in  approaching  from  behind,  by  the  finer  texture 
of  the  fatty  areolar  tissue  near  it.  (7)  Avoid  the  colon,  which  sometimes 
pushes  its  way  into  the  wound.  (8)  If,  in  the  course  of  operation,  more  room 
be  needed,  the  incision  may  be  extended  in  one  of  three  directions; — (a)  back- 
ward, dividing,  if  necessary,  the  anterior  border  of  the  erector  spina.*: — (b)  up- 


Fig.  4<yS.— Oni.iQi'K  I.i-mbo-ahdomisai.  Incisio.n  :— For 
t\|Misiirc  of  kidiicv  .iimI  inct«.T. 
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Circular  Enterorrhaphy  is  usually  used  of  suturing  the  entire  circumferenct 
of  intestine  after  complete  transverse  or  oblique  division  of  the  gut. 

Characteristics  of  a  Satisfactory  Intestinal  Suture.— The  following, 
modified  from  Treves,  are  the  features  possessed  by  the  best  forms  of  suturc- 
(a)  Two  broad  peritoneal  surfaces  should  be  brought  into  contart.  (b) 
Closure  should  be  tight  enough  to  hold  water,  (c)  The  mucous  membrane, 
if  included,  should  not  be  penetrated  by  the  same  suture  which  passes  through 
the  serous  coat  (which  might  enable  the  intestinal  contents  to  escape  by 
capillarity).  If  only  one  tier  of  suturing  be  used,  the  mucous  membrane 
should  not  be  included,  (d)  Suturing  should  not  be  sufficiently  tight  lo 
strangulate  the  edges  of  the  intestine  compressed  by  the  sutures,  (c)  The 
method  should  be  simple  enough  to  be  easily  and  rapidly  carried  out.  (f) 
The  suture  should  take  a  sufficiently  firm  hold  of  the  intestine  to  run  no 
chance  of  tearing  out  when  put  to  a  fair  test,  (g)  The  suture  should  pass 
through  the  serous,  muscular,  and  part  of  (into)  the  relatively  strong  and 
thick  submucous  coat,  (h)  The  material  of  suture  must  be  sufficiently  dura- 
ble and  of  non-irritating  quality. 

Suture  Materials.— Silk,  fine,  strong  and  preferably  colored  black  (fa- 
more  easy  detection).  Catgut,  fine,  plain,  or  chromic,  may  also  be  u.sed, 
though  less  trustworthy  and  not  capable  of  making  so  neat  a  suture  knot 
line.     All  suture-materials  should  be  tested  before  being  used. 

General  Considerations  in  Intestinal  Suturing.— (i)  The  intestine  in- 
volved is  exposed  through  the  simplest  incision,  generally  by  median  abdomi- 
nal section,  or  by  enlargement  of  a  previous  wound.     The  portion  of  intes 
tine  to  be  operated  upon  is  drawn  out  of  the  abdomen  and  laid  upon 
a  warm  towel  wrung   out   of  sterile  normal   salt   solution,  and  steadied 
by  an  assistant.     (2)  Some  form  of  intestinal  clamping  should  be  u<ed  to 
prevent  the  escape  of  the  contents  of  the  gut.     One  clamp  should  be  placed 
upon  the  proximal  and  one  upon  the  distal  side  of  the  site  operated  u|)on. 
The  index-finger  and  thumb  of  each  hand  may  be  used  in  place  of  an  instni- 
mcntal  clamp,  though  generally  less  satisfactorily.     Before  the  application  o\ 
any  manner  of  clamping,  the  contents  of  the  intestine  should  be  |)rc<>e<l 
away  fn>m  either  side  of  the  site  of  operation  by  a  process  of  mani[>ulation 
resembling  that  of  milking — so  that  the  tract  included  within  the  dam^*- 
may  he  as  free  of  intestinal  contents  as  possible.     (3)  .Avoid,  as  completely 
as  iKissibie,  the  escape  of  intestinal  contents — and  if  the  escape  be  inevitable. 
provide  for  the  catching  of  the  escaping  fluid  upon  abundant  gauze  packw?.. 
which  is  immediately  removed  and  other  put  in  its  place.     (4)  Control  a» 
unnecessary  hemorrhage  by  making  incisions  in  as  non-vascular  regiot^>  '^ 
the  site  to  be  oj)erated  upon  as  possible.     .\11  bleeding  vessels  are  c:^^^ 
with  artery  forceps  and  tied  with  fine  silk  or  catgut,  preferably  the  ^^^^^-», 
in  the  case  of  smaller  vessels.     (5)  The  general  feature  of  intestinal  >ut  ^.  ^ 
is  tv>  l>ri!\g  surfaces  of  serous  membrane  into  contact  for  union —preced 
not   i>y  a   primary  tier  of  suturing  which  approximates  the  mucous 
alone,  or  all  the  coats.     (6)  Theoretically,  it  is  well  to  aim  at  includinj^^^;^ 
of  the  Mil  Mini  cons  coat.  but.  practically,  what  is  generally  done  is  to  in- 
all  oi  the  serous  and  most  of  the  muscular  coats.     The  submucous       ^^^ 
of  the  interline  is  tough  and  strong,  and  it  should  be  the  aim  to  inclu  -^^ 
in  a\\  inte^tin.il  vvituring —though  it  is  sometimes  difficult  to  include  the  ■ 

nuuouv  without  also  including  the  mucous  coat.     (7)  While  thetiretica 
IS  wrll  nvM  10  have  the  same  suture  which  passes  through  the  serou^ 
pass  iluouvih  the  mucous  coat,  yet  practical  experience  has  shown  th;-:*^ 
MKOw  insiance>  when*  thi>  is  done  no  harm  has  resulted-and  some  surp;^^ 
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do  not  uttempl  to  avoid  it — though  it  should,  however,  be  avoided  if  possible. 
(8)  All  sutures  should  be  lied  with  a  surgeon's  knot.  In  intestinal  suturing 
it  would  seem  that  ihe  use  of  two  tiers  of  diHerent  kinds  of  suture  makes 
a  better  juntture  than  the  two  tiers  of  one  kind — thus  a  continued  and  in- 
terrupted combine<J  may  be  considereci  better  than  two  continued  or  two  inter- 
rupted. (9)  Interrupted  sutures  have  a  tendency  to  permit  lateral  expansion 
at  the  site  of  suturing — continuous  have  the  opposite  tendency — and  therefore, 
theoretically  at  least,  the  latter  encroach  more  upon  the  lumen  of  the  gut. 
The  irnerrupted  form  of  sirlurin^x  may  generally  be  considered  the  better 
form  of  intestinal  suturing  in  the  majority  of  cases.  (10)  Often  the  suturing 
can  be  exp^edited  by  placing  two  or  four  temporary  silk  traction  sutures 
through  the  serous  and  muscular  coats  in  such  a  position  as  to  draw  into  two 
parallel  folds  or  ridges  the  two  edges  to  be  apposed  when  the  traction  sutures 
are  held  by  an  assistant  who  draws  upon  them,  (ii)  Needles  should  be  used 
which  displace  rather  than  cut  the  tissues  through  which  they  pass  on  their 
way  through  the  intestinal  coats.  The  straight  domestic  needle  or  the  instru- 
ment-makers' round  straight  or  curved  needle  is  the  best.  The  curved 
needle  always,  and  the  straight  needle  sometimes,  require  a  needle  holder. 

(12)  The  abdominal  cavity  should  be  cleansed,  if  soiled,  at  the  end  of  the 
o{^)eralion — l^y  means  of  gauze  mops,  with  or  without  irrigation,  as  indicated. 

(13)  Whether  or  not  the  abdomen  will  be  closed  without  drainage  will  depend 
Ufxin  the  nature  of  the  case,  In  simple,  clean  suturing,  the  abdomen  is 
dosed  without  drainage.  (14)  Ver>'  many  forms  of  inte.stinal  suture  are 
used — only  those  most  generally  employed  will  be  here  given. 


Pt«.  364.— Entwior»mai'mv  bv  THfe  Lk-mhest  Iktkjiruptbd  Sutuxb> 


ENTERORRHAPHY  BY  LEHBERT'S  INTERRUPTED  SUTURE. 

Description.  — (I)  The  suture  is  carried  across  at  a  right  angle  to  the  line 
jof  intestinal  wound  to  be  closed— the  needle  picking  up  a  fold  on  one  side 
of  the  wound  — and  a  similar  fold  on  the  directly  of>posite  side — whereby, 
^U'hen  the  knot  is  tied,  ihe  serous  surfaces  of  the  two  lips  of  the  wounrt  are 
approximated  and  the  edges  of  the  wound  are  invaginaied  into  the  lumen 
of  the  gut.     (2)  The  fold  of  serous,  mu.scular,  and  part  of  submucous  coats 
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picked  up  will  be  about  2  to  2.5  mm.  (^  to  yV  ^^^^  ^^  width) — the  ntedk 
emerging  about  2.5  to  3  mm.  (-fj^  to  |  inch)  from  the  edge  of  the  wound— enter 
ing  the  opposite  lip  of  the  wound  at  the  same  distance  from  its  edge  and  tra\tr5- 
ing  the  same  amount  of  tissue  as  on  the  first  side.  The  sutures  will  be  about 
2.5  to  3  mm.  (-^jf  to  ^  inch)  apart.  (3)  All  sutures  are  placed  before  any 
are  tied— except  that  where  the  line  to  be  sutured  is  somewhat  long,  a  few 
sutures  may  be  applied  at  intervals  and  at  once  tied,  so  as  to  evenly  di\i(le 
and  fix  the  parts.  The  knots  are  not  to  be  tied  too  tightly  (for  fear  of  cutting 
through  or  strangulating  the  parts) — and  are  cut  quite  short  (so  as  not  to 
interfere  with  the  process  of  invagination  of  the  edges).  (4)  The  sutures  are 
generally  applied  with  one  long  thread  and  a  single  needle,  cutting  the  thread 
at  the  end  of  each  completed  suture.  Or  numerous  needles  may  be  threaded 
with  short  lengths  of  thread.  (5)  Four  temporary  traction-sutures,  passed 
through  the  outer  coats  of  the  intestine,  placed  on  the  opposite  sides  of  the 
wound  and  at  each  of  its  ends,  if  drawn  upon  in  a  line  with  the  suturing, 
will  raise  two  parallel  folds  which  will  make  the  insertion  of  sutures  easier, 
more  rapid,  and  more  regular.  They  should  be  placed  just  to  the  outer 
side  of  the  lips  of  the  wound  so  that  the  folds  caused  by  their  traction  will 
rei)resent  the  surfaces  which  are  to  be  approximated  by  the  permanent 
sutures.  (6)  For  manner  of  application,  see  Fig.  364,  and  also  Fig.  365,  A. 
Comment. — The  best  all  around  suture. 


FiK-  3^<;.— Kntkrorrhaphy  by  thk  Czkrnv-I-embrrt  Inthrrcptkd  Si-ti-rk  .— A.  Im*-"  ^^^^^.%. 
I-t-nibcJl   Miiuif  thiiiu.i:h  >>croiis.  imis.cular.  and  part  of  submuiouj.  c<x»ls— applieil  ttoni  witi '*"'*^^.Yi\n 
IiitirttiputJ    C/eiiu  Minire   thtoiiKh    mucous  and    pan   of  submucous   coals— appliirtl   frun"* 
The  l.illcr  IS  .ipplicti  first,     i  MiHiilicd  from  Ksmarch.l 


.UP^-^ 


ENTERORRHAPHY    BY    THE    CZERNY-LEMBERT    INTERRl 

SUTURE.  ^ 

Description.     (1)  By  this  method  the  mucous  membrane  is  first       ^  .(< 
ratcly  sutured  with  the  C'zerny  suture,  the  sutures  being  so  intnxluc^  ^^ 
to   l)rin<:;  the  knots  within  the  lumen — and  then  the  serous,  muscular,*^  ^^r^^t 
part  of  the  suhnnuous  eoats  are  united  by  the  ordinar\-  Leml)ert  mer  ""^^ 
(2)    The  ]»a<sa«ze  of  the  C'zerny  suture  is  a  little  difficult  if  it  Ix?  desired 
have  all  the  knots  fall  within.     The  mucous  membrane  of  one  side  ot 
wound  i-.  raui^lit  with  delicate  forceps  and  steadied,  and.  at  the  >;ime  t^ 
drawn  forward  int«>  view  and  slightly  everted — a  curvetl  needle,  held  ^ 

holder,  i^  then  pa>sed  from  the  mucous  surface  of  the  mucous  meml)^- 
oiHwanl  entirely  through  that  membrane  and  part  of  the  submucous  <'^*'^^S^jl 
tlien  the  nuuous  membrane  oi  the  opposite  edge  of  the  wound  is  Mmi    ^^ 
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seized  with  farceps,  and,  while  similarly  held,  except  without  eversion>  the 
needle  is  now  passed  in  the  reverse  direction,  from  without  inward,  throu|^h 
part  of  the  submucous  coiit  and  the  mucous  membrane.  The  two  ends  of 
*lhe  thread  are  therefore  toward  the  lumen  and,  when  tied,  the  knot  will 
>bc  within.  When  tying  the  last  one  or  two  knots,  it  will  be  necessiiry  to 
iprolrude  them  within  the  lumen  with  the  blunt  end  of  a  probe.  The  above 
iinelhod  of  apfUyin;^  the  sutures  is  especially  necessary  in  suturing  short 
wounds  and  in  completiiij;  the  hue  of  circular  suturing  after  resection  of  the 
intestine.  For  two-thirds  of  the  distance  in  circular  entcrorrhafihy,  following 
intestinal  resection,  the  Czerny  sutures  can  be  readily  applied — it  is  only 
toward  the  latter  part,  when  the  lumen  is  almost  exclurled,  that  iheir  applica- 
ition  becomes  more  diftkuh.  If  there  be  any  likelihood  of  the  first  part  of 
the  last  one  or  two  knots  slipping,  make  that  part  a  f  rid  inn-knot.  {3)  The 
ipassagc  of  the  T.embert  sutures  is  accomplished  in  the  usual  fashion — and, 
•when  tied,  completely  covers  in  the  C;ierny  sutures.  (4)  Some  surgeons  apply 
the  sutures  through  the  mucous  membrane  in  the  ordinary  manner,  tying 
the  knots  toward  the  surface,  dej>ending  upon  the  Lemliert  row  to  burv' 
flhem.  (s)  For  the  manner  of  applying  the  >uture,  see  Fig.  365;  also  see 
[Fig.  384  (Czerny- Lembert  Fntero-enterostomy). 

Comment.— Confusion  often  exists  between  the  Czerny- Lembert  and  the 
Uolder  sutures.     They  are  practically  the  same. 


Fi|f.  366.— EVTHRORKHAMIV   flV   H  AtJST^D'S   INTKRICITTKD    QflLT    lOR   MATTRESS  t  SUTURB. 


ENTERORRHAPHV  BY  HALSTED'S  INTERRUPTED  QUILT-  OR  MAT- 
TRESS-SUTURE. 

Description. — (1)  This  is  a  nnxtification  of  the  Lembert  principle — and 
Consists  in  an  ordinarv*  quilt-  or  maltrcss-suturc  (the  terms  l>eing  used  synnny- 
jnously)  so  ap]>licd  that  the  looped  en<l  is  upon  one  side  of  the  wound  and 
the  two  free  ends  upon  the  opposite  side — the  thread  passing  through  the 
perous,  muscular,  and  esi>eLialh'  a  part  of  the  tough  submu<'ous  roats.  (2) 
tAs  to  the  manner  of  their  application,  each  quilt-suture  may  be  regarded 
0s  composed  of  two  parallel  Lembert  sutures,  united  by  the  loop.  When 
Ihc  knot  is  tightened,  folds  of  serous  .surfaces  from  the  two  sides  are  brought 
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into  contact — the  fold  on  one  side  being  held  by  the  loops — on  the  other, 
by  the  knots.     (3)  For  manner  of  application,  see  Fig.  366. 

Comment. — It  is  claimed  that  these  sutures  compress  the  tissues  less, 
take  a  stronger  hold,  and  approximate  the  parts  more  accurately.  It  is 
probably  the  next  best  interrupted  suture  to  Lembert's. 


ENTERORRHAPHY  BY  LEMBERT'S  CONTINUOUS  SUTURE. 

Description. — (1)  This  suture  passes  diagonally  back  and  forth  from  i^ide 
to  side,  between  the  lips  of  the  intestinal  wound,  passing  through  ?erou>. 
muscular,  and  part  of  submucous  coats.  When  the  suture  is  drawn  tight. 
two  folds  of  serous  surfaces,  parallel  with  the  edge  of  the  wound,  and  parallel 
with  each  other,  are  brought  into  contact.  (2)  The  general  principle  of  the 
introduction  of  the  continuous  Lembert  suture  follows  that  of  the  interrupted 
Lembert  suture — except  that  the  former  is  applied  continuously,  and  the 
needle-punctures  are  made  in  a  direction  slightly  obliquely  to  the  cut  margins 


Fig.  j;r7.— En-tf-rorrhaphy  by  thk  Lembert  CosriNfoi's  Sitirk. 

o\  the  intestinal  wound — the  general  rule  as  to  the  distances  l^einp  a^'"^ 
the  s,ime  in  Ixnh  methods.     (3)  For  the  manner  of  application,  see  ^^^ 

Comment. — The  most  quickly  applied  of  the  regular  continuous  inte:*^^^'^ 
suturt^-^  ^ihosc  approximating  serous  surfaces). 

ENTERORRHAPHY  BY  CUSHING-S  RIGHT-ANGLED  CONTINUOt^ 

SUTURE.  » 

Description.  — .  I'  In  this  suture  the  thread  is  carried  along  in  its  on^^*"*^  ^^d 
prv^iirx-^^^  o\-iv:".v  iv.r.i'lel  \v;:h  the  edge  of  the  wound  in  the  iniesiine- 
who'^  :"o  >;::%•.  i-  vTv^<sev:.  the  crossing  is  always  directly  at  right  ar 
tv>  '.'h'  v\  ,.-^i  0!  ::u'  Aour.vi.  The  suture  is  ever>-Avhere  buried  except  w 
ii  ^  -v^-vvv  -  :-o  >  ..-vi.  .i">i  even  this  pan  01  the  suture  is  burie<i  hv  the  invac 
i'x»'^  v^!  :-'v'  -  o:  :he  ••>  n-.-.vi  when  the  thread  i<  drawn  tight  (2)  Ha 
K''.'/«-"-  •  •«^"  -•'..•X'  V"^  :m--".c  :hrv>uch  the  sen>us.  muscular,  and  into 
su^nv.ux"^'..''  vv\.'.>..  ,,  >hv^r.  v:r->'An».-^  in>m  and  directly  op|x>site  one  en* 


the  wound,  the  thread  is  knotted  in  the  oniiiiiiry  manner — the  needle  is  then 
carried  outside  of  the  intestinal  wall  onward  to  a  p*)inl  a  short  distance  to  one 


Fig.  368.— ENTKKORKHArHV   BV   CirSHINti'S   klcin -ANGLED  CoNl  INCOLTS  SUTVRB. 

side  of  the  ed^e  of  the  wound — passes  beneath  the  serous,  muscular,  and  into 
the  submucous  coal,  parallel  with  the  edges  of  the  wound — emerges  a  short 
distance  beyond — crosses,  outside,  at  a  right  angle  to  the  wound— to  a  puint 


Fig.    369.— ENTKRORItMAI'HY    BV    CoMKISKD    OVERHAND     CONTINUOUS      SUTX'KK    Ol-     Att.     TIIK 

C»AT8,  Fon-owiiD  B^  INTKHRUPTKO  Lbmiikrts  OP  THH  OuTBR  CoATS  I— A,  Continuous  overhand 
future;  B,  InlerTimted  I.cmbert«.. 


£>lher  side  directly  opposite  its  last  emerf^ence— travels  similarly  for- 
nealh  the  serous,  muscular,  and  part  of  the  submucous  coat  for  a 


\ 


with  g^l  sutures.  (9)  Having  brought  the  involved  pnortion  of  intestine  into 
the  field  of  operation,  the  wound  is  repaired  as  indicated  by  the  special  Ciise. 
(lo)  Simple  longitudinal  wounds  are  dosed  by  a  line  of  interrupted  Lembert 
sutures,  (ii)  Simple  transverse  wounds  are  closed  in  the  same  manner  as 
longitudinal  ones.  (12)  In  irregular  wounds,  if  consisting  of  a  transverse  and 
longitudinal  wound  (the  two  arms  crossing  each  other  at  a  right  angle  or 
diagonally)  and  not  Uk)  exten^ve,  the  part  of  the  transverse  wound  on  one 
side  of  the  longitudinal  wound  should  be  first  closed  with  interrupted  Lembert 
sutures — then  similarly  the  |>art  of  the  transverse  wound  on  the  other  side- 
then  the  entire  length  of  the  longituilinal  wound  by  inierrupted  Lemberts 
placed  transversely  to  its  length.  (See  Fig.  370.)  Sometimes  the  two  parts 
of  the  transverse  wound  and  the  ends  of  the  longitudinal  are  closed  as  just 
described — and  then  the  rem:dning  portions  of  the  sides  of  the  longitudinal 
are  sutured  after  the  fashion  of  suturing  the  intestine  in  Enleroplasty  for 
stricture.  (See  Comment.)  Such  an  irregular  wound  ;is  that  made  by  a  bullet, 
if  not  too  large,  may  be  treated  as  an  ordinary  wound,  being  sutured  with 
Lembert  sutures  in  such  a  way  as  to  infold  its  margins.     Sometimes  the 


•'•R- 37t>— Kntiirorriiaphv  in  iRRECUtAk  Wounds  of  tmk  Intestines  :—TIi*  iwo  limbs  of 
the  tntiisvcrse  wound  bein({  lirsL  suiurcd  wilb  uUcrrupled  Lciubcrtis.atKl  tbcn  the  two  limb»  ol  the 
lonsitudirml  wound . 

ragged  edge  of  a  bullet  wound  may  be  advantageously  trimmed  with  curved 
scis.sors  before  suturing.  \\  here  destruction  has  been  great,  resection  of  a 
portion  of  the  intestine,  followed  l>y  s<jme  form  of  intestinal  anastomosis, 
is  generally  safer.  (13)  Complete  transverse  division  of  the  intestine  will 
necessitate  an  end-lo-end  anastomosis,  by  means  of  a  simple  suturing  or 
some  mechanical  device.  (14)  Contused  wounds,  if  at  all  bad,  should  be 
treated  as  lacerated  wounds,  as  the  walls  of  such  wounds  are  rendered  of 
lowered  vilality  by  the  traumatism.  The  conlu.sed  surface  is  thus  turned 
into  the  lumen  of  the  gut  by  Lembert  sutures,  where,  if  sloughing  of  the 
portion  within  the  line  o(  sutures  cnxurs.  no  harm  is  done.  (15)  The  injury 
to  the  intestine  having  been  repaired,  the  al)doinen  is  closed  as  in  median 
abdominal  section,  with  or  without  drainage,  ii'^  indicated  by  circumstances. 
Comment. — (l)  Lembert  or  Halsled  inierrupted  sutures  are  generally 
best  in  suturing  intestinal  wounds.  (3)  If  any  doubt  exist  as  to  the  efficiency 
of  the  firjst  row  of  sutures,  a  second  tier,  generally  continued  Ixmbert,  may 
be  put  in,  bur\  ing  the  first.  (3)  Areas  of  suspicious  suturing  may  be  strength- 
ened by  suturing  over  them  omental  grafts  (elliptical  pieces  taken  from  the 
omentum  folUnved  by  suturing  ujj  the  lij>s  of  the  wound  thus  made  in  the 
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omentum) — these  are  applied  over  the  intestinal  suturing  and  held  in  place 
by  two  or  three  gut  sutures.  (4)  Resection,  followed  by  an  entero-cnteros- 
tomy,  is  preferable  to  any  form  of  suturing,  if  by  such  form  of  simple  suturing 
the  lumen  of  the  gut  will  be  reduced  to  less  than  half  its  diameter.  (5)  Trans- 
verse suturing  interferes  less  with  the  vascular  supply  than  the  longitudinal— 
especially  when  the  longitudinal  is  near  the  mesenteric  border.  (6)  A  longi- 
tudinal wound  of  considerable  length,  and  more  or  less  breadth,  the  ordinan- 
suturing  of  which  might  reduce  its  calibre  too  greatly,  may  be  repaired  by 
what  is  termed  "elbowing"  (such  as  is  seen  in  the  joining  of  segments  of 
stove  pipes).  The  intestine  is  bent  somewhat  upon  itself,  the  center  of  the 
bending  being  the  center  of  the  wound — ^then  one  half  of  one  side  of  the 
wound  is  joined,  by  interrupted  Lembert  sutures,  to  the  other  half  of  the 
same  side — and  the  same  steps  are  carried  out  on  the  opposite  side.  Thb 
is  applicable  only  to  wounds  on  or  toward  the  antimesenteric  border.  The 
edges  of  the  wound  may  be  sometimes  trimmed  prior  to  suturing.  Too 
great  narrowing,  as  might  result  from  simple  suturing,  or  even  resection,  is 
hereby  avoided. 

PARTIAL  ENTERECrOKIY. 

Description. — By  partial  enterectomy  is  meant  the  excision,  or  resection, 
of  a  part  of  the  intestinal  canal,  with  or  without  the  excision  of  the  corre- 
sponding portion  of  the  mesentery.  By  prefixing  the  name  of  the  part  (rf 
the  canal,  the  site  of  the  partial  excision  is  designated — Partial  Duodenectomy, 
Jejunectomy,  Ileectomy,  Caecectomy,  Colectomy  (ascending,  transA-eisc,  or 
descending).  Sigmoidectomy,  Rectectomy.  By  the  term  Enterectomy  alone 
is  usually  understood  an  excision  of  some  part  of  the  small  intestine.  .U 
of  course,  excision  of  the  whole  intestine  is  never  considered,  Enterectomy 
is  generally  used  in  the  sense  of  a  partial  excision,  without  the  preceding 
word  "  partial. "  Enterectomy  carries  with  it  the  idea  of  three  operations- 
partial  excision  of  the  intestine — partial  excLsion,  or  incision,  of  the  mesentery 
— intestinal  junction.  The  operation  is  generally  resorted  to  where  the  dii^aje 
or  injury  to  a  part  of  the  intestine,  or  its  mesentery,  is  so  extensive  that  a 
portion  of  the  intestine  must  he  cut  out  and  sacrificed. 

Preparation— Position — Landmarks— Incision. — As  for  median  ab^ 
(lominal  section  (page  631). 

Operation. — (i)  Having  opened  the  abdomen,  the  portion  of  intestine 
involved  is  brought  out  into  the  field  of  operation.     (2)   Before  excising  ^^) 
portion  of  the  intestinal  tract,  the  contents  of  that  part  should  be  ren>o^^ 
from  it  as  much  as  |X)ssible — which  is  best  accomplished  by  '*  milking.   ^"^ 
intestines  in  oi)posite  directions  from  a  central  point,  the  center  of  the  V^ 
to  he  excised — and  then  clamping  the  intestines,  proximally  and  ^^'^^^^Js, 
heyonci  the  site  to  be  removed.     X'arious  forms  of  clamps  are  used  fc^"^  \  ]^ 
purj)ose,  which  may  be  divided  into  three  categories; — (A)  Special  int^^"^,j 
clam})s.  which  arc  generally be>t  (Fig.  371.  C); — (B)  Improvised  clamp  "^^^u^^t 
he  ii^ed,  such  as;  (a)  Pierce  the  mesentery- near  the  intestinal  border  wf       .    ^^ 
cloM'd  ends  of  a  ])air  of  forceps  -grasp  a  small  rubber  tul)e  in  the  1^"^  ^^^ 
the   forceps   and    draw  it    through    the   mesentery— and    tie    the   two  ,-y 

t)ver  the   intestine   (Fij:j.   371,   E);  (b)    Pass  a   sterilized    wot^len    tool        "  ^^ 
throuiih   the   mocntery,   near   the   intestine,  and   make   a   t"igure-of-8  ,j 

a   ruhlicr   hand   over  it,  compressing  the  intestine  between   loothpiclcs^^  'j 
rubber  hand   (Fiu.   371.   D);  (c^   Pass  the  pin  of  a  ."iiifety-pin  throug^-^       , 
mesentery,   near  the   intestine — and   fasten,  in   the   act  of  closing  the-^^^^i 
a   small   j^iece   of    tiat    sponge   over  the   intestine   (Fig.   371.   .\),  (d) 
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pt^X  of  gauze  through  the  mesenten',  near  the  bowel,  and  tie  over 
the  intestine  after  the  fashion  of  the  rubber  tube  in  (e)  abm-e*. — (C)  The 
thumb  and  index  of  each  hand  of  an  assistant  may  he  used  to  compress 
the  intestine  in  the  position  a  pair  uf  damps  would  occupy — after  having 
pressed  away  the  intestinal  contents  (Fig.  ^-^i,  B).  (J)  The  indicated  por- 
tion of  the  intestine  is  now  excised — by  dividing  the  gxil  on  either  side  of 
the  segment  to  be  removed,  with  scissors  or  knife,  exactly  at  a  right  angle 
to  the  length  of  the  intestine  at  the  part  divided — so  that  the  cut  ends  may 
be  afterward  approximated  without  any  tension  at  either  mesenteric  or  anti- 
mescnteric  aspect.     (There  is  somewhat  greater  retraction  of  the  antimesen- 


/^. 
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^^Tlg.  371.— Mf-THOds  f>r  Controlling  thk  Ism  kstinal  Costknts  m'tttNri  Paktial  Ew- 
^n^K*HCTOMV  :— A.  Maunsrll's  mcOu»l  bv  mt-ariHof  sponge  and  sart'ly  |iin  :  H.  Di>;ilnl  comfiri-^Aion  ;  C. 
^prciAl  intcMinal  i  lamp*  ;  D,  Toothpick.  f»r  siraibr  objecl,  piprciTi(t  the  mrsciilrry,  m  ilh  ati  ordinary 
Plibt-»rf -Uiftd  pti**c*]  over  it  in  fijriirc-of-cishl  fa*bion ;  K.  Ruhlier  tiilw  ttass**1  Ouough  mi-nciilcry  and 
Jed  over  Iho  Intestine.  (VVhichr\'cr  method  of  conlrol  be  uwil.ilie  aanie  tiiethod  isgvnorallv  applied 
I  each  *J4le  of  the  area  lo  be  excised.) 


jric  border  naturally.)     Division  of  the  intestine  with  a  knife  is  l>elter  than 

_iy  means  of  scissors,  which  hitler  compress  the  edges  somewhat.     It  is  well 

:o  have,  if  possible,  a  good  artery  left  just  to  the  i>roximal  side  of  the  proximal 

teslinal  incision,  and  one  on  the  distal  side  of  the  distal  intestinal  incision — 

furnish  nourishment  to  the  uniting  edges.     The  triangular  space,  at  the 

paration  of  the  leaves  of  the  mesentery,  will  be  opened  up — and  care  shouhl 

exercised  not  to  l)are  the  intestinal  tube  further  than  neces.sari'.     (4)  The 

reatment  of  the  mesentery  corresiMmding  with  the  exci.'^cd  portion  of  the 

tilcstine  differs— one  of  the  following  methods  may  be  used: — fa)  Probably 

\iv  best  plan,  after  having  cxcisefl  the  portion  of  intestine,  is  to  remove  a 

riangiilar  or  V-shaped  piece  of  the  mesentery — whose  base  will  be  a  little 

43 
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narrower  than  the  section  of  the  intestine  removed — ^whose  sides  will  pass 
down  obliquely  toward  each  other  in  the  direction  of  the  root  of  the  mesenier;, 
but  meeting  midway  between  the  two  free  ends  of  the  intestine  and  before 
reaching  the  root  of  the  mesentery.  The  division  is  made  with  a  knife  or 
scissors,  from  a  line  with  the  free  ends  of  the  divided  intestines  at  their  mesen- 
teric borders — taking  care  to  preserve  the  artery  supplying  the  free  end  of 
the  intestine,  proximally  and  distally.  In  suturing,  the  edges  of  the  cut 
mesentery  are  approximated  with  gut  by  continuous  or  interrupted  >\Mn 
(Fig.  372,  A  and  B).  Or  the  edges  may  be  slightly  overlapped  and 
then  sutured,  uniting  laterally  (Fig.  372,  C).  All  vessels  which  fall  alone 
the  line  of  division  of  the  mesenter>',  whose  position  is  shown  throuch  the 
thin  mesentery,  should  be  ligated,  proximally  in  advance  of  the  division— by 


Fip.  372.— Mhthops  ok  Sktitrinc  thr  Mesentery  in  Partial  Entbrkctomv  -A,  V 
V-sli;i|Htl  j)<)rtiori  of  nu'sentiry  excised,  with  suliiriiiR  of  cdfje  to  cHrc  by  rontiniiniis  suturo :  B,  Sj-^i' 
with  suuiriiiK  «>t  film."  to  ftljjc  by  interrupted  siituies;  C,  Satne.  with  edjjes  overlapjx-l  by  ru'in  ii; 
suture;  1).  Mc>entery  left  iiU.ut,  with  free  ecl^es  sutured  tofjetber  by  c<»iitiiiuou>>  nvcrh.imj  *tit'h.  !• 
Sauje,  \\  itl>  ♦iuturiiiR  of  bi»lh  free  border  and  free  fold  of  redundant  mescntety  to  main  m<x";i''i"' 
tORetber  with  rlosure  by  continuous  suture  of  entrance  to  mesenteric  jMK-ket.  Note — Several  »«**'' 
tcric  vessels  are  sbow  n  lij;ated,  by  the  pass;i^e  of  needle  and  j^ut-liffature  beneath  them. 

passing  a  curved  needle  armed  with  gut,  beneath  them. — or  the  vessels  may 
be  clamj)ed  immediately  after  division  and  then  ligated  (see  P'ig-  ;^7-.* 
This  method  is  especially  advisable  in  malignant  disease  where  the  mescntenc 
glands  may  be  involved,  (b)  Another  method  is,  after  dividing  the  inte>tiw 
at  both  ends,  simply  to  cut  away  the  excised  portion  close  along  the  mesentenc 
attachment,  after  having  ligated  its  vessels  as  in  the  above  method.  I" 
suturing,  the  redundant  mesentery  is  simply  folded  upon  itself  and  a  '^^^ 
gut  sutures  passed  from  side  to  side,  along  the  angle  of  junction  with  ti"^ 
rest  of  the  mesenter}' — and  by  whipping  the  free  margins  with  a  gut  suture- 
to  prevent  a  hernia  occurring  through  the  opening.  This  method  probaW) 
insures  a  better  blood-supply  to  the  intestine  (Fig.  372.  D).  (c)  In  addit"^'" 
to  the  steps  mentioned  in  the  last  method,  the  entire  triangular  fold  ina} 
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I  be  sutured  back  to  the  general  mesentery  by  sutures  along  its  folded  border, 

^as  well  as  alun;;  its  free  border  {Fig.  372.  E). 

Comment.— Partial  Entercctomy  is  an  incomplete  operation  in  itself— 
and  naturally  carries  with  it  the  idea  of  suturiiijf  lugelhcr  the  two  free  ends 
of  the  intestinal  canal  left  o\yevi  after  the  excision,  and  thus  repairtnir  the 
jnlcstinal  tract  — hut  since  the  junction  of  these  two  end.s  is  accom[)lishcd 
by  a  separate  anfl  distinct  operatitm,  it  will  Ije  treated  of  separately.  (See 
Knlero-enlerostomy.) 


ENTERC^ENTEROSTOMY. 

ESTINAL  ANASTOMOSIS.  APPROXIMA  noN.  AND  IMPLANTATION,  IN 
C.EXKkAL. 

Intestinal  Anastomosis  was  orij^inally  api)lied  to  the  operation  t»f  estab- 
lishing a  communii  aiion  between  the  intestine  above  and  the  intestiiit  be'ow 
ihe  seat  of  obslruction,  without  the  removal  of  the  portion  of  intestine  in 
vhich  the  obstru<  lion  was  situated.     As  a  result,  ihe  lari^cr  part  of  intestinal 
contents  woulci  llnw  by  the  new  route,  thus  *' short  circuiting  "  the  obstruction. 
Awhile  the  smaller  pinion  would  llow  through  the  partially  obstructed  canal, 
until  the  obstruction  was  relieved  or  became  complete.     As,  in  such  cases, 
Jio  portion  of  the  intestine  was  removed,  the  .Anastomosis  was  always  a 
Lateral  Anastomosis,  that  is,  the  joining  of  the  lateral  aspect  of   one  coil 
■with  the  lateral  as|>ect  of  another   coil.     Subsenuently,  however,  Intestinal 
I  Anastomosis  came  to  l>e  useil,  bv  many  surgeons,  in  the  same  ,>ense  as  Inles- 
i  tinal  .Xpi^roximation,  and  applied  to  both  enil-io-cnd  and  to  lateral  joininfrs. 
Intestinal  Approximation  was  or}|j;inalIy  y-cd  to  signify  the  union  of 
[the  portions  of  the  intestinal  tract  following  the  excision  of  a  part  of  the 
[canal — the  approximation  being  either  end-to  end  or  lateral.     In  End-to  end 
pmeslinal  -Approximation,  after  the  excision  of  a  part  of  the  intestine  has 
n  nccompltshed,  the  free  ends  of  the  intestine  above  and  below  are  ap- 
iroximaled  and  united.     In  Lateral  Intestinal  .Approximation,  after  the  partial 
nlerectomy  has  been  performed,  the  free  ends  of  ihe  intestine  above  and 
low  are  close<i  by  suture,  and  then  the  lateral  aspect  of  the  closed  upfjer 
d  is  approximateii  ami  united  to  the  lateral  aspect  of  the  cIose<l  lower 
d. 
Intestinal  Implantation  has  generally  been  used  to  signify  the  impSarua- 
lon,  or  union,  of  ihe  end  of  one  piece  of  intestine  into  an  opening  in  the 
tera!,  antimesenterir  aspect  of  another  t  (jil — following  the  excision  of  a  seg- 
Inent  of  intestine,     This  process  of  union  imitates  the  union  of  the  ileum  with 
the  colon  (ciecum). 

I  Entero-enterostomy  signifies  the  junction  of  the  lumen  of  some  pari  of 
pne  intotina!  loil  with  the  lumen  of  some  part  of  anolher.  Strictly  sfveaking, 
therefore,  Entero  cntero>tomy  is  a  term  of  broader  significance  than  those  above 
iUj>e<J,  and  includes  .Anastomosis,  .Approximadon,  and  Implantation.  No  hard- 
l^nd-fa<vt  rule,  however,  exists  as  to  the  use  of  the  terms  designating  the  union 
Ipf  coils  of  intestine,  but  the  shades  of  difference  expressed  in  the  terms 
pnteslinal  Anastomosis,  Approximation,  and  Implantation  might  probably  be 
jlnorc  accurately  expressed  by  the  terms  Entero  enterostomy  by  I^ateral  An- 
|Bstomosis — Enlero-enleroslomy  by  End-to-end  Approximation  —  Entero-en- 
"rrostomy  by  Lateral  Approximation  -  En lero  enterostomy  by  End-in-side 
implantation.  While,  therefore,  Entero-enlerostomy  expresses  the  junction  of 
mina  of  segments  of  intestine,  the  method  of  that  junction  is  best  expressed 
following  the  term  whh  some  qualifying  words. 
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The  Scope  of  the  Methods  of  Intestinal-joining.— Many  of  the  methods 
used  for  variously  uniting  segments  of  the  intestines  to  each  other  are  also  used 
to  unite  portions  of  the  intestines  with  different  parts  of  the  stomach — ^and  also 
with  the  gall-bladder.  The  range  of  usefulness  of  any  method  of  intestinal 
joining,  therefore,  is  measured  by  the  ability  of  that  special  method  to  meet  the 
requirements  of  the  following  operations  involving  the  intestines:— Entero- 
enterostomy  by  Lateral  Anastomosis;  Entero-enterostomy  by  End-to<nd 
Approximation;  Entero-enterostomy  by  Lateral  Approximation;  Entcro^- 
terostomy  by  End-in-side  Implantation;  Simple  Gastroenterostomy  (by 
lateral  anastomosis,  or  end-in -side  implantation) ;  G  astro-en  terostomy  fol- 
lowing pylorectomy ;  Cholecystenterostomy. 

The  Methods  of  Accomplishing  Intestinal  Joinings. — (i)  Union  of 
portions  of  Intestinal,  Gastro-intestinal,  and  Cholecyst-intestinal  tracts  by 
simple  suturing; — (2)  Union  of  portions  of  Intestinal,  Gastro-intestinal,  and 
Cholecyst-intestinal  tracts  by  absorbable  mechanical  devices; — (3)  Union  of 
portions  of  Intestinal,  Gastro-intestinal,  and  Cholecyst-intestinal  tracts  by 
non-absorbable  devices; — (4)  Union  of  portions  of  Intestinal,  Gastro-inles 
tinal,  and  Cholecyst-intestinal  tracts  by  mechanical  means  temporarily  used 
during  suturing. 

Note. — In  the  various  operations  of  Entero-enterostomy  it  is  not  necessary 
that  any  previous  excision  (partial  enterectomy)  must  have  been  done— though 
such  an  excision  may  have  been  done.  In  the  following  operations  of  Entero- 
enterostomy  the  joining  of  the  portions  of  intestine  will  (to  make  the  operation 
more  complete)  be  supposed  to  follow,  in  the  majority  of  cases,  excision  of 
some  part  of  the  gut.  Of  course,  the  same  operations  which  are  applicable 
after  the  excision  of  a  part  of  the  intestine  are  also  applicable  after  a  circular 
division  (circular  enterotomy)  of  the  gut  without  any  excision  of  a  part  oi 
the  canal. 

(A)  ENTERO-ENTEROSTOMY  BY  METHODS  OF  SIMPLE 

SUTURING 

IN  GENERAL. 

Union  is  here  accomplished  by  the  ordinary  methods  of  suturing,  unaidei^""^ 
by  mechanical  devices  other  than  sutures. 

(1)  I'or  the  general  principles  of  intestinal  suturing,  see  Enterorrhaphy  in 
General.  (2)  Fine  silk  or  fine  chromic  gut  may  be  used  throughout.  Or  silk 
may  l)e  used  for  the  first  tier  and  chromic  gut  for  the  second.  This  applies 
whether  the  first  tier  includes  all  the  coats  or  only  the  mucous  membrane.  (3) 
Some  surgeons  prefer  to  use  only  interrupted  sutures  throughout  in  intestinal 
suturing  — uj>on  the  ground  that  in  continuous  suturing  (es|)ecially  when  of 
silk)  the  size  of  the  oj)cning  becomes  more  or  less  fixed  and  less  capable  of  the 
distention  which,  on  the  other  hand,  may  readily  occur  in  all  forms  of  inter- 
rupted sutures.  (4)  It  is  well  to  bear  in  mind  that  sometimes  Lembert  inter- 
rupted sutures  which  may  appear  to  be  near  enough  in  the  undisturbed  condi 
tion  of  the  gut  become  too  far  apart  when  it  is  distended,  (s)  \o  matter  what 
form  of  suturing  he  used  for  the  first  tier,  the  second  tier  should  include  only 
the  serous,  nuiscular.  an<l.  if  possible,  part  of  the  submucous  coats — and  should 
bury  in  the  first  tier.  (6)  Difiiculties  encountered  in  placing  sutures  may  be 
largely  o\  ercome  by  seizing  the  site  to  be  sutured  with  delicate  forceps  and  thus 
causing  that  part  to  meet  the  needle  with  its  proper  aspect  rendered  prominent 
by  eversion.  inversion,  traction,  etc.  (7)  When  segments  of  unequal  size  are  to 
be  approximated  end-to-end,  the  only  way  this  can  be  done  by  simple  suturing 
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is  either,  (a)  lo  partially  close  the  opening  of  the  larger  gut  down  to  the  size  of 
ihe  smaller,  which  may  l>e  accomplished  by  taking  a  V  shaped  piece  out  of  the 
antimesenteric  asjiecl  of  the  hurger  gut  and  then  suturing  together  ihe  edges  of 
the  V  before  making  the  Junction,— or  (b)  by  cutting  the  opening  of  the  smaller 
^t  obliquely  (Wehr's  niethcwi)  instead  of  transver^fely,  at  the  exjjcnse  of  the 
free  border,  and  thus  increasing  its  size  to  match  the  larger  gut.  The  best 
metho<ls,  however,  of  uniting  segments  of  unequal  size  are  probably  either  by 
the  Murphy  button  or  the  \Iaunsell  method. 


ENTERO  ENTEROSTOMY     BY     SIMPLE     CONTINUOUS     OVERHAND 
SUTURE  OF  ALL  COATS,  FOLLOWED  BY  INTERRUPTED  OR 
CONTINUOUS  LEMBERT  SUTURES  OF  OUTER  COATS. 

Description. — The  first  tier  of  suturing  is  for  approximaii<jn  and  strength 
—the  ^ft und.  fur  union  of  the  serous  surfaces  antl  occlusion  of  the  intestinal 
lumtn. 

Prepaxation-Position—LaDdmarks— Incision.— As  for  median  ab- 
dominal scaion. 


F^8  .irj.— Enthro-knterostomv  »v  Simflh  CnsTiMoi-s  OvKRMAND  SuTvmMcoi'  All  Coats, 
roLioWifD  HY  iNtitumTTi  n  or  (Continvoub)  Lkmbjshi  Sctirksof  OirtitR  Coats:— A  inelhod 
at  hoUlitiK  Ihe  iii(vi>tiiic  niid  ttilroduciiiK  Uic  first  tier  ul  siiui>lc  cotUiiiuoub  ovcrliiind  iiuluriiiK  ul  alt 
coQit*.     Aulhur's  method. 


£nd>to-end  Approximation— Author's  Method.— (1)  Open  the  ab- 
domen— isolate  and  bring  fonvard  the  indicated  coil  of  intestine — press 
away  the  intestinal  cnntents^apply  intestinal  clamps,  proximally  and  dis- 
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tally,  to  the  site  to  be  exciserl  —and  excise  the  |K)rtion  of  intestine,  wirh 
or  without  the  corresponding  portion  of  mesentery  (see  Entereciomyi. 
The  two  ends  of  the  intestine  are  now  broujjjht  into  convenient  apiMwimn 
for  suturing,  and  are  held  in  apposition  during  the  ]>lacing  of  the  fiN 
tier  of  sutures.  (2)  The  first  row  of  continuous  suturing  pas>e<  ihrimgli 
all  the  coats  of  proximal  and  distal  .segments  of  intestine,  and  iohmm-* 
of  a  continuous  silk  or  gut  suture  carried  ujwn  a  straight  needle  held  inihe 
fingers.  The  surgeon  holds  the  approximated  l)orders  of  the  two  rniU  of 
intestine  over  the  radial  aspect  of  his  left  first  finger,  approximatin};  ihi-  op 
j>ositc  borders  with  the  left  second  finger  and  thumb  (or  holds  them  o\er  his 


'■"'i:->     o"iv''-       lM:\IIS(>l-    SIMPI  I-    t'nN  !  IM  III  >i    ()\  IRIIANM  S-    r'   KrNi.    fil     All    r.ivi^    ..M.iviv 

IV    1  1...   ;,•  :        A     M.iiiiu-T    li!    kii..ItiT';;    .iii-l    l-i  i;iiiriiiiv;    Miiiiir.  ;il   .:     t  r  .i\  rr -in-   |.-.>.:i  : :.  .•    ■•:^.  -    .,■ 
nil.  -liih  -     .11,. i   111.  ;ii.i!;i;;  ".inKii.i    .-!   iii.-i  iilci  \  .H  .'•.  w  livii.  «•  llu-  Mitiitv  ■.:.•:  I-  I- .   ■•tuiii      \'    M  .t:- ' 
111  :;,i\t  :-.:iii;   .i!iiiii..i    uliji-.  ui    !tii> -im< «.  -  .mil  viuliiii:  tlu-   >iiliin.-   .il  ,i .   |>Ti  |>.i-  ii<i:  v    :•■    "»>■.    •:  -^ 
<       M.i-i!iii    01    iMi-.u;    iiii.il    KI1..1    ..:    in^i    ti«T    ..1    «.iHiiK-s    .11    ti.  aii<l   .ippi  .ii.ii.ci-   i.t    ".ir.ijT^  .i:  .    ..•   i 
.i|.;.:.viiM,iU.l  :i.i\i--..l  nK>«.iitc:\.     Aii;li..r"-  tiialivid. 


loll  -ci.Mi.l  UUMVT.  ;ipi>ro\im.iting  with  hi-*  left  index  ami  thumb).     i.Sr  I'll. 
,;;;  1      I"Mi:r  i!ii*  kiu"--t'- of  \iu\  atv  thu>  brought  tugelhcr.  two  frtmi  tMc  |.ro\ 
irn.il  an. I  iut»  \u>m  i!u'  ili-t;d    i-nd  of   ihe   divided  ime>tine.     The   .nlj.i.  i-r-.t 
a-|HM-  t>t"  i!u'  .:;»|»««>-c<i  i-dui'-  -hoiild  l>e  hr»t  Mitured.     (See  Fig.  574.  A.  •     T'le 
rui'.iU'  -iiould  :".rM  riitrr  .it  tlic  aniinu'-enteric  l>order<.  the  fir-t  -iJT.h  bi-irv^  -<» 
pl.uol  .i-  ii.  li'.;\r  v\v  friv  end  of  the  -ulure.  after  knotting.  ni\  thr  i';:i-ii!e. 
vhi.  :i  i-  .;.-;u-  !.\  !.i-:;iniMi:  iln'  -tilih  from  without  and  then  pas-inu'  tlu-  ru-c-ile 
bai  \  il"..'  !'-i-  !.:"icn  .hut  i\iiii:  i!u'  lir-i  knot.     .Xfier  the  rurdle  ha-  p.i«'r.l 
baik  n-io  :'ir  ;;:iii:i  it  -'i»»iil.l  al\vay«..  in  going  ttmard  tht-  Ine'^ente^il■  .iti.u  h 
iiu-nt.  !!.  \i"l  •■•■i.:ri  wit':;:::  ..-.iiw.ir.l  throuizli  the  wall  t»f  the  iiUe-tine  on  the  riirlit 
(■•.i..?\v  •  u'  .    't :.  :.M-       V'A  "  tr*»!.i  vlilioul  inward  ihrou<:h  ihr  wall  of  thi-  irv.r- 
t!r-.i'  o-:  !  :^  .,  :;    '.■..•::'\rr  \->^r.\  t:'f  .';.frator'     and  -o  on.  (leMendiriL:  I"" .in!  •■■'• 
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mesenteric  aspect.  The  bsl  stitch,  before  Ijeginning  the  return,  includes,  besides 
the  two  thicknesses  of  the  gut.  also  the  two  laminie  vvhiih  ;ire  adjacent  (one 
from  the  proximal  and  one  from  the  distal  portion  of  gyl).  And  the  first  stitch, 
after  beginning  the  return,  includes,  besides  the  two  thicknesses  of  gut,  also  the 
two  lamina?  of  mesentery  (one  from  the  proximal  and  one  from  the  distal  por- 
tion of  gut)  which  are  furthest  from  each  other  at  the  taking  of  the  stitch,  but 
which  Will  be  brought  into  contact  by  the  stitch.  (See  Yig.  375,  B.)  The 
suturing  is  then  continued  back  m  the  antimesenteric  aspect  in  an  overhand 
stitch,  as  l>efore— passing*  now,  from  without  inward  through  ihe  wall  of  the 
intestine  nearer  the  operator,  and  from  within  outward  through  the  wall  of  the 
intoline  further  from  the  operator.  When  the  last  stii<  h  is  rea<  bed,  its  free 
end  on  the  outer  side  is  knotted  to  the  free  end  left  on  the  outer  side  al  the  start. 


^'iX-  J77.~E*rTKR(VKNTBROBrOMY  llVSlMPLS  CoKTINt^OtrS  tlVKRHAND  StrrtrttlHG  OP  All.  COATS, 

fuLU^MKD  Bv  iKTKRKrrrED  {oK  CoNTiNfOfs)  I.KMnrcRT  SvTt'RKs  OF  OrTKR  CrtA Ts .— A  itirihod 
ol  hot<liii(;  Ihe  intestine  ami  iiilnKluchij;;  ihv  ncconil  lier  of  jtilerni|»tta  ).cinl>ert  suluf  csv,  which  i^  svcti 
t>uryini{  tn  the  tii'St  licr  uf  mriliiuKiutt  overh.iiul  suluritiK.  Tin-  assisUiiiCs  hands  :itc  hclcl  in  )iton;UMHi 
while  »uiuri»g  iheamcrior,  ttiiil  m  ^upiiuitioit  while  suluring  ihc  [losicrior  *oj>e^-t.    Author**  iik-OmxI. 

(Sec  Fig.  376,  C.)  During  the  return -row  of  suturing  care  is  taken  that  the 
slitchc^i  do  not  penetrate  the  coals  already  \\  lii|)ped  together  hy  the  first  row — 
which  is  easily  avoided,  as  the  edges  are  all  in  filain  view  as  each  needle]  uinc- 
lure  is  made.  (3)  The  second  row  of  suturing  consists  of  inlemiplcd  Lembert 
sutures  passing  through  the  serous  and  muscular,  and  jirobably  also  the  sub- 
mucous, cuats.  The  sutures  are  silk  or  chromic  gut.  carried  upon  a  straight 
needle  held  in  the  lingers.  The  barrel  of  intestine  is  now  hehl  out  straight  by 
an  aiisiistant.  who  grasps  it  about  10  t  m.  (4  inches)  on  either  side  of  the  suture 
line — while  the  operator  picks  up  a  transverse  fold  of  the  gut  wa  I!  near  the  origi- 
nal suture  line  l)y  means  of  dehVate  forceps  held  in  his  left  hanrl — and  a  >imilar 
fold  just  beyond  the  sulure-line — pa.^^sing  the  needle  through  both  folds  in  the 
I    ordinary  Lembert  fashion.    (Sec  Fig.  377.)    One  half  of  the  cirajmfercncc  of 
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676  OPERATIONS  UPON  THE  ABDOMINO-PELVIC  REGION. 

The  Scope  of  the  Methods  of  Intestinal-joining. —Many  of  the  methods 
used  for  variously  uniting  segments  of  the  intestines  to  each  other  are  also  used 
to  unite  portions  of  the  intestines  with  different  parts  of  the  stomach — and  also 
with  the  gall-bladder.  The  range  of  usefuLiess  of  any  method  of  intestinal 
joining,  therefore,  is  measured  by  the  ability  of  that  special  method  to  meet  the 
requirements  of  the  following  operations  involving  the  intestines:— Entero- 
enterostomy  by  Lateral  Anastomosis;  Entero-enterostomy  by  End-t(wnd 
Approximation;  Entero-enterostomy  by  Lateral  Approximation;  Entenwn- 
terostomy  by  End-in-side  Implantation;  Simple  Gastro-enterostomy  (by 
lateral  anastomosis,  or  end-in-side  implantation) ;  Gastro-enterostomy  fol- 
lowing pylorectomy;  Cholecystenterostomy. 

The  Methods  of  Accomplishing  Intestinal  Joinings.— (i)  Union  of 
portions  of  Intestinal,  Gastro-intestinal,  and   Cholecyst-intestinal  tracts  by 
simple  suturing; — (2)  Union  of  portions  of  Intestinal,  Gastro-intestinal,  and 
Cholecyst-intestinal  tracts  by  absorbable  mechanical  devices; — (3)  Union  oi 
portions  of  Intestinal,  Gastro-intestinal,  and   Cholecyst-intestinal  tracts  by 
nonabsorbable  devices; — (4)  Union  of  portions  of  Intestinal,  Gastro-intes- 
tinal, and  Cholecyst-intestinal  tracts  by  mechanical  means  temporarily  use<> 
during  suturing. 

Note. — In  the  various  operations  of  Entero-enterostomy  it  is  not  necessary' 
that  any  previous  excision  (partial  enterectomy)  must  have  been  done — thou^l^ 
such  an  excision  may  have  been  done.  In  the  following  operations  of  Entenr"^ 
enterostomy  the  joining  of  the  portions  of  intestine  will  (to  make  the  operatior^J 
more  complete)  be  supposed  to  follow,  in  the  majority  of  cases,  excision  o^" 
some  part  of  the  gut.  Of  course,  the  same  operations  which  are  applicabl^^ 
after  the  excision  of  a  part  of  the  intestine  are  also  applicable  after  a  circular^ 
division  (circular  enterotomy)  of  the  gut  without  any  excision  of  a  part  oT"^ 
the  canal. 

(A)  ENTERO-ENTEROSTOMY  BY  METHODS  OF  SIMPLE 

SUTURING 

IN  GENERAL. 

Union  is  here  accomplished  by  the  ordinary  methods  of  suturing,  unaided 
by  mechanical  devices  other  than  sutures. 

(I)  For  the  general  princiijles  of  intestinal  suturing,  see  Enterorrhaphy  in 
General.  (2)  Fine  silk  or  fine  chromic  gut  may  be  u.sed  throughout.  Or  silk 
may  be  used  for  the  first  tier  and  chromic  gut  for  the  .second.  This  applies 
whether  the  first  tier  includes  all  the  coats  or  only  the  mucous  membrane.  (3) 
Some  surgeons  ])rcfer  to  use  only  interrupted  sutures  throughout  in  intestinal 
suturing— uj)on  the  ground  that  in  continuous  suturing  (esijecially  when  of 
silk)  tlie  size  of  the  o})cning  becomes  more  or  less  fixed  and  less  capable  of  the 
distention  which,  on  the  other  hand,  may  readily  occur  in  all  forms  of  inter- 
rupted sutures.  (4)  It  is  well  to  !)ear  in  mind  that  sometimes  Lembert  inter- 
rupted sutures  which  may  appear  to  be  near  enough  in  the  undisturbed  condi 
lion  of  the  gut  l)ecome  too  far  apart  when  it  is  distended.  (5)  No  matter  what 
form  of  suturing  l)e  used  for  the  first  tier,  the  second  tier  should  include  only 
the  serous,  muscular,  and.  if  |K>ssible,  part  of  the  submucous  coats — and  should 
bury  in  the  first  tier.  (6)  Difficulties  encountered  in  placing  sutures  may  be 
largely  overcome  by  seizing  the  site  to  be  sutured  with  delicate  forceps  and  thus 
causing  that  part  to  meet  the  needle  with  its  proper  aspect  rendered  prominent 
by  evcrsion.  in\  ersion,  traction,  etc.  (7)  When  segments  of  unequal  .•^ize  are  to 
be  a])j)ro.\imated  end-to-end,  the  only  way  this  can  be  done  by  simple  suturing 


ENTERO  ENTEROSTOMY  BY  SIMPLE  SUTURING. 


677 


IS  either,  (a)  to  partially  close  ihe  opening  of  the  larger  gut  down  to  the  sue  of 
the  smaller,  which  maybe  accomplished  by  taking  a  V  shaped  piece  out  of  the 
antimesenteric  aspect  of  the  larger  gut  and  then  suturing  together  the  edges  of 
the  V  before  making  the  juncti<in, — or  (b)  liy  cutting  the  ojtening  of  ihc  smaller 
gut  obliquely  (Wehr's  methtxl)  instead  of  transversely,  at  the  expense  of  the 
free  border,  and  thus  increasing  its  size  to  match  the  larger  gul.  The  best 
methofJs,  however,  of  uniting  segments  of  unctjual  size  are  probably  either  by 
ihe  Murphy  button  or  the  Maunsell  method. 


ENTEROENTEROSTOMY     BY     SIMPLE     CONTINUOUS     OVERHAND 

SUTURE  OF  ALL  COATS.  FOLLOWED  BY  INTERRUPTED  OR 

CONTINUOUS  LEMBERT  SUTURES  OF  OUTER  COATS. 

Description. — The  first  tier  of  suturing  is  for  approximation  anfl  strength 
— the  second,  for  union  of  the  serous  surfaces  and  t>cclusion  of  the  intestinal 
lumen. 

Preparation— PositioD— Landmarks— Incision.— A.S  for  median  ab- 
dominal section. 


Fig- J73.— EHTBUO-r.NTKItOSTnMV  BVSlMrLK  CoSTINHOL'S  OVKKHAND  SUTV'RJ.NC  Or  ALL  CoATS, 

»oi.towi!D  B\  iNriiNHcrn  n  on  (CoNriNCmis)  LKXakB  r  Siriinifts  oj.-  ciirrRit  Coats  —  A  mrUiud 
cH  huldinK  the  inltntiiic  atiit  i»lTiKluciii|£  Uic  Arst  tier  uf  simpl«  continuous  ovcrluiiiil  tiUluiiiiK  >'(  all 
C<Ml.U.     Author's  tiK-thiKJ. 


End-to-end  Approximation  -Author's  Method.— (i)  Open  the  ab- 
domen—  isolate  and  bring  forward  the  indicated  coil  of  inteslrne — press 
away  the  intestinal  contents — apfily  intestinal  clamps,  proximally  and  dis- 
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tally,  to  the  site  to  l)e  excised  -and  excise  the  portion  of  intestine,  with 
or  without  the  corresponding  i)ortion  of  mesentery  (see  Entcrciiomyi. 
The  two  ends  of  the  intestine  are  now  brought  into  convenient  a})j>o>iiiiin 
for  suturing,  and  are  held  in  aj>position  during  the  placing  of  the  um 
tier  of  sutures.  (2)  The  first  row  of  continuous  suturing  j)asse>  ihroupi 
all  the  coats  of  proximal  and  distal  segments  of  intestine,  and  con?i>is 
of  a  continuous  silk  or  gut  suture  carried  upon  a  straight  needle  held  in  ihc 
fingers.  The  surgeon  holds  the  approximated  borders  of  the  two  coiUoi 
intestine  over  the  radial  asi>ect  of  his  left  first  finger,  approximating  the  op 
posiie  borders  with  the  left  second  finger  and  thumb  (or  holds  them  over  his 
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I*"lK'^-    3:4-.i7''  — !'•■  I  Ml  S   OK   SIMIM.K    CoMISfcM-S    OVJ-.RH  ANr>  Si '  fl   K  INli   Oh    All    ('<  »  V  1  S,    -HOU  V 

IN    I'll..   .^7.;:-.\,    MciiMHT  of    kimtliiii;   ami    lu'i;jiiiiiui;    Milinr.  .U   1/  -lia\»'i -mi;  |iii-:iii,>-   <.!-.-   i,- 
iiitistiiK  -     ,m.i  iiiiliiiliiii;  lamiTi.i    i.i  iii«->(.-iitci>  at  />.  wlii-in  t-  llii-  viilun-  -.lait^  in  i«iiirri  .    V..  M.ii.:,t  r 
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left  -t'Knid  finger,  a}>|)r().\imating  with  his  left  index  and  iliuni!>K     (See  Fi:;. 
;^7S  )     I'our  thiiknessc>.  of  gut  ;ire  thu•^  brought  together,  two  from  the  |»n»\ 
inial  iiiKJ  two  from  the  <h'sial    end  ()f   the   divided  intestine.     The    adiaier.l 
aspect-  of  the  ;ippo>C(i  edgo  shtiuld  l)e  fir-^l  sutured.     (See  I-'ig.  .^74.  .\.)     The 
nerdk-  -hoiild  fir-i  enter  at  the  antimesenteric  l)orders.  the  first  >iilih  ln-ini:  -o 
plau'd  as  to  jcavi-  the  fnr  end  of  the  suture,  after  knotting,  on  the  out-ide, 
wlii«  h  i>  done  by  bei^inning  the  stitch  frtim  without  and  then  j)assing  the  nee«i;e 
back  into  tlic  hmien  after  tying  the  first  knot.     After  the  needle  ha>  pa-^il 
bai  k  into  ilit'  Imnrn  it  should  abvays.  in  going  toward  the  me-^Miteric  atiai  li 
nu-nt,  tra\fl  from  within  niitward  ihrougli  the  wall  of  the  inte-^tine  t»n  the  ri'.:hi 
(jUMTiT  tlu'  o]KM;itor)  -  then  from  without  inward  throui^h  thi- wallof  tlu-  inti-» 
tint'  on  t!u-  left  (furtluT  inini  the  oj^eratt^r) — and  so  on.  descending  ii>\\arii  uw 
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completely  divided  transversely,  it  should  be  repaired  by  uretero-ureterostomy, 
if  possible.  (13)  Where  the  division  is  near  the  kidney,  and  uretero-ureteros- 
tomy cannot  be  performed,  it  should  be  implanted  into  the  pelvis  of  the  kidney. 
If  the  division  be  low  down,  it  should  be  implanted  into  the  bladder.  (14) 
If  such  an  extent  of  ureter  be  lost  that  uretero-ureterostomy  cannot  be  done — 
or  the  end  cannot  be  implanted  into  the  pelvis  of  the  kidney  or  into  the  bladder, 
implantation  into  the  bowel  or  skin  should  be  done.  (15)  Longitudinal 
wounds  of  the  ureter  generally  heal  without  suture,  if  retroperitoneal  drainage 
be  provided.  (16)  Where  it  is  possible,  any  operation  should  be  protected  by 
peritoneum — in  one  of  two  ways: — (a)  Lift  the  ureter  up  out  of  its  bed,  at  the 
site  of  operation,  into  the  peritoneal  cavity — and  draw  the  peritoneum  around 
the  ureter  from  both  sides,  so  stitching  the  serous  membrane  as  to  form  a  tube 
through  which  the  ureter  runs,  practically  excluding  it  from  the  general  peri- 
toneal cavity.  The  suturing  should,  however,  be  lightly  and  carefully  done, 
forming  a  loose  tube,  so  as  to  avoid  subsequent  contraction.  This  is  probably 
the  better  method,  (b)  The  site  of  operation  upon  the  ureter  may  be  sur- 
rounded by  a  detached  piece  of  omentum  lightly  sutured  to  the  ureter.  (17) 
The  ureter  has  been  separated  for  as  much  as  S.^  cm.  (3^  inches)  from  its  at- 
tachments without  gangrene — owing  to  the  long  artery  which  accompanies  it 
and  is  intimately  connected  with  it.  (18)  The  ureter  may  be  lengthened  2.5 
cm.  (i  inch)  or  more,  by  steady,  gentle  traction.  (19)  When  a  gap  in  ureter 
at  the  lower  end  cannot  be  bridged  by  stretching,  a  vesical  diverticulum  can 
sometimes  be  turned  up  to  meet  the  end  of  the  ureter.  (20)  Uretero-ureteros- 
tomy is  generally  practicable  except  in  the  lower  2.5  cm.  (i  inch)  in  the  male, 
and  the  lower  5  cm.  (2  inches)  in  the  female.  (21)  In  severed  ureter,  the  best 
course  is  uretero-ureterostomy  by,  probably,  Van  Hook's  method — and  the 
next  best,  uretero-cystostomy  (v.  i.  ).  (22)  Normal  urine  is  not  injurious  to 
the  peritoneal  cavity,  but  it  is  well  not  to  let  it  come  in  contact  if  it  can  be 
helped. 

INSTRUMENTS. 

See  instruments  used  in  operating  upon  the  Kidneys.  Also  the  following 
special  instruments: — Very  fine  needles,  curved,  straight,  and  plain  cambric 
needles;  fine  silk;  fine  catgut;  fine  forceps;  fine  scissors;  small  needle-holders; 
ureteral  sound;  ureteral  catheters;  cystoscope;  electric  illumination;  urine 
evacuator;  instruments  for  segregation  of  urines. 


EXPOSURE  OF  THE  URETER, 

Description. — The  exposure  of  the  ureter  may  be  made  deliberately 
may  be  done  in  the  course  of  some  other  operation.  Most  of  the  operations 
for  exposure  of  the  kidney  generally  also  admit  of  exposure  of  more  or  less  of 
the  ureter. 

.Abdominal  portion  of  the  ureter  is  best  exposed  by  the  oblique  lumbar  in- 
cision used  in  exposing  the  kidney,  extending  from  just  below  the  twelfth  rib, 
at  the  angle  of  junction  of  the  lower  border  of  the  twelfth  rib  and  the  outer 
border  of  the  erector  spinae  muscle — and  passing  thence  obliquely  downward 
toward,  and  to  within  2.5  cm.  (i  inch)  of,  the  anterior  superior  iliac  spine — and 
thence  downward  and  parallel  with  and  2.5  cm.  (r  inch)  above  Poupart's  liga- 
ment, to  about  its  center.  This  incision  will  enable  the  upper  three-fourths  of 
the  ureter  to  be  freely  exposed,  and  will  allow  of  access  to  the  entire  ureter,  from 
kidney  to  bladder — though,  of  course,  not  so  free  access  to  the  lower  one-fourth. 
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the  gut  is  sutured  from  one  side,  after  which  the  intestine  is  turned  over  ami 
the  other  half  sutured  from  the  opi)osite  side.    The  sutures  are  inserted  in  m 
usual  manner  of  the  Ixmbcrt  method — the  forceps  picking  up  the  iis>ue  "^^ 
transverse  folds  and  thus  drawing  it  away  from  the  oj)posite  wall,  thereby  maW- 
ing  the  passage  of  the  suture  easier,  and  the  i)enetration  of  the  opiHi>iie  wa^^ 
imiwssible.    Kspecial  care  is  neces.sary  as  the  diverging  lamina-  of  the  mesente  rV 
arc  encountered,  in  order  that  each  lamina  may  Ije  closely  a{ipro.\imated  lu  tH  ^" 
barrel  of  its  own  segment  of  intestine  and  to  the  opiH)siie  lamina  on  the  -an"* « 
side  of  the  intestine.    The  Lembert  sutures  .should,  therefore,  U*  continudl  •  •  ^ 
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A.   Aiii.tlii  t    iiulhmi  III    liol'iiiii;  itu-  iiiU-tiins  ;iriil    intn.ihu  iiii;   ilii-  li:l  li»t  <<i    -srr.p-     ■     •.: 
siKiit;]';;  <  <I  ,i!I  >i>:it-^;   l!.   I>i.iKi-<iu  .->h<)\\iiiK  iiMiiiivi   nl    iiiImmIui  iiif;  tli<-   iliKi'    p;i  iniii:..i: -■    :;..' 
Miimi->      Auiln'i's  lilt  llii'il. 


down  i«)  tlic  vtTv  jum  linn  of  the  mesentery  with   the  iniesiiiu'  :in«l   >lii:h:!v 
beyiniil. 

Note.  In-.t<M<l  of  h«»l«iiniT  the  intosliiu's  a>  mIjovo  deMril»ed  <iuri:Tj  t!o 
phuin'jot"  tht*  tir-t  litT of  svnurrs.  several  nu'tlKMJsof  lu)|tHng  tlu-m  in  apiHi-i:'.-". 
may  Ik-  i'nii>Ioynl.  Thri'i'  inlorruj)tcd  suiun'>  may  be  phued  aii<l  kni>iti<l  ■ 
loops  a.s  iiinpor.iry  trat  lion  sumros  anh  iiuhiding  all  the  toats  of  i!ir  rw.i 
adjaci-ni  wall-  ol"  the  j)ro\imal  and  di<tal  sounu-nts  of  intestine  -one  pKui-d  .;: 
tlu'  mc-t-nti'rii  a-j)ert  and  tin-  other  two  <lividing  the  cin  umfereiut-  of  \\w 
scviTcd  111(1-  iniii  thnn-  n|ual  parts.  An  assistant  now  draws  thosi*  ilin-i-  h^os 
in  diMt'iviil  <iirr*  ii<in>  (whii  h  a  single  assi^tiint  can  do  by  hcmkinn  tliem  o\tr  liis 
rni«:er-,  if  llii-  loo|)s  ;iri*  not  ttu*  long)     whereby  two  obji-it.s  are  accompii>hi-«!. 


ENTERO  ENTEROSTOMY  BY  SIMPLE  SUTURING. 


-one-third  of  the  margins  of  each  gut  are  brought  into  conlact, — and  ihe  mar- 
gins of  ihe  other  two  ihirds  are  held  out  of  the  way  (and  thus  the  penetration  of 
their  wall  by  the  needle  rendered  impossible).  \Vhile  held  in  this  manner,  the 
adjacent  margins  of  each  third  are  whipped  together  by  a  continuous  overhand 
suture — after  which  the  temporary  traction-loops  are  cut  and  withdrawn  (or 
may  be  lied  and  rut  short,  as  permanent  interrupted  sutures  reinforcing  the 

ontinuous  ones).     (See  Figs.  378  and  3 79.)     The  second  tier  of  interrupted 


Fff^.  3(ki.— Latkhal  Intrstinal  Approximation  by  Sikplb  CONTiNi'ors  Ovrrhand  Si  ttrinc 
or  Ail  Coats,  fOLLOvvKO  hy  iNTkRRrHTKO  i<ik  Contini'oi  s)  LKMBKKr  SuTiTmis  oh  Oitkk 
Coats-— A,  Showing  manner  nf  placiiii;  siiiurrxalon);  postiTinr  aspect  amJ  at  ends  of  incisiun?;  K, 
Matiiirr  ul  holdiriK  «tid  oi  intestine  bclwvri-n  thumb  and  index  while  placiiij^  the  double  ^iuiure;  C. 
Manner  of  holding  the  ends  with  U-mponiry  traction-sutures  pas&cd  through  uuler  coats,  while 
invagtnxlinje- 

Lemlyen  sutures  is  a|»plied  as  just  described.     Or  the  traction  sutures  may  be 
retained  until  the  LemlHTts  are  placed,  to  draw  the  cd^e^  parallel. 

Lateral  Approximation. — (i)  Excise  the  indicated  portion  of  intestine, 
with  or  without  the  corresponding  piece  of  mesentcr}-,  as  described  under 
Entereclomy.  (2)  The  f>roximal  and  distal  free  ends  of  die  intestine  are  now 
each  closed  by  one  of  the  following  methtxis;— (a)  Hold  tlie  free  end  of  the  in- 
testine between  the  left  thumb  and  index,  and  whip  together  the  parallel  walls 
by  an  overhand  continuous  suture  of  all  the  coats — followed  by  an  invagination 
of  this  hnc  of  suturing  by  means  of  a  line  of  inlerrupted  or  continuous  l^*mberts 
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(see  Fig.  380,  li). — (b)  Pas.s  a  traction-suture  at  the  mesenteric  aspect,  andar. 
other  at  the' antimesentcric  asj^ect,  near  to  but  not  (juite  at  the  free  man;in>  - 
and,  while  these  are  drawn  upon  by  an  as.^istant,  whip  the  free  edge>  t»>geiher.iN 
above— and,  while  further  drawing  u|X)n  them,  invert  the  first  suture-line  vvi!h 
a  probe,  and  place  a  row  of  Lembcrts  so  as  to  permanently  invaginate  thctiM 
tier  (see  Fig.  380,  C). — (c)  The  free  ends  of  the  intestine  may  Ije  close^i  In  a 
continuous  overhand  suture  of  all  the  coats  while  the  walls  of  the  intestine  .ire 
still  held  in  contact  by  the  special  forceps  grasping  the  whole  width  of  inte'iine. 
and  along  which  they  have  been  divided  in  the  oyyeration  of  cntercctomy  in!- 
lowcd  by  an  invaginating  Lembert  tier,  as  above  (see  Fig.  381.  B).— idi  The 
free  end  of  each  piece  of  intestine  may  be  gathered  together  by  an  ordinin- 


Ki>f.  .-tSl.— l.ATHRAI.  InTHSTINAI,  AlTRliXIMAlION  BV  SlMPl.K  CON  rTNl'OfS    0\  K  R  II ANP  S'T'   c;n 
DT     Al.I.    ('t>AIS,    I  01  tA^WI-D     in      IsriKKllMKI)     i<»K    <    ON  r  INIdlSi     l.l-M>ll-.K>      SlllkJS    I'f    O     -.r 

('i>\  IS  .  A,  SliiH\  iiiu  iii.uiiuM'  III'  i:iri\  inn  Mituro  niotiiKi  i-iitls  uinl  ;i1i»iik  .iiiltrior  .i>jn.i  t  <•:  •■.'•■  ■- . 
r..  M.imu  I  of  hi>li1iii-  tmldt  iiiti-siinc  witli  chiinp  tiir<x-|>s  u  liilc  sutuniii; ;  C.  M.iiiiK-r  ot  ii-i«'-.ic  v..;. 
iif  inlf«lin<-  \mUi  pui^c-'^liijin  »;uluiv  pr«.'iKuator>  lo  |>lai.iii>{  liiial  tier  ut  i-iul->uluiv.. 


purse  string  suture  and  this  first  tier  then  further  invaginatcd  by  a  M'»'*n'l 
tier  of  Lcmi)('ri>.  a>;  above  do.-cribcd  (see  Fig.  3S1,  C).  (3)  Having  t  lt)-id  rhr 
«)j)en  end-  of  the  gut,  aj»pn)ximate  thc^o  ends  m)  that  they  overlap  aln^ut  ;  to 
7.5  (  m.  [2  to  .;  iiulK>).  with  their  antimesenteric  aspects  in  contact-  and  h.r.e 
an  ;j— i^tant  hold  them  in  this  position.  (4)  Place  a  tier  of  (ontinuou'-  Lemi-«TT 
>uturing.  of  gut  carried  u|>on  a  curved  needle  held  in  a  nee<ile  hnhler.  alo":: 
what  will  be  the  pt>-ierior  line  of  union  iK'tween  the  serous  >urface>  extenrlrii: 
the  line  t*\  •suturing  out  at  either  end.  in  a  somewhat  elliptical  form.  In-vond  trie 
limit-  ot'  liie  I'liiure  in«ision  leaving  one  end  of  the  suture,  after  knotting:.  Inn-^ 
anil  ini-  and  tlie  other  end.  also  after  half  knotting,  long  an<i  threa«le«l  u>n 
the  nei«lle.  (See  Fig.  ;8o.l  (5)  Incisions  in  the  long  axis  of  IxUh  piece- «»t 
inle-iiiie  ,ire  now   made  0|)po>ile  each  other  in  the  corre'-iMtiulinn  aM»crr-  ^  i 
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;he  guts — ^and  sufficiently  far  fn»m  the  fu>>terior  suture  line  to  lejue  two  free 
cf|ge>  for  suturing— and  equidistant  from  what  will  form  the  anienor  suture  line 
rof  the  serous  surfaces.  These  incisions  will  begin  and  sto[>  short  of  reaching 
ihe  outer  limits  of  the  surrounding  Lembcrt  suture-line  which  will  enclose  them. 
(6)  The  correal  Minding  free  margins  of  the  wounds  are  now  sutured  with  con- 
tinuous overhand  silk  suture,  carried  in  a  curved  needle  held  in  a  needle-holder. 
JBepin  the  suturinj^  at  the  rij^ht  end  of  the  poslcritir  aspect  (furthest  from  of>er- 
llor)  —  knot  the  suture  and  leave  one  end  of  the  thread  free — and  continue  the 
BilurinK  toward  llie  operator,  until  the  i>osterior  lips  arc  united.  Havin^ 
Iie.iched  the  limit  of  the  posterior  aspect  of  the  of)cninK.  the  direction  of  the 
suturing  now  chanj^'es  and  is  made  to  traverse  the  anterior  asjiect  of  ihe  wound, 
similnrly  whipping  together  the  anterior  lips  of  the  intestinal  incisions  from 


^ 


(jt- SB*.— Latkrai.  Intestinal  Anastomosss  by  Simple  Continuous  Ovkkhanu  Sl'iikinu 

OK     All     CiJAfS,    Kol.l.OWKti    KV    Isn-SKUl  KTKD    IOH     Com  INWOI'S)    J.KMHIfRr    S<  TtKKS    of    Ot^THK 

JCoAT»  :— A,  Siiiiptr  cunitiiunus  overhand  !!miirtr  of  all  luuis ;  B,  Conliiiuous  Lcnibrrl  suture  of  outer 
Mita»     The  Intestinal  current  pas»e$  as  indicaled   b\   urruxvs,  "  short-circuHitiK "   llu*  cancerous 
th. 


tft  \o  right,  away  from  the  oi>crator — until  die  point  of  lieginning  is  reached, 
hen  the  end  from  which  the  nee«lle  has  just  been  withdrawn  is  knotted  lo  the 
nd  previously  left  free — thus  completely  appro.vimaling  the  lijis  of  the  o()en- 
ngs  throughout.  (7)  The  threaded  needle  of  the  original  serous  suture,  which 
kad  been  temporarily  tlropped.  is  now  taken  up — and  this  line  of  continuous 
^mlierts  is  carried  on  around  the  outside  of  the  line  uniting  the  edges,  at  the 
me  distance  from  their  edge  as  the  posterior  .serous  line  piissed — until  the  free 
Hid  of  line  of  serous  suture,  left  at  starting,  is  reached,  when  they  are  knotted 
ogcther, — which  completes  ihe  union  between  the  intestines.  (See  F'ig.  381.) 
S)  The  mesentery  is  now  sutured  as  indicaletb 

Lateral  Anastomosis,— The  o|>eration  is  here  performed  in  a  precisely 
iimilar  manner  to  the  last  (Lateral  Appro.ximation)— omitting  the  excision  of 
my  portion  of  the  intestinal  canal — the  antimesenteric  aspects  of  the  gut  being 
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brought  into  apposition.  Care  is  taken  that  the  intestinal  coils  are  not  twisted 
out  of  their  natural  relations.     (See  Fig.  382.) 

Note. — In  Lateral  Appro.ximation  and  Lateral  Anastomosis,  in  order  to 
prevent  bagging,  and  sagging  away  of  the  intestines  near  the  site  of  union,  it  is 
well  to  slightly  scarify  and  suture  (or  suture  alone)  the  free  portions  of  the  in- 
testine together  for  about  2.5  cm.  (i  inch)  on  either  side  of  the  union. 

End- in-side  Implantation. — (i)  Following  excision  (for  example,  of  the 
caecum)  the  free  end  of  the  intestine,  the  lateral  aspect  of  which  is  to  receive  the 
implanted  gut,  is  closed  by  a  double  line  of  suturing  in  precisely  the  same  man- 
ner as  described  under  Lateral  Intestinal  Approximation.     (2)  An  incisiwi  i> 


^■"<«  ;^\v— I'sn-iN-sini-:  Inikstinai.  Implantation  bv  Simi-i  j.  I'dsi  inm-cus  !«'k  Imii-v  ''■ 

OVIKIIAM)   SlTIKISt.    <)l-     Al.U   COAIS,   KOI.I.f>WhI>    BY   I  NT  I.RKl  P  I  Kt)     i«>K    ( "uM  I VI  i>r«i'    U^**  ^ 

Si  n  Ki.s  (II    Orii-.K  ("oats:— A,  lU-nm;  H.  Asi(.-ii<liii>{  lOluii ;  C,  C,  Iiitctiuptcil  suturw  ot  a- "-^  " 
of  bolli  iiiti'stiiK'S ;  I),  ('otitiiiuous  siitiiie  ol  oiilci  coals. 


made  near  the  end  of  the  invaj^inated  gut  corresponding  with  the  end  of  put  ''^ 
be  imjjlanted.  (3)  The  open  end  of  the  gut  which  is  to  be  imjilanted  (u>u-'^^y 
of  smaller  calibre)  is  now  brought  into  apposition  with  the  incision  upon  the 
antime>>enteric  aspect  of  the  gut  which  is  to  receive  the  im[)lantalion.  at  :il >*•'"' 
5  rm.  (2  inche-.)  from  its  sutured  end— and  held  in  contact  l)y  an  a-i^i-|'^j 
throui^hout  the  operation.  .\  line  of  continuous  overhand  silk  sutures,  i.irr't''' 
u|)on  a  (urved  needle  held  in  a  needle-holder,  is  placed  through  all  thd'^''' 
of  both  piiM  e->  of  the  intestine,  in  exactly  the  .same  manner  as  descrikil  uM'-^'^ 
the  Lateral  Approximation  operation,  the  difference  in  the  direction  of  apl"^'"' 
tion  of  the  two  pieces  of  gut  in  the  end  in-.side  implantation  making  nodi^'*^'^' 


IMPLANTATION  OF  UREI  KR  INTO  BLADDER.  869 

The  distal  end  is  ligated  and  left  in  situ — some  surgeons  first  cauterizing  the 
stump. 

As  many  of  the  ureteral  implantations  are  done  for  accidents  to  the  ureter 
occurring  during  other  operations,  the  parts  are  usually  already  exposed — re- 
quiring none  or  but  little  more  dissection  to  fully  expose  them. 


IMPLANTATION  OF  URETER  INTO  BLADDER -(URETERO- 
CYSTOSTOMY). 

Description. — Implantation  of  ureter  into  male  or  female  bladder.  In 
Uretero-cystostomy  the  implantation  itself  may  be  intraperitoneal  or  extra- 
peritoneal. Where  possible,  the  extraperitoneal  implantation  is  preferable  to 
the  intraperitoneal  implantation — although  when  the  latter  is  done,  the  opera- 
tion-site should  be  so  walled  off  by  peritoneum  as  to  practically  amount  to  an 
extraperitoneal  implantation.  As  to  the  manner  of  exposing  the  ureter,  this 
is  done  generally  by  an  intraperitoneal  operation.  It  is  sometimes  done 
through  an  extraperitoneal  route,  as,  for  example,  in  performing  a  supraf)ubic 
cystotomy,  followed  by  exposure  of  the  ureter  l)y  cutting  through  the  base  of  the 
bladder.     It  may  also  be  exposed  exlrapcriloncidly  through  the  vagina.     In 


Fij;>.  51J-314. — I'Khi  KKO-CNsios  lo.MS  :  I ,  « "lU  itid  "t  uroiti  i^^  r^liow  II  ;;rasjK(l  ill  tuixcps  ami  pro- 
Irudcil  into  ijladdci  lliiiiiiSi;ti  incisKin  in  wall  <A  lailcr.  II.  SuIuic-.t  arc  jiasscd  Uinuigti  oiUtr  coalsof 
hlacltlcr  and  urulcr.  III.  Irttcr  is  shown  sutured  into  bladder.  The  peritoneum  is  iiicisctl  over 
ureter  in  1. 

the  following  description  it  will  be  supposed  that  the  ureter  is  to  be  severed 
near  its  vesical  end. 

Preparation— Position— Landmarks— Incision.— As  for  median  ab- 
dominal section  below^  the  umbilicus. 

Operation. — (i)  Having  pcrl\)rme(l  a  lower  median  abdominal  section, 
with  the  patient  in  the  Trendelenl^urg  position,  disi^lace  the  intestines  toward 
the  diaphragm  and  to  the  o[)posite  side — isolating  the  ureter  and  tracing  it  to 
the  bladder.  (2)  Incise  the  posterior  peritoneum  over  the  site  of  the  intended 
division  of  the  ureter.  Having  freed  the  peritoneum  and  connective  tissue 
from  the  ureter  by  blunt  di.ssection,  divide  the  ureter  transversely.  Ligate  the 
distal  end  of  the  ureter  and  return  it  to  its  site  (Figs.  512  and  514).  (3)  Make 
an  incision  through  all  the  walls  of  the  bladder,  as  nearly  the  normal  site  as 
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corresponding  operations  by  the  overhand  continuous  suture  of  all  the  coals, 
followed  by  the  interrupted  or  continuous  Lembert  suturing  of  the  outer  coats 


1->K.    3*^.J.—  KnTHRO-KNTKROSTOMV     by     TIIK     CZKRNV-LKMBKRr      iNTKRRl'PTKD     Si  H  Kl    -  I'. 

Czciiiy  inurrii|>lc<l  mjIuu*  passing  lliroii){h  mucous  an<i  jKirl  of  subtnucous  i<«.ils— :iji|t!:iil  i- ::■ 
within;  A,  LfinlK-rt  iiilerrnplod  suture  passiiifj  lhruu>;l)  scrnus,  iuu.s«.ulai ,  and  [lail  "l  -iiV-inu;  t- 
coats — applied  from  without. 

—  with  the  exception  that  the  first  tier  of  suturing,  in  the  i)resent  method.  i>i>t 
the  mucous  coat  alone,  and  the  second  tier  of  the  outer  coats. 

Note. — The  Czerny  suture  should  include  some  of  the  submucous  cuit,  to 
hold  well. 


ENTERO-ENTEROSTOMY  BY  HALSTED*S  METHOD  OF  INTERRUPTED 

MATTRESS  SUTURES. 

Description. — The  opposite  intestinal  walls  are  brought  and  held  in  ii>n- 
tacl  l)y  a  single  tier  of  the  characteristic  Halsted  mattress  or  t^uilt  interru|'tt'd 
suture,  pa^sing  through  the  serous,  muscular,  and  part  of  the  submucous  ait-. 
The  general  method  of  ajjplication  t>f  this  form  of  suturing  to  circular  enternr 
rhai)liy  is  identical  with  the  method  descrilxid  under  "Enterorrhaphy  by 
Halsted's  inlerru|)te<i  mattress  suture"  (page  667).  In  the  end  to  end  a|>- 
proxiniiilion.  six  "  |)rescclion  sutures"  are  used  additionally. 

Preparation— Position— Landmarks— Incision.— .As  for  median  ab 
dominal  section. 

End-to-end  Approximation. — The  details  of  the  application  of  the 
Halsted  sutures  in  performing  entero-enterost«)my  without  artiticial  ai<N  aro 
precisely  the  same  as  employed  in  the  Halsted  operation  of  entero  ententbtony 
l)y  means  of  an  intlatable  rubl>er  cylinder  (page  710).  The  technii  of  theop- 
eration.  therefore,  will  l)e  found  under  the  latter  head — and  may  In.'  useti  hen,', 
omitting  the  use  of  the  cylinder,  and  accomplishing  the  junction  of  the  ail- 
ments of  inte->tine  l)y  end-to-end  ap])roximation  by  means  of  simple  ^uturinL'- 
The  en(i>  of  intestine  to  be  ajiproximated  are,  in  this  case,  simply  held  in  i""- 
venienl  contad  l)y  an  assistant— the  steps  are  otherwise  the  same  a.- i"  ^"*^ 
more  elalxmite  o|)eration. 

Lateral  Approximation.  (1)  Having  excised  the  required  portion  <»f"[ 
testine,  the  free  ends  of  lx)th  pieces  of  gut  are  closed  by  a  single  row  of  the  Flii- 
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'  sted  interrupted  matlress  sutures,  introduccti  in  tJie  Hablcd  manner  (see  Fig. 

3S5)-     (2)  The  anlimesenteric  aspects  of  the  Iwo  pieces  of  inlestioe  are  then 

held  in  contact  at  about  5  cm.  (2  inches)  from  their  free  ends.     A  posterior  row 

of  interrujjled  Halste<i  sutures  is  now  phiccd  along  the  line  wliich  is  to  form  the 

poslerii>r  boundary  of  the  inieslinai  junction,  |j;enerally  being  abuut  eight  in 

nunif>er.     At  either  end  of  this  line  two  additional  sutures  are  placed,  coming 

slightly  more  for\vard,  in  continuation  of  the  jjosterior  longitudinal  line  in  a  for- 

,  ward  curve.     All  of  these  sutures  iire  first  placed  before  any  are  tied — and  then 

ail  arc  tied  before  placing  the  final  ones.     (See  Fig.  385.)     The  anterior  row  of 

linierrupted  sutures  is  now  similarly  placed  before  any  are  lied — ^and  so  [vlanned 

;  to  form  an  elliptical  figure  surrounrled  by  sutures,     (j)  The  sutures  forming 

[the  anterior  row  are  now  tlrawn  apart  in  the  center  (without  drawing  any  of 

Ithem  entirely  out),  unci  a  longitudinal  opening  is  made  in  each  gut.  midway 

Ibetween  the  two  lines  of  sutures  and  not  extending  quite  to  the  ends  (so  as  to  be 


J'  l\A 


)J  s/  />" 


Fi|f'  1B5.— Later  At.  Intbstinau  Approximation  bv  Halstbd's  Qi'ii.t  Sutvres:— A,  Show 
'  posterior  litH;  of  suiurcs,  and  end  sutur<rs  beginning  lo  outtinc  an  ellipse;  B,  Line  of  fiituir  ii»- 
M041  imo  iaiestinc,  corre^p^indiii^  ta  similar  litte  oti  o|iposiic  iiUc»iiii«;  C.  C.  Ends  ol  inirnlines 
I  by  «aine  kind  of  siil tires.     1  Modified  from  H;tlstcd.> 


Pell  included  within  the  enveloping  line  of  sutures).     (See  Fig.  386.)     {4)  The 
sutures  forming  the  anterior  line  are  now  knoiied  — thus  completely  aiijiosing 
ae  site  of  union  and  enclosing  the  common  opening  between  proximal  and 
istal  segments.     \S)  The  edges  of  the  mesentery  are  treated  as  indicated. 

Lateral  Anastomosis. — The  ojjeratiun  is  here  performe<l  in  every  resp)ecl 
lactly  as  in  Lateral  .\pproximation,  except  that  no  excision  of  intestinal  tract 
done — and,  consequently,  no  invagination  of  free   ends  of  intestine  is  re- 
|uired.     Two  convenient  antimesenteric  aspects  of  intestine  are  brought  to- 
gether and  the  union  made  at  once  by  the  method  of  suturing  just  described. 
End- in-side  Implantation.— If  this  somewhat  unusual  o[>cration  l>e  called 
jr,  it  is  accomplishe<J  in  the  following  manner; — the  free  end  of  the  bowel  to  be 
anted  is  brought  into  contact  with  the  antimesenteric  aspect  of  the  jmrtion 
Dwel  to  receive  the  implantation  (the  free  end  of  svhich  has  been  closed  as 
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in  Lateral  Approximation) — while  held  in  this  relation,  the  interrupted  Hal- 
sted  sutures  are  placed,  passing  from  just  beyond  the  edge  of  the  openinjj  in  the 
latter  piece  of  bowel,  to  just  beyond  the  free  edge  of  the  former  piece,  and  back 
to  the  latter  piece — thus  drawing,  by  means  of  the  loop,  the  inverted  edi»eof  the 


^'>K-  a'i'J.— I-AThRAI,  INTKSTISAI-  APPROXIMATION  BV  HaLSIED'S  InI  KKKl'I'l  KD  <J11LI  Si  1'  t*^ 

—Showing  all  the  iKistciioraiul  hall  the  ciul  sutures  tic-tl— aii«l  the  aiiteiior  sutures  in  |>w^iti<>n  '.•''* 
tieil.     The  twooirrt-sptnnliiij;  intestinal  incisions  nio  >eeu.     ■  .Mo<lilie<l  iiuni  Ilalsteil.) 

free  end  of  tlie  bowel  al>ove,  down  upon  the  inverted  etl^e  f<»rming  the  inii-*^"^ 
oi)ening  in  the  bowel  l)elow  -apj)roximating  serou.s  surfaces  entirely  arou'- 
the  opening  by  the  tying  of  tlie  knots. 


ENTERO-ENTEROSTOMY   BY   MAUNSELL*S   INVAGINATION   VHEIWSC^ 

Description.-  -In  intestinal  joinings  made  by  this  s|)ecia]  niethixl  of  simy>. 
suturing  a  temi)orary  window  is  lut  in  the  inte>tinal  tract,  near  cine  of  the  tw**^ 
site^  to  be  united  (always  in  the  larger  piece  of  gut)  —and  thmui^h  ihi^  o]»cnirv^ 
the  tuo  ends  of  intestine  are  temjiorarily  invaginaled  by  means  of  tractio:^. 
sutures.     The  free  edges  of  gut.  brought  concentrically  thnnigh  the  wimjiuv.  " 
are  now  united  by  interruj)ted  sutures     after  which  they  are  drawn  baik  ini-t   ' 
their  normal  position  and  the  window  is  closed  l)y  suturing  -thus  completini: 
tlie  operation. 

Preparation -Position— Landmarks— Incision.     As  for  metlian    ab 
dominal  se«  tioii. 

End-to-end  Approximation.— fi)  Havinj;  brought  the  coil  t>f  inte-tine 
into  the  field  of  o|)eration,  excise  the  indicated  portion,  together  with  the  lor 
re^l)on(ling  V  sha])e(l  jvart  of  the  mesentery- and  bring  together  the  e<li;e-  o:" 
the  nu'>«emery  with  gut  sutures.  (2)  Two  horsehair  sutures  (or  silk)  are  now 
introtUucd.  which  are  temi)orarily  left  long  and  serve,  primarily,  as  tra*  tn-n 
sutures     .ifter  which  they  are  cut  short  and  serve  as  two  of  the  |>ermanvni 
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sutures-  The  first  is  placed  at  the  anllmesenteric  aspect — the  needle  lieing 
made  lo  [)enelrale  all  the  coals  of  the  [jroximal  intestine,  near  its  free  border, 
from  within  outward — then  all  the  coals  of  the  distal  segment  of  gut  at  a  cor- 
respM3nding  point,  but  now  from  without  inward.  {See  Fig.  .^Sy.)  This  suture 
is  then  knolted  u|>on  the  inner  side,  one  thread  bein<^  cut  short,  the  other  left 
temporarily  long  as  a  traction-suture.  The  second  suture,  somewhat  more 
complicated,  is  placed  al  the  mesenteric  aspect — beginning  with  that  segment 
of  gut  of  larger  calibre  (which  becomes  the  intussuscipicus),  the  needle  passes 
from  within  the  lumen  of  intestine  outward,  penetrating  the  intestine  near  its 
free  border  and  entering  the  triangular  space  where  the  two  lamina*  of  the 
imesentery  separate  to  embrace  the  barrel  of  the  intestine — then  going  through 
the  corresponding  lamina  of  that  side  of  the  intestine,  is  carried  across  to  the 
,opposite  segment  of  gut  (which  is  to  become  the  iniussusceinum),  there  pene- 
ating,  from  without  inward,  the  lamina  of  the  mesenterv"  of  the  same  side — 
id,  passing  onward,  pierces  the  corresponding  wall  of  interline,  emerging 
its  inner  aspect — crosses  thence  to  the  opposite  side  of  the  same  segment 
RUt — pierces  its  wall  from  within  outward,  passing  through  the  correspond- 


_^  ig.  ;JS7    -EnTI-HO -KKTBROSTOMV  BV    MaI'SSKLL'S    iMVAntNATION    MRTHOD— PREFAR ATOR V    TO 

ll«\*i^cl7tAiioN  :— A,  Wiiiduw  in  antim«^en(errc  a<ipe:cl  oi  tiitu«isusL'ipitfnfi;   Et,  .Manner  ol  ptitcitlg^  the 
HiilinieMriilcric  Iractioii-^ulurc  ;  C.  Maituvr  of  p^laciiis  ilie  mrsciUcric  tractioii-siuuic. 

ng  lamina  of  mesentery  of  thai  side—  thence  across  to  the  opposite  segment  of 
fyt — where  il  pierces,  from  without  inwani.  the  lamina  of  the  mesentery  of  the 
ame  side — passing  thence  onward  and  emerging  in  ihe  lumen  of  that  segment 
y{  gut  al  which  the  suture  was  started.  This  important  suture  is  now  drawn 
ighl,  thus  approximating,  by  the  peculiar  manner  of  its  passage,  the  lamina? 
^  the  mescnier}  closely  to  the  barrel  of  the  two  segments  of  intestine  at  iheir 
most  unprolectetl  sites.  Its  knot  having  lj«en  tied  on  the  inner  side,  one  thread 
is  cut  short  and  one  left  temporarily  long  as  a  traction -suture.  (3)  A  tempo- 
rary window  is  now  made  in  the  segment  of  intestine  of  larger  aililire.  inde- 
pendently of  its  lieing  proximal  or  distal.  If  Ijoth  pieces  are  of  the  same  size, 
lie  window  is  generally  made  in  the  proximal  portion.  The  opening  is  made 
upon  the  antimesenleric  aspect  of  the  intestine,  in  the  form  of  a  longitudinal 
felit  of  about  4  cm.  (ij  inches)  in  length,  beginning  about  2.5  cm.  (1  inch) 
Tom  the  divided  end  of  the  gut  and  extending  in  the  opposite  direction.  This 
llit  is  often  made  by  pinching  up  a  fold  of  intestine  longitudinally,  between  the 
left  thumb  and  index,  passing  a  knife  through  it  and  cutting  upward — but  as 
Ihis  is  ver\'  uncertain  and  inaccurate,  it  is  best  to  have  an  assistant  so  hold  the 
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intestine  as  to  separate  its  walls  and  then  make  the  slit  by  a  controlled  stab-like 
incision  with  a  sharp,  narrow  bistour}*,  increasing  its  dimensions  with  the  same 
instrument  or  with  a  pair  of  scissors — or,  even  better  still,  carefully  catch 
the  antimesenteric  aspect  of  the  intestine  with  two  forceps,  about  1.3  cm. 
(^  inch)  apart,  raising  a  transverse  ridge,  which  is  cut  with  scissors  in  the 
long  axis  of  the  bowel,  after  which  one  blade  of  the  scissors  is  inlit* 
duced  and  the  opening  enlarged.  (4)  A  pair  of  forceps  is  introduced 
through  the  window  and  grasps  first  one  and  then  the  other  of  the  traction 
sutures,  drawing  them  out  through  the  opening.  While  the  intestines  are 
steadied  in  the  left  hand,  the  traction-sutures  are  drawn  upon,  until  the  free  end 
of  the  segment  of  gut  further  from  the  window  is  drawn  into  the  lumen  of  the 
gut  containing  the  window — the  free  edge  of  the  latter  being  turned  inward  and 
invaginated  by  the  opposite  segment  as  it  enters — the  process  of  invagination 
continuing  until  the  free  ends  of  both  emerge  at  the  window  as  two  concentric 


^''K-    3**S.  — F''NTKKO-KNTHROSTONfY    BY     MAt'NSF!.l.*S    lNVAt;iNAT10V    MfTHOP— IHh      In-.  *.;- 

TiON  .Aci'oMfi.isni-.u :  — A,  Wiinlow  in  iiiiii^siiscipioiis  ;  H,  l"om«.-miio  t-nds  oi  two  pii-n".  ht  ii.ii-< 
ofvqn.il  si/f;  ('.  AtilimcsfiiKTic  tracliini-suluic ;  I>,  Mcscnlcric  iracliun-suluii- ,  K,  lMij;i>  ..:  nn-. 
Ifi\  siiiiired. 


circles,  which  are  drawn  suflfuiently  far  out  through  the  window  for  sub^equer"^ 
manipulations.     Both  peritoneal  surfaces  will  thus  Ix'  in  contact.     (See  Y\^;^ 
388.)     (5)  While  the  ends  of  the  intestines  are  held  upward  and  away  from  ih-  * 
opening  by  the  traction-sutures  in  the  hands  of  an  assistant,  a  long  neetiW  ^ 
threaded  with  horsehair  ((^r  silk)  is  passed  straight  acro.ss  the  concentric  circle--  " 
about  midway  between  the  two  traction-sutures.  f)assing  through  all  the  coa:- 
of  the  four  thicknesses  of  intestines  at  about  5  mm.  (y\  inch)  from  the  irctr^ 
lK)rders.     .\fter  the  j)a.'^sagc  of  the  needle,  leaving  a  long  piece  of  suture  .irT 
either  side,  the  suture  is  caught  with  forceps  at  the  center  of  the  o|>ening  of  thi--^ 
concentric  gut.s  and  drawn  upward  and  outward  a  short  distance  and  cut   - 
Kach  .suture  is  then  tied  over  the  free  borders  of  the  two  thickne»cs  of  i:u:  ' 
embraced  by  it.     Thus  a))Out  twenty  (or  more  if  needed)  sutures  are  placitl  a:  "■ 
e(juidislant  sites  by  the  pa.^^sage  of  ten  lengths  of  horsehair  (or  silk)  —and  are  ' 
tied  and  cut.     The  two  long  ends  of  the  traction-sutures  are  now  cut  sh«^r 


(If  they  have  been  placed  al  inconvenient  sites,  in  relation  with  the  other 
sutures,  they  may  be  cut  out  and  removed,}  (6)  By  gentle  traction  in  the 
reverse  direction  the  invagination  is  reduced — the  intestines  now  forming  one 
continuous  length.  (7)  The  window  is  then  closed  by  continuous  (or  mler- 
nipted)  Lembcrt  sutures  (see  Fig:  389),  thus  completing  the  operation. 

Comment. — (1)  The  above  method  is  an  imitation  of  nature's  successful 
manner  of  performing  enterorrhaphy,  namely,  by  invagination  and  sbughing. 
(3)  Maunsell  use<J  horsehair — others  have  used  silk  and  sdkworm-gut.  (J) 
By  suturing  the  edges  of  the  excised  mesentery  before  rather  than  after  uniting 
the  intestines  there  is  less  tianger  of  further  separating  the  lamin:e  of  the  mesen- 
tery. (4)  At  the  end  of  the  operalinn  the  serous  surfaces  shnuld  Ije  in  contact 
— and  all  of  the  knots  at  the  end  of  the  intestines  should  be  within  the  gut.  In 
thin-walled  guts  there  is  a  tendency  for  the  knots  and  threads  not  to  be  so  well 
buried  as  in  the  thicker  walls.  (5)  The  sutures  may  be  passed  through  the 
walls  of  the  concentric  guts  in  the  ordinary'  manner  and  tictl  one  by  one,  in- 
stead of  in  the  above  manner,     (6)  The  sutures  should  not  be  tied  too  tightly. 


A  - 


f*K-  38^.  — ENTKRO-ENTEItOSTOMV  BY  M  Ai;.»<5bl.l.'S  INVAGINATION  METHOD—  Hit  iNVAr.I- 
KATIoN  RbOLicia.P; — A.  Kxlcnval  view  pf  sulUT^-linc;  B,  C1ui>iug  Uie  window  with  interrupteU 
Ltrmliert!!. 


(7)  This  is  an  instance  of  using  a  single  layer  of  through-and-lhrough  sutures 
in  intestinal  work— but  practical  experience  has  proved  the  method  a  good  one. 
To  avoid  the  possiliility  of  drainage-infection  of  the  ]>eritftneum  by  the  sutures 
which  pass  through  all  the  coats,  some  surge«ms  place  additional  inlerruf)ted 
Lemh*ert  sutures  outside  of  the  regular  row.     Fine  gut  may  be  thus  used. 

Where  Segments  of  Intestines  of  Unequal  Size  are  to  be  United  End- 
to-end.— -(i)  The  Iraction-suture  through  the  mesenteric  borders  is  intrixJuced 
in  the  above  manner.  A  second  Iraction-suture  is  introduced  in  precisely  the 
same  manner  as  the  antimesenteric  traction-suture  above,  but  so  pJaced  as  to 
pass  through  the  edge  of  the  u[>per  part  of  the  smaller  gut  and  thnvugh  the 
edge  of  the  larger  gut  on  its  side,  at  a  distance  from  its  mesenteric  attachment 
about  equal  to  the  diameter  of  the  smaller  gut.  A  third  traction-suture  is 
passed  through  the  antimesenteric  border  of  the  larger  gut  alone  (see  Fig.  .iqo). 
(2)  The  window  is  now  made  in  the  larger  gut  and  the  invagination  accom 
plished  as  in  the  above  case.  The  two  free  ends  of  the  gut  will  not  now  be  con- 
centric, as  in  the  above  instance,  owing  to  the  ditTerence  in  size  and  to  the  fact 
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and  also  the  end  of  ending  loner  and  threaded.     (5)  Forceps  are  protruded 
through  the  opening  and  out  eitlier  free  end  iif  the  intestine,  catching  up  the 


-   -w  ^1   —  KNTKmHKNTKHOSTOMV  BY  MaI'NSRI.l's  1  SV  At.lNA  I  ION  Mk  1  IfOU  tN  1  M  l-.S  I  JXAt.  COILS 

'  ItNfcv*  *'  Sut— riiK  Invai.inatkjn  AccoMPf  ishi;D;— A,  Wiiidnw  in  innis.susripiens;  B,  Noii-cori» 
i^nlrtc  ftuls  o(  Iwo  |)icces  of  intestine  of  unequal  siic ;  C,  Mescntciir  ttaclitjii-suiuie;  D,  Trartion- 
suiure  ultich  is  antimesenUric  for  llic  *mall  aiul  laleral  (or  the  large  jjui  ;  K,  Traclion-sHtun.-  which 
is  JHllmrscutcFic  fdr  the  large  gut ;  F,  One  of  the  auluies  unitltiji;  the  op(^M^il«  exlgrs  of  the  retltitidanl 
portiuiJ  of  the  ioktgv  gut. 


I 


I'V     MAl'WSHt-l 'S     Inn'AGIMATtOH     MeTH'^ 
M     :^iy;i~iiH-    1  .-.  \  « ■    t  >  A  I  loN  RKIJIXK  L> !  — A.  E»tCmal  VICAV  <lf   |Jol  i  M  .  ii  .>i   ?,  lUw  1 1.-  iltKC 

Tcpi'  end  ol  ihe  small  inlfMiu«;  B,  Mxlertwl  view  t»(  portUMi  of  suluic-linc  icfitcsentwl  by 

the  '  <j|  iht;  Urge  nit«rslii)L>;    C,  L'luHing  the  wtiMitjw   with  inter  tiipted    |.criiil><:tt» ;   l>,   Iti- 

terrupu  d  s^uiurc*  appruAiriiatinx  tlic  c«lgr»  ol  the  cut  mtseiUcry- 

frec  end  in  their  grasp  and  drawing;  (inva^inutini;)  it  into  the  lumen  and 
throuj^h  the  opening.     A  circular  silk  ligature  is  then  tied  artvund  either  free 


yiR-    Ji«J.;.— I-ATKRAI.    iNrFSTINAI.    ArPKOXIM  A  I  ION    BV   NiAV'NSKLL'S   ISVAtUNAl  It'N     M 

A.  Kinl  of  inU'stiiK-  itivaKmatol  iIiuiukIi  wimiuw  and  circular  lij^turc  plaetKl  aruuiid  it ;  B. 
liKatur(!>  kius|k-iI  by  turi-cits  in  aci  or  iiixaKinalinK  op|K»sitc  end  of  imtrstiiw;  C,  Continuous 
sutuic  of  all  coals  ;  1).  Cuntinuuus  Lvmbtrrt  suiurv  of  outer  coats. 
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[end  and  they  are  dropped  into  their  respective  lumina.  (6)  The  needle  at- 
tached to  one  end  of  the  "whipping  over"  suture  then  continues  the  process 
until  the  corresponding  edges  of  the  entire  circumference  are  brought  together 
and  the  long  ends  tied.  (7)  Then  the  needle  upon  the  serous  suture  is  taken  up 
and  the  continuous  Lemberls  through  ihe  serous  and  muscular  coats  are  con- 
tinued around  the  anterior  aspect  of  the  wound,  bun.nng  in  the  first  layer.  The 
^ges  of  the  mesentery  are  sutured  as  indicated. 


/•iS 


Fig*.  396    and    307   — Kno-IN-SIDIC     InTKSTINAI.    IMPLANTATIOW    »V    MAtlJ*S8Ll-'S    If«VAf:iNAT10>r 

.ktKTiiOD: — A.  Colon;  B.  Ikuin  ;  C.  Free  edge  of  lateral  window  111  tolon;  L>,  Frcr  edge  i»f  cud  of 

F*' — Hi  E,  Free, op«n  end  oj  colon;  F,  Tiaclion-sutures  invaginaiitig  free  end  o(  ileum  and  latent 
injc  of  colon  through  open  eiul  of  colon ;  G,  tHagmm  showing  manner  of  placiti|;  tmctioh'Sutures. 

Comment. ^The  circularly  Ugated  ends  of  intestine  may  be  reinforced 
with  interrupted  or  continuous  I^mberts. 

Lateral  Anastomosis. — Two  knuckles  of  intestine  are  apposed  along 
their  antimesenteric  bi>rders — two  corresponding  axial  incisions  are  made — a 
window  is  then  cut  abnut  2.5  cm,  (i  inch)  above^ — four  iraclion -sutures  arc 
applied  to  the  cut  margins  and  knotted  within — a  pair  of  forceps,  passed 
through  the  window,  catches  the  four  traction-sutures  and  draws  them  back 
through  the  (vpening — by  means  of  these  traction-sutures  the  lateral  aspects  of 
the  two  pieces  uf  intestine  are  invaginated  through  the  window—sutures  are 
.  applied  to  their  margins,  as  in  the  end-to-end  approximation — the  invagination 
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is  reduced — and  the  window  closed  by  interrupted  or  continuous  Lembert 
sutures.  The  Hne  of  anastomosis  may  be  reinforced  by  Lemberts,  if  con- 
sidered necessary.     (See  Figs.  394  and  395.) 

End-in-side  Implantation. — Excise  the  portion  of  intestine,  with  the 
corresponding  part  of  mesentery — bring  the  free  end  of  the  smaller  gut  to 
the  antimesenteric  aspect  of  the  larger  gut,  near  its  end — about  2.5  on. 
(i  inch)  from  the  free  margin  of  the  latter,  upon  its  antimesenteric  aspect, 
make  an  axial  incision,  corresponding  in  length  to  the  diameter  of  the  ifce 
end  to  be  implanted — place  four  traction-sutures,  knotting  them  wthin" 
draw  these  traction-sutures  out  through  the  free  end  of  the  gut  in  vhic^ 
the  lateral  opening  was  made,  by  means  of  forceps — suture  together  ^ 
margins  of  the  free  end  and  the  lateral  opening  of  the  larger  gut,  as  in  e«"' 
to-end  approximation — reduce  the  invagination — close  the  free  end  of    V^ 
gut  with  the  lateral  opening  first  by  continuous,  overhand  silk  sutures,  wH^^ 
are  then  buried  by  interrupted  gut  sutures  of  the  Lembert  t\'pe — thus  c<^^* 
pleting  the  operation.    The  edges  of  the  mesentery  are  so  sutured  a^    ^^ 
close  all  openings.    The  site  of  implantation  may  be  reinforced  by  Lemfc^ 
suturing,  if  considered  necessary.     (See  Figs.  396  and  397.) 

Note. — In  all  the  operations  by  the  Maunsell  method,  the  traction-sutu  ^^ 
may  be  dispensed  with — the  invagination  being  accomplished  by  forc^"Jf 
introduced  through  the  windows,  as  in  Ullmann's  modification  of  Maunsef-^^ 
operation  (page  699). 


(B)  ENTERO-ENTEROSTOMY  BY  MEANS  OF  ABSORBALE  W^-- 
CHANICAL  DEVICES  LEFT  WITHIN  THE  INTESTINE. 

IN  GENERAL. 

Description. — (1)  The   mechanical  devices,  which   are   made  of   som^ 
absorbable  material  and  are  inserted  into  the  intestinal  tract  to  serve  a?=^ 
distending  frameworks  over  which  the  suturing  may  be  conveniently  applied, 
are  bobbins,  buttons,  cylinders,  plates,  etc.     They  are  left  within  the  lumen 
of  the  intestinal  tract,  either  to  be  entirely  absorbed,  or  to  l)e  partially  ab 
sorbed  and   the  residue  passed  by  nature.     While  possessing,   in  common 
with  nonabsorbable  devices,  the  property  of  aiding  in  the  approximation 
of  the  parts,  they  possess  the  adclitional  advantage  of  becoming  absorbed 
after  having  accomph'shed  their  purpose — with  the  concomitant  disadvantage 
of  possibly  sometimes  becoming  absorbed  before  having  done   their  work 
completely.     (2)  The  bobbins  are  in  the  form  of  two  cones  united  at  their 
apices,  which  is  their  smallest  part.     Their  shape  has  a  greater  tendency 
to  approximate  the  intestinal  surfaces  than  has  the  button,  or  reel.     The 
buttons  are  very  much  like  ordinary  buttons,  or  possibly  more  like  reels. 
Tlic  size  of  the  l)arrel  is  everywhere  equal  between  the  flanges.     \'ariou< 
forms  of  ])iatcs  are  u.sed,  of  which  the  best  known  are  probably  Senn's  bone- 
])latcs.     Some  forms  of  cylinders  are  u.sed.     The  terms  designating  these 
devices  are  j^ometimes  usee!  interchangeably.     (3)  These  devices  are  made  of 
various  materials — the  most  usual  being  decalcified  bone,  or  some  form  of 
vegetable  (such  as  ])otato.  carrot,  turnip,  etc.).     In  some,  the  bulk  of  the 
devite  is  made  of  entirely  absorbable  material,  and  a  small  part  of  the  center, 
where  the  pressure  is  to  be  borne,  is  made  of  more  imperfectly  absorbable 
or  of  non  absorbable  material.     (4)  These  devices  are  always  used  in  con- 
nection with  some  form  of  suturing — never  alone.     (5)  As  to  their  range  of 
applicability — their  chief  field  of  usefulness  is  in  end-to-end  appmximation— 


and  only  to  a  limileil  extent  in  lateral  approximation,  lateral  anastomosis, 
end-in-side  implantation,  K^slro-enteroslomy,  and  cholecystenlerostomy. 
Some  are  used  only  in  lateral  methods  of  enlero-enterostomy  (as  the  Senn 
bone- plates). 


ENTERO  ENTEROSTOMY  BY  MEANS  OF  ABSORBABLE  BOBBmS. 

Description. — The  Allingham  partially  decalcified  Ume  b»jM>in  will  be 
taken  as  representing  this  ivTie — the  slejis  of  the  uperatiuns  being  the  same 
whether  the  bobbin  be  of  this  or  vegetable  materia L  In  AlUngham's 
bobbin  the  b<jne  is  decalcified  to  within  3  mm.  {j^  inch)  of  its  very  center, 
which  is  left  firm  to  resist  pressure  made  by  the  suture.  The  two  portions 
of  the  intestinal  tract  are  approximated  over  the  center  *if  the  bobbin  by 
ninning  sutures  inserted,  in  purse-string  fashion,  in  the  free  end  of  each 
piece  of  intestine. 

Preparation— Position— Landmarks — Incision. — As  for  median  ab- 
dominal section. 


^^TJ^3<>^  —  i.t.i»- 1  w-r  .->Er  l>inMjNAi.  Ai'f'Ki.'Ai.MA  I  i-fs  ii^  AN  AH^ifKbABi.K  Bobbin: — PusHhjk  of 
obbiii  IS  ^liuwti  punlv  ill  t<utlinc;  A.  Fursc->lri!iK  suuire  hi  txK'ilinn  tvat\\  lo  be  UKl)lenc<l ;  B,  Purwr- 
TIMK  sulure  iij^litcitcil  ami  lied  ;  C.  liiltrnipud  Lcfuberl  sulurt-  in  posiliun  to  be  tied. 

End-to-end   Approzimatton. — (i)  Having   completed    the   steps   of  a 

I  preliminar}'  cnltTfCtomy,  place  a  running,  overhand  purse-string  suture  at 

silk  in  the  ends  of  each  piece  of  intestine,  passing  through  all  their  coats, 

'  the  threatl  entering  and  cuming  out  at  the  antimesenteric  borders — leaving 

both  free  ends  long.     (See  Fig.  3qS.)     While  less  simple,  a  more  salisfactc)ry 

form  of  purse-string  suture  (owing  to  the  manner  in  which  it  appm.vimales 

the  laminic  of  the  mesentcn,')  is  the  one  used  in  connecticm  with  the  operatiiin 

of  entcro-enterostomy  by  means  of  the  Muqihy  button  (page  703) — and  this 

^  suture  is  equally  applicable  here.     (2)  Insert  one  end  of  the  bobbin  into 

the  proximal,  or  distal,  end  of  the  intestine — and,  having  made  the  double 

turn  of  the  fricticm-knot,  draw  the  purse-string  rather  tightly  down  upon 

the  intestine  over  the  center  of  the  bobbin — but  do  not  tie  the  tinal  knot. 

Insert  the  opposite  end  of  the  bobbin  into  the  end  of  the  opposite  piece  of 
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intestine  and  similarly  tie  it.  (3)  When  both  segments  of  intestine  are 
moulded  well  into  position,  so  that  the  serous  surfaces  are  well  approximated, 
each  suture  is  tightened  with  moderate  firmness  and  the  final  knot  in  eadi 
tied — thus  securely  bringing  and  fastening  the  ends  of  the  intestines  at  the 
center  of  the  bobbin,  and  holding  in  contact  rather  extensive  serous  suriaces 
for  union.  (4)  The  serous  surfaces  may  be  scarified  with  a  needle  for  about 
I  cm.  (f  inch)  around  the  line  of  suture,  to  cause  exudation  of  lymph  and 
firmer  union.  (5)  A  few  interrupted  Lemberts  of  fine  gut  may  be  applied 
around  the  line  of  union,  further  approximating  the  serous  surfaces,  if  thought 
necessary.  (6)  The  mesentery  is  treated  as  in  other  operations  of  cnteio- 
enterostomy. 

Comment. — While  espjecially  applicable  to  end-to-end  approximation, 
the  method  may  also  be  used  for  lateral  approximation,  lateral  anastomosis 
and  end-in-side  implantation — applying  the  same  general  principles  men 
tioned  in  the  preceding  descriptions  of  those  operations.  As  the  junction 
in  the  last  three  operations  mentioned  is  not  so  perfect  as  in  end-to-end 
approximation,  additional  Lembert  sutures  should  always  be  used  to  rein- 
force the  line  of  union. 


ENTERaENTEROSTOMY  BY  MEANS  OF  ABSORBABLE  BUTTORS. 

Description. — The  Landerer  potato  button  will  be  taken  as  representa- 
tive of  this  type  of  mechanical  device.  A  purse-string  suture  is  inserted 
into  each  end  of  the  intestinal  opening — these  are  tightened  over  the  barrel 
of  the  button,  or  reel,  thus  relatively  approximating  the  ends  of  the  intestine. 


—  B 


Fir:- 3*J— Knd-to-i:nd  Inthstinal  Approximation  by  an  Absorbablk  Bitton  r— Position  o< 
button  isshiiwii  ill  oiitliiR- ;  A,  Foroeps  evcrtinj^  lips  of  inteslineto  aid  sulurinR;  B,Continu«>u<>  sutiK 
ot  imuous  ooal ;  C,  Iiitt-rrupted  Lembert  sutures  of  serous  and  muM'ular  coats. 


Hut  as  the  barrel  of  the  button  or  reel  is  of  the  same  dimension  for  some 
distance,  there  is  not  the  same  tendency  for  the  approximated  ends  of  the 
intestine  to  be  held  in  close  contact  as  is  the  case  in  the  bobbin,  where  there 
is  the  narrowest  part  of  the  barrel  at  the  center,  into  which  the  segments 
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may  be  readily  tied.  An  overlying  line  of  interrupted  or  continuous  Lcmbert 
sutures  is,  therefore,  placed  over  the  ends  approximated  by  the  purse-strings — 
and  thus  securely  ap|>oses  serous  surfaces. 

Preparation— Position— Landmarks— Incision.— As  for  median  ab- 
dominal section. 

End-to-end  Approximation. — (i)  Having  completed  the  steps  of  a 
preliminary  entereclomy,  a  purse-string  suture  of  silk  or  of  chromic  gut  is 
inserted  int<t  the  end  of  each  piece  of  intestine — in  the  same  manner,  prefer- 
ably, as  in  Murphy's  button -ojicratiun  (page  703).  (a)  Each  end  of  the 
intestine  is  drawn  over  the  tlange  of  the  button  on  to  the  barrel  — the  purse- 
string  is  then  moderately  tightened  and  cut  short,  thus  bringing  ihe  two 
ends  of  the  intestine  into  contact.  (The  narrower  the  barrel  of  the  button, 
the  closer  will  be  ihe  contact  at  this  stage.)  (J)  The  circumferential  margins 
of  the  intestines  are  united  with  a  line  of  interrupted  or  continuous  Leml>ert 
sutures  of  the  serous  and  muscular  coats.  (4)  The  moientery  is  repaired  as 
in  other  operations  of  entero-enterostomy. 

Comment.— The  comment  made  under  *'  Entero-enterostomy  by  means  of 
Absorbable  Bobbins"  is  equally  appUcable  here.  Union  may  also  be  accom- 
plished by  an  inner  tier  of  continuous  suture  of  the  muc<ius  coat,  and  an 
outer  interrupted  tier  of  Lemberts  through  serous  and  muscular  coals.  (See 
Fig-  399 ) 

ENTERO-ENTEROSTOMY   BY  MEANS  OF  ULLMANN'S  MODIFICATION 
OF  MAUNSELL'S  OPERATION. 

Description. — Up  to  the  application  of  the  Ullmann  modification,  which 
is  applied  after  the  invagination  of  the  ends  of  the  intestines  through  the 
window  in  one  of  the  pieces  of  gut,  the  steps  of  the  operation  are  identical 
with  those  described  under  the  ALiunsell  mcthrHJ  (page  688).  The  two 
ends  of  intestine  having  been  brought  through  the  window,  a  carrot  (or 
other  vegetable,  or  decalcified  bone)  bobbin  is  inserted  within  their  con- 
centric lumina.  so  that  its  gnxjve  is  gras[)cd  by  their  walls,  which  are  then 
tied  over  the  gr(X>ve  in  a  circular  manner,  with  gut  or  silk.  The  invagina- 
tion is  then  reduced  —and  the  longitudinal  wnund.  forming  the  windinv,  closed. 

Preparation— Position— Landmarks— Incision.— As  for  median  ab- 
dominal sciiion. 

End-to-end  Approximation. ~(i)  The  optratitjn,  up  to  the  point  of 
invagination,  is  precisely  the  same  as  in  Maunsell's  operation  (page  f)88). 
(2)  The  invaginatictn  is  now  accomplished  by  passing  two  catch -forceps 
through  the  window — one  catching  the  mesenteric  and  the  other  the  anii- 
mescnleric  aspects  of  the  end  of  the  proximal  gut  (the  gut  in  which  the  window 
usually  is) — and  draws  these  out  stmullaneously  through  the  window.  The 
mesenteric  and  antimesenteric  aspects  of  the  edges  of  the  distal  gul  are  similarly 
caught  by  two  tatch-forceps  introduced  through  the  window — which  are  also 
drawn  out  simultaneously  through  the  opening.  These  last  two  forceps  are 
removed  from  the  distal  gut  and  made  to  grasp  the  edges  of  both  guts  at 
their  sides.  The  first  Ivvo  are  then  also  removed  from  the  first  gut  and  made 
to  grasp  the  erlges  of  both  guts  at  the  same  site  each  was  gras|>e<J  by  a  single 
forceps.  Thus  the  concentric  ends  of  the  two  intestines  arc  readily  held 
open  by  the  four  pairs  of  forceps  equidistanlly  placed.  These  forceps  are 
given  to  an  assistant,  who  holds  them  with  one  hand,  while  holding  the 
bobbin  with  the  other.  (See  Fig.  400.)  (3)  The  bobbin  is  now  introduced 
into  the  concentric  openings  of  the  intestines— the  walls  of  the  two  guts  are 
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of  the  tube  to  meet  it,  and  also  held  in  position.  (3)  Two  long  needles  (or 
hat-pins,  knitting-needles,  probes,  or  toothpicks)  are  now  passed  transveniely 
through  the  potato-tube  and  through  the  ends  of  the  intestine,  at  right  ani^les 
to  each  other — one  entering  near  the  mesenteric,  and  one  at  the  mid-laterdi 
aspect.  As  these  needles  enter  and  emerge,  they  are  made  to  pierce  the 
overlapped  edges  of  intestine — and  thus  hold  them  in  four  places— ow 
lapped  where  the  needles  penetrate,  and  overlapped  or  in  comparalivtly 
close  contact  throughout  the  rest  of  the  quadrants  (Fig.  403).  (4)  Whikr 
the  ends  of  intestine  are  thus  held,  any  form  of  suture  desired  may  be  pliced- 
intemipted  Lemberts— continuous  Lembert — the  Halsted  quilt  suture— on 
double  line  of  sutures.     (5)  HaWng  completed  the  suturing,  the  pins  are 


Fit:    4?3— Est>-TO-KNP    ESTEHO-FNTKROSTOMV   BY   CoFF«V"S   METHOD    —11.  TwO  *n(l*  ol    ':'.'*• 

tsti*  drawn  over  tuS;  .irA  htr'.l  :n  rt'.i'.<'ri  with  ejvh  o;her  bv  lonjt  nrcdirs  t:irii*r  •.:ir.  nh  :!■•  ■,•■•■ 
tuK"  .It  r:j;-'  Jnc^s  :<»  tach  othtr  ami  p-.er<.ir;s  '.h*  oxerijpp^il  tii^t?  ■■:"  .:i:t—t;?.t      \M:-..e  Thv;>  :•  ■ 
in;crru;>ti.'<i  I.fTS--:    or  other    suvjret  a'c  ijplicd — afier  which,  nttd.t's  .ire  w  ;;:''ir.i>»n— jji!  ',••'"■' ' 
luK-  m,\>  ^<  v.-U'-.^s-vi        Mod:ne\l  from  Coffe^ 

withdrawn.  In  the  case  oi  interrupted  sutures,  those  stitches  which  were 
pLiceii  while  the  neeiilcs  were  in  situ  can  now  be  more  satisfactorily  drawn 
together  after  the  removal  oi  the  needles.  The  [K)tato-tul»e  is  careiully 
pressed  away  inMti  the  site  of  operation,  dislally  to  it — and  is  then  crushco  in'" 
comparatively  «imall  pieces.    i6)  The  abdt»men  is  closed  in  the  usual  manntr 


ENTERaENTEROSTOHY   BY  MEANS  OF   NON-ABSORB- 
ABLE  MECHANICAL  DEVICES  LEFT  WITHIN  THE 
INTESTINAL  CANAL. 


:N  i-KNFRAl. 


Description.— rhe<e  «ievice>,  usually  made  of  metal,  sene.  as  in  the  u* 
of  absorbable  .ievioes.  as  frameworks  over  which  the  intestinal  i<nnini!s  are 
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made — but  are  left  within  the  intestinal  tract  to  be  passed  out  al  the  anus 
by  the  efforts  of  nature.  The  Murphy  button  may  be  taken  as  the  most 
generally  used  representative  of  this  class. 


ENTERO-ENTEROSTOIffY  BY  MEANS  OF  THE  MURPHY  BUTTON. 

Description. — The  junction  between  the  intestinal  coils  is  accomplished 
by  inserting  one  half  of  an  ingenious  button  into  the  free  end  of  each  portion 
of  intestine — these  half-buttons  are  held  in  jilace  by  specially  applied  su- 
tures— and  the  two  halves  of  the  button  are  then  approximated.  The 
opposite  surfaces  of  the  two  cups  of  the  button,  aided  by  a  spring  in  one 
of  the  cups,  keep  up  a  constant  pressure  upon  the  opposed  surfaces  of  intes 
tine,  thus  holding  their  approximated    serous    surfaces  in  contact.     Union 


I 


I 


Fig.  4«H.— CuOSS-SECTtON  or   iMTESTTNtt,  SHOWING    MaNNBK   OP  PLACING  THK    PuHSR-STRINC 

SirTVSE;— A,  fwrosa  ;  B.  Muscularis;  C.  Subniucosa ;  U,  Mucosa;  E,  E.  Lam  ins  of  mc*entpry ;  F, 
McscnUrtc  veiscl  and  connctlivc  tissue;  ('..  lU-Kinning  of  suture;  H.  Crossinff  of  suiufe,  approxi- 
natinK  laminir  to  each  other  and  to  barrel  of  intestine;  I,  End  oi  suture,  rearjy  to  be  knotted  with 
0(»poeite  end. 

takes  place  between  the  surface^  thu-s  hehl  together,  especially  along  their 
circumferential  aspects — while  the  buttons  are  freed  by  pressure-necrosis  and 
arc  generally  passcil  by  b<nvel. 

Preparation— Position— Landmarks—Incision.— As  for  median  ab- 
dominal section. 

End-to-end  Approximation.— (1)  Having  opened  the  abdominal  cavity, 
complete  the  parlia!  enlerectomy  in  the  usual  manner.  (2)  Preparatory  to 
the  insertion  of  half  of  the  button  into  each  free  end  of  the  gut,  a  silk  suture 
is  applied  in  a  s[>ecial  manner.     (See  Fig.  404.)     A  long,  straight  needle  is 
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threaded  upon  a  piece  of  silk  about  30  cm.  (12  inches)  long — this  suture 
begins  just  to  the  right  of  the  center  of  the  antimesenteric  border,  entering 
about  3  mm.  (^  inch)  below  the  free  edge,  and  passing  from  without  directly 
inward — thence,  following  the  right-hand  margin,  in  an  overhand  stitch, 
over  (not  through)  the  border  of  the  intestine  to  the  outer  side — thence  through 
the  wall  from  without  inward — and  so  on,  until  the  lamina  of  the  mesentery- 
belonging  to  that  side  is  reached.  As  the  suture  j)asses  from  within  the 
lumen,  over  the  wall  outward  for  the  last  time  on  that  side,  it  also  passes 
obliquely  over  the  lamina  of  the  mesenter)'  of  the  opposite  .side.  The  suture 
is  then  carried  through  both  laminje  of  the  mesenterj'  as  a  reversed  stitch- 
emerging  at  the  outer  aspect  of  the  opjxisite  lamina.  It  is  now  obliquely 
carried  over  the  lamina  of  the  original  side  (and  across  the  first  limb  of  the 
suture  that  was  carried  over  the  opposite  lamina)  into  the  lumen  of  the  intes- 
tine, toward  its  opposite  wall — and  passes  through  this  wall  of  the  intestine 
from  within  outward.    The  order  is  now  reversed,  and  (to  get  out  of  the 


Fig.  405— KNr>-TO-F.ND  Intf.stinai.  Approximation  by  MrRPiiv's  Bi-tton  :— Showmc  n»jrr« 
of  intrtnliu-iii);  butlon  into  hiiiu-n  uf  intestine,— m.iK'  button  on  lett.  with  purse-sUing  rcavi\  ii.  t» 
lifrhtened  ;— tonuile  button  on  liKlU,  with  suture  tiKbtened. 

lumen  on  the  left  side)  the  thread  is  always  carried  through  the  free  barrier 
of  the  intestine  from  within  outward — thence  passes  over  (not  through)  the 
wall  from  without  inward  into  the  lumen — and  so  on.  until  it  enters  the 
lumen  for  the  last  time,  at  the  antimesenteric  border— here,  at  a  di>tance 
of  about  5  mm.  (fV  inch)  from  its  iK)int  of  entrance,  and  on  the  .^»me  le\eL 
the  needle  passes  through  the  intestinal  wall  from  within  oulwani.  Thus 
a  '*  j)uckering"  or  "draw-string"  is  formed,  so  applied  that  when  drawn  aUnjl 
the  button,  it  will  aj)proximate  the  leaves  of  the  mesenter)-  closely  ab^mt  the 
ill -protected  triangle  at  its  base —and  the  two  threads  emerging  side  by  >ido 
u{V)n  the  outer  aspect  are  ready  to  be  tied  about  the  button.  Althouch 
these  -^utures  pass  through  all  the  coats  of  the  intestine,  they  are  within  the 
s})riiii:.  <^r  pressure-cup.  of  the  button.  Similar  sutures  are  inserted  int»»  the 
free  ends  of  the  (>})j>osite  piece  of  intet^tine.  (See  Fig.  405.)  (3)  Kach  cup. 
or  button,  is  now  grasped  by  its  stem  (not,  as  so  often  shown  in  picture-, 
by  the  cup  itself)  by  the  tip  of  a  pair  of  special  or  pointed  forceps  (fonvps 


ENTERO-ENTERnSTOMV  HV  MEANS  OF  MrkPlFV  BL'TTON. 


705 


t 


\nth  rounded  or  squarish  poirils  uctultl  lend  to  bend  the  perfectly  drculur 
ofxning  of  the  stems).  Both  are  m>\\  reatiy  for  introduction.  (4)  The  male 
button  (one  with  smaller  stem)  is  always  introduced  into  the  end  of  the 
proximal  gut  (because  when  its  stem  has  slii)f>ed  into  the  stem  of  the  female 
button,  a  slight  elbow  or  projection  is  formed  where  its  free  margin  ends — 
which  is  harmless  while  in  the  direction  of  the  intestinal  current,  but  might 
cause  obstruction  by  particles  of  solid  f(x>d  lodging  against  it,  if  in  the  opposite 
direction).  This  male  half  of  the  button  is  introduced  into  the  proximal 
gut  just  far  enough  for  the  free  end  of  the  gut  to  come  well  amund  the  stem. 
The  suture  is  then  drawn  moderately  tight  and  tied  with  a  double  knot  (the 
first  being  a  friction -knot)  around  the  stem — evenly  distributing  the  puck- 
eretJ  gut  with  a  probe  as  the  thread  is  tightened.  An  assistant  takes  Ihe 
forceps  and  so  holds  them  that  the  stem  of  the  button  does  not  slip 
within  the  intestine.  (5)  The  female  button  (one  with  larger  stem)  is  simi- 
larly introduced  into  the  distal  end  of  the  gut.  The  suture  is  similarly  placed 
and  tightened  about  it — and  the  forceps  given  to  an  assistant  to  hold  in  the 


.  40$.— Eni>-to-enp  Intestinal  ArPRyxiMATio.N  uv  MtRPMV's  Bliion.— the  halt-bwuons 
apiictiximatcd  and  pressed  home.  Two  loose,  iiilerrupled  Lenilwrl  sutures  are  sbuwn  in  Ujc  iK>si(toii 
whitli  a  iicr  of  ^hc^e  sulurtrs  would  occupy,  if  used. 
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same  manner  as  with  the  male  button.  {^)  The  assistant  holding  the  buttons, 
su  crosses  the  handles  of  the  forceps  as  to  present  the  butttms  to  the  surgeon 
in  iheir  right  relation  for  immediate  a])pro.xiniatiMn.  (See  Fig.  405.)  The 
surgeon  now  grasps  a  builon  in  the  thumb  and  first  two  lingers  of  each 
hand,  with  the  hollows  of  the  bultuns  limking  towar<l  each  other.  The  as 
sistant  then  simultaneously  releases  the  ht.ld  nf  the  twr>  forceps  upon  the 
stems  of  each  half  button.  At  the  moment  of  release  the  surgeon  guard.< 
the  buttons  lest  ihey  slip  out  of  reach  inli»  the  intestines  (by  pressing  them 
against  ihc  binding  sutures).  The  surgeon  now  approximates  the  two  half 
buttons,  one  held  in  the  fingers  of  each  hand — calculaling,  in  their  slow  and 
deliberate  approximali<m.  that  the  intervening  intestinal  walls  will  be  so  dis- 
posed as  to  make  an  even  layer  over  the  cups  of  the  buttons— ^adjusting  the 
deficiency  or  excess  of  the  puckered  intestine  with  a  probe,  as  indicated — and 
fmally  pressing  the  two  halves  home  :is  far  as  his  judgment  deems  neces 
sar>'  to  secure  good  apposition  without  loo  great  compression.  (See  Fig.  406.) 
45 
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(7)  The  edges  of  the  mesentery  are  sutured  and  the  intestine  dropped  back 
into  the  abdomen. 

Comment.— (I)  Segments  of  intestine  of  unequal  size  may  be  thus 
united  by  end-to-end  approximation  with  the  Murphy  button— care  being 
exercised  in  tying  the  button  into  the  end  of  the  larger  gut,  and  espedally 
in  the  act  of  approximating  the  two  buttons,  to  see  that  the  puckered  cxces> 
of  the  intestinal  tissue,  particularly  in  the  case  of  the  larger  gut,  is  evenh 
distributed  around  the  stem  of  the  buttons — and  that  when  the  halm  of 
the  buttons  are  finally  pressed  home  the  serous  surfaces  everj-where  come 
together.  (2)  A  line  of  interrupted  or  continuous  Lemberts  is  used  by  some 
surgeons  to  reinforce  the  margins  where  the  buttons  meet,  after  their  appi>^ 
sition.  While  not  generally  necessar}-,  such  a  line  of  reinfordng  suture* 
may  be  used   where  considered  indicated.     (See  Fig.  406.)     (3)  See  that 


Via.    4r'7.-    I   AFl'K  M     INTKSTINAL     AlTROXIMATlON    BY    THK    MiRPHN     BlTlON  .  — The  maUH*'*    ^\ . 

placiiiK  tlu-  |>uisi-^liiii>:  ^iiiliirc  is  shown  ui>oii  thi-  lower  iiUistint.',— aiui  ihc  tn.ilc  button  imtirii>*' 
with  Miliirc  ti>;htiin.<l.  is  seen  witliin  the  iipiKT  intfstiiie. 


the  purse-string  sutures  arc,  after  knotting,  cut  close,  and  that  their  er^^ 
are  not  held  by  the  cups  of  the  buttons — thus  retarding  the  escai>e  of  r  ^ 
button,  and  j)ossibly  serving  as  infcctors  of  the  j)eritoneal  cavity.  (4)  .^^ 
buttons  used  should  be  of  a  size  that  will  not  press  upiin  the  intotin  -^ 
walls,  else  sloughing  may  occur. 

Lateral  Approximation.— (i)  Having  excised  the  portion  of  intestin^ 
the  free  cmkIs  of  the  two  pieces  of  gut  are  first  closed  by  overhand,  continuou 
suture  of  all  the  coats — followed  by  a  second  tier  of  interruptcxl  or  continut.u^ 
Lenihert-i  l)urving  in  the  first  row.  (2)  Purse-string  sutures  are  now  placet!-^ 
(See  I'i^.  407.)  These  consist  of  silk  and  are  carried  by  an  extra  long,  straight 
needle  (such  as  Keith's  abdominal  needle).  The  site  for  the  insertion  of 
the  half-button  into  each  segment  of  gut  having  been  chosen,  which  will 
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be  upon  the  antimesenteric  aspect  of  the  puts,  heginnin^  about  2.5  or  5  cm. 
(i  to  2  inches)  from  their  ends,  it  is  necessary  to  calculate  the  length  of  the 
Lincision  10  be  made,  a.^  its  length  will  rcpubte  ihe  length  and  position  of 
fthe  purse-string  suture.  If  the  obkmg  button  be  used,  the  length  of  the 
incision  will  he  a  little  less  than  the  transverse  diameter  of  ihe  button. — 
and  if  the  round  button,  a  little  less  than  the  diameter — in  order  that  \vhen 
the  button  is  insinuated  through  an  opening  requiring  slight  distention  for 
its  entrance,  it  will  close  about  it  sufficiently  lo  slighily  grasp  it.  The  sutures 
should  be  put  in  so  that  their  loofied  end  is  toward  the  free  end  of  the  gut. 
The  suturing  passes  thrttugh  all  the  coats.  Conceiving  an  im;iginar>^  straight 
line,  running  longiluflinally,  upon  the  center  of  the  antimesenterir  aspect 
of  the  Ixiwel  to  mark  the  site  for  the  future  incision  for  the  reception  of  the 
button,  the  needle  is  made  to  enter  the  wall  of  the  gut  about  6  mm.  ({  inch) 
above  (or  below,  as  the  case  may  be)  this  imaginary  line,  and  alxmt  3  mm. 
(I  inch)  to  one  side— passing  through  all  the  coats  into  the  lumen — again 
passing  outward  (always  traveling  in  a  straight  line  parallel  with  and  about 
3  mm.  \l  inch]  from  the  imaginar)'  line)  and  emerging  about  6  mm.  {\  inch) 
from  the  point  of  entrance — and  so  on,  until  it  emerges  finally  about  6  mm. 
{\  inch)  beyond  the  opposite  end  of  the  imaginary  line — here  the  loop  is 
formed,  the  needle  crossing  over  and  entering  the  intestinal  wall  at  a  point 
corresponding  with  its  last  emergence,  but  on  the  opposite  side  of  the  imaginary 
line — and  travels  down  this  side  in  the  reverse  direction,  but  in  the  same 
manner  as  on  the  opp<;.site  side — finally  emerging  at  a  point  corresponding 
with  the  entrance  on  the  original  side.  Both  ends  of  the  suture  are  left 
long  and  the  loop  loose.  (3)  An  assistant  now  so  holds  the  liowel  (which 
has  been  clamped  at  some  distance  from  the  free  enrls)  as  lo  separate  its 
walls — white  the  surgeon,  by  a  quick.  controUetl  slab  of  a  narrow,  sharp 
bistour)',  incises  the  gut  midway  between  the  two  parallel  lines  of  the  purse- 
string  suture,  and  makes  an  oix^ning  a  little  less  in  length  than  the  diameter 
of  the  button  to  go  through  it — and  especially  considerably  less  in  length 
than  the  length  of  the  surrounding  purse  string.  Care  is  taken  that  the 
mucous  membrane  is  not  simply  pushed  ahead  of  the  knife,  instead  of  being 
cut,  and  that  the  lumen  is  well  opened  up.  (4)  The  button,  gra.sped  by 
I  forceps,  as  in  the  onlinary  end  to-end  operation,  is  now  insinuated  into  ihe 
(Opening,  placing  the  male  button  in  the  proximal  gut.  The  purse-string 
is  drawn  tightly  enough  to  appro.vimate  the  walls  of  the  gut  to  the  stem  of 
the  button  and  tied — evenly  distributing  the  puckered  intestine  around  the 
stem.  The  forceps  hfilding  the  button  is  then  given  to  an  assistant,  who 
Jlolds  it  as  in  the  end-to  end  operation.  (S)  The  o|i|>osiie  end  of  the  intestine 
Bs  similarly  treatc*!  and  the  female  button  inserted.  (6)  The  surgeon,  grasping 
a  button  in  the  lingers  of  each  hand,  with  their  stems  facing  (as  they  have 
Inren  directed  by  the  crossing  of  the  forceps),  signals  to  the  assistant  to  release 
the  buttons  by  relaxing  the  forceps — and  then  pushes  home  the  two  halves— 
using  the  same  precautions  as  in  the  end-lo-end  approximation,  for  the  even 
distribution  of  the  intestinal  walls.  (Sec  Fig.  408.)  (7)  The  management  of 
the  mesentery  will  here  differ  from  its  management  in  the  end-tn-cnd  opera- 
lion,  as  the  continuity  of  the  intestinal  canal  will  not  be  continued  in  one 
Straight  line.  It  is  better  (unless  otherwise  indicated)  not  to  exci.se  a  V-^haped 
portion  of  mesentery,  but  simply  to  folrl  over  ami  suture  in  contact  with 
each  other,  and  with  neighboring  mesentery,  the  layers  of  the  rc^lundant 
fold  of  mesentery.  If  a  V-^haped  portion  be  exci.sed,  the  two  free  borders 
of  the  me.sentery  left  should  be  so  sutured  down  to  adjacent  mesentery  as 
to  leave  no  openings  for  hernia. 
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of  the  operation;  (1)  The  sites  of  the  anastomosis  must  be  in  such  positions 
upon  the  antimesenteric  aspects  uf  the  intestine  that,  when  the  length  of 
the  intestine  is  doubled  uptm  itself,  the  site  to  be  occupied  by  each  button 
will  not  be  beyond  the  reach  of  the  special  forceps  to  be  introduced  through 
an  opening  at  the  knuckle  formed  by  bending  the  intestine  upon  itself.  (2) 
An  incision  in  the  longitudinal  axis  of  the  gut  is  now  made  at  this  knuckle. 
A  button  held  in  the  grasp  of  the  s|>ccial  forceps  is  then  introduced  through 
the  opening  down  one  limb  of  the  gut — the  male  button  in  the  proximal 
limb.  The  femaie  button,  similarly  held,  is  then  intnxluced  down  the  oppo- 
site limb.  (J)  By  pressure  up<in  the  forceps  holding  the  male  button,  its 
stem  is  made  to  pierce  the  walls  of  its  own  side  and  the  opposite  gut — and 
is  then  directed  into  the  stem  <if  the  female  button.  (4)  The  buttons  are 
then  pressed  home — the  adjacent  surfaces  of  intestine  being  held  in  contact 
without  any  form  of  suturing,  {$)  The  treatment  of  the  opening  in  the 
knuckle  of  gut  is  as  indicated.  In  the  cases  where  the  operation  is  simply 
a  lateral  anastomosis,  the  incision  in  the  knuckle  would  be  closed  by  inter- 
rupted or  continuous  Lembert  sutures  of  gut  or  silk.  In  the  majority  of 
cases  where  this  operali<in  is  done,  however,  it  is  performed  in  connection 
with  a  gastrojejunostomy,  for  the  purpose  of  aiding  in  the  preventir«n  ttf 
bile  and  intestinal  regurgitation  from  the  duoilenum  intn  the  stomach — so 
that  as  soon  as  the  inlestinal  anastomosis  has  been  acmmijlished,  the  opening 
in  the  knuckle  of  intestine  is  sutured  to  a  corresjwjnding  opening  in  the  anterior 
wall  of  the  stomach,  thus  completing  the  gastrojejunostomy.    (See  Fig.  466.) 

Note.— The  ordinary  Murphy  button  may  be  u.sed  in  practically  the 
same  manner,  .\fter  opening  the  knuckle  of  gut,  one  half  of  the  butti  n 
may  be  dropjied  into  each  limb  of  the  intestine — these  are  caught  and  held 
by  the  fingers  of  an  assistant  at  correspiMiding  posili<ms  within  the  two  pieces 
of  gut,  with  the  free  p<vrtion  of  their  stems  held  against  the  antimesenteric 
aspect  of  the  gut.  While  the  inlestinal  wall  is  thus  drawn  lightly  over  the 
hollow  stems,  a  limited  crucial  incision  is  made  in  the  center  of  the  stems, 
just  sufficiently  large  for  the  stems  to  be  pressed  through,  with  the  walls 
of  the  intestine  clinging  clusely  amund  them — immediately  following  which 
the  two  halves  are  pressed  together,  bringing  the  antimesenteric  aspects  of 
the  two  portions  of  gut  into  accurate  apposition — no  reinforcing  suture  being 
necessary-  The  opening  in  the  knuckle  of  gut  is  closed  as  usual.  (See  Figs. 
467  and  468.) 

Multiple  Lateral  Intestinal  Anastomosis  (Jaboulay-Bratin's  Opera- 
tioni. — In  addition  to  the  single  lateral  inlestin.il  anastomosis  formed  after 
gastro-enterostomy.  as  al)ove  described  (Brnun's  operation),  sometimes  a 
second,  or  even  a  third,  lateral  intestinal  anastomosis  may  be  made — for 
ihe  purpose  of  further  avoiding  the  likelihood  of  intestinal  regurgitation  by 
furnishing  as  direct  and  easy  a  descent  from  the  stomach  to  the  anus  as 
p<jssible.  Suppjsing.  therefore,  that  a  gastrojejunostomy  has  been  per- 
formed, a  lateral  jejuno  jejunost<tniy  may  lie  done  by  Gailet's  methcKJ  of 
using  Weir's  modification  of  the  Murphy  button,  at  the  time  the  intestine 
was  opened  to  unite  it  to  the  stomach — and  then  another  jejuno-jejunostomy, 
or  a  jcjuno-ileostomy.  could  be  performed  lower  down  by  the  ordinary  lateral 
anastomosis  meth«xl,  thus  shtirt-circuiting  by  two  routes  the  conienls  of  the 
intestines. 

Note. — Multiple  intestinal  anastomosis  can,  of  course,  be  performed  by 
simple  suturing,  as  well  as  by  other  methods. 

End-in-side  Implantation. — Supposing  the  cacum  lo  have  Wen  e.\ci.sed 
and  the  mesentery  ligated,  the  male  Mur^ihy  button  is  introduced  into  the 
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lew  end  of  the  ileum  and  tied  in  place,  as  in  the  ordinary  end-to-end  ap- 
ptvKximation.  The  edges  of  the  free  end  of  the  caecum  are  then  united  by 
overhand  a>ntinuous  silk  suiurvs  through  all  the  coals — and  these  are  buried 
in  by  the  interrupted  or  continuous  Lemberts  of  gut  or  silk.  An  opening 
is  then  made  2.5  to  5  cm.  (1  to  ;  inches)  from  the  sutured  end  of  the  caecum, 
up«.>n  its  antimesenteric  asj>ecl»  and  the  female  button  tied  into  place,  just 
as  in  lateral  intestinal  aniUitomixsis,  The  two  buttons  are  now  brought 
together  in  the  usual  fashion.  The  line  of  union  should  be  here  reinforced 
by  a  tier  of  interruptctl  Ixmlwrt  sutures.  The  borders  of  the  mesentery 
shciuld  be  sutured  as  indicated. 


(D)  ENTERaENTEROSTCMY  BY  MECHANICAL  HEANS  TEE- 
PORARILY  USED  FOR  AWROXIHATING  THE  INTES- 
TINAL EDGES  DURING  SUTURING. 

IN  OENFltAL- 

Description. — \'arious  more  or  less  inj^enious  forms  of  de\"ices  ha\-e  htm 
intriHiuixHl  for  the  pur|x>se  of  holdini!  in  contact  the  opposite  margins  of 
the  intestines  during  the  act  of  suturing — to  he  withdrawTi  just  prior  to  the 
a>mpletion  of  the  suturing.  Many  erf  these,  at  the  same  time,  distend  the 
otherwise  tlaccid  gut.  and  render  the  application  of  sutures  easier.  The 
fv>)Unving  instruments,  and  the  descriptioo  ol*  their  appHcatictu  will  represent 
this  class  of  wv^rk. 


ENTERO-ENTER0STC»rr    BY    HEA?SS    OF    fUdSTUXS    INFLATABLE 

RUBBER  CYLECDER. 

IVscjription.— Halstevi's   ir.stn:r:>rr.:   o>r-?£scs     i  is    fnrfanbie    mbcer 

v'.o'.'vw  V       rho  ><%;r.x"'::>  .f  :-:esc:-:e  ire  f-r?c  u.T_:tf*:  by  fve    r  s.t  i.Tu.~»  c- 
>„v„'.x  V  :'"->*:"  :.^\N,^r.:  the  ~c><~:ier\  Srtri  tfoi.  these  ::Tj.r:  -je  i::cine-<!'r 
iov.  ,;<\v'.  ":x-  ~c  xt".  :5rr:-.:vri~Iy  urr>i.     Ber^ife!::  thesf  "^ner  iurirr>  ix 

v:,  ,v  ,v.^  \v  -.  rv^  ,.  ■ .:  .■•XT  :"  >  :S;  Hx^;:»i  ~j.rr^r>5  s:*~i-'T^i  ir^  imie*;- 
,'-  .V  .:  -..  .w.  .'."-.  -x>:  ":«f.-i:  r*?i.  t«;r-;n;  i-re  -•^jTiier  >  Tr-rmrnT-! 
"iv  ^vv  '  X-  .,'.<  .V-  .."-..o.:  >:-r_"^:s^  :bf  iArav^Ci*;  r-'imier  :>  -TjTr''.  — :- 
.t  V    v^-     V.  --.  v  "v-v  .  o  ■       V'*tf '"^^cb.M  i?-    f  r  rsi»ieriJ:ie  jl«:  n  "he  -^r.ii'ni. 

^    c     ^'  •    ';.    '       *'.'  ^.Tx   :  ~v    '     "ii^c  trrt;  .-rr:r'<crra_  .-  nrtnr.-  iv;--    t' m 
.V      V.     ■  ^   .  •    .:      V'X'  ^v-^'  c  >  irciic-j.l:i»i  :    io:  r-  -^n»:  irrn  --m-.T'  n 

^•^^       V  >>  \      .,'.••-.-     .-.I  ~  ■      '    'Jv  -^^T' ■*   "^"t   **:cc«;'-    '^- :-    %    _-i 

,     •  ..    ^  •     .-.*'•       •;■--.  TTx;     r  cvt    -;^'."^  i.-  i  <t:'-itr    "•  Mr-.,    x       .tr. 

N     •    .    V  v.-       *-^.-.^*     *v   ""V^CT ■•."-    .:•  x;  "^     Tie  :j_-»f     i     •*i-    ^-^^r-r 

.  V     '    ,  <      1.   •"':.;     *v  ;,-jmr  ":Tar  lie   :m»«i  >cr»",'     ii    "       -r 

■>,  V  V       'V.  *v     •...s.',*j    "  *>;    it:;  7»;ic:rvL    us%    ^r»~  f.     rt    .rr 
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Ffg.  4«ji.— K.MKKo-h.NihROSTOMV.  Em>'TO-kmd.  Aided  by  an  Inflatable  RuBbt'it  Cvlindkr 
—  Haustkds  Mbtmod  :— Showing  Hie  line  of  i-ncision  of  intestine  ami  mesciiLery,  and  Iht  position 
ot  the  "  prcMclion  sulurts."     { Moililiet)  from  Halstcd.) 


^ 


vA 


Pig.  4JO,— ENTRKO-HNTHKosroMY  hV  Halsteu's  Mbthou  :— All  ihc  prcsevtioii  sutures  tied  ex- 
cept one  pair,  tfiruugh  (he  interviil  left  by  m  hicli  (he  rubber  cvlindrr  i&  being  iuiruduced  within  the 
Ivmcaoi  the  gut  by  means  at  turceps.     (Mudihtid  from  Flalsted.) 
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Preparation — Position— Landmarks— Incision. — As  for  median  ab- 
dominal section. 

End-to-end  Approximation.— (i)  Ojwn  Uie  ahdomen — clamp  nff  the 
site — and  excij>e  a  pi>rtit>n  i>f  the  inlesline,  with  or  without  a  part  of  its  mesen- 


Fig.  4J5. — Emtbro-enterostomv  uv  Lkh's  Inikstinm.  lloiUKk  ;— A,  A,  Mesenteric  suture  tied 
and  ends  passed  out  of  ititi-stinc;  8,  K.  Showing,  first,  manner  uf  l>  iriK  mc*ciilcfic  suture — and,  sec- 
ondly, maimer  of  parsing  ends  ot  suture  out  of  iiilestinc.     ( MtuJified  from  Lee,) 


Fif.  4t6.— EKTtmo-KHTKitnfiTnMV  my  Lks's  tHTBsrmAL  HnLDEit  :•— 'Manner  of  placing  nnd  cml- 
litg  the  riKhl-an|$1cd  coiuinuuus  ^uiiircs  u{x>n  th«  aspect  of  the  intestine  further  from  surgeon. 
(Mollified  from  l.e*:.] 

tery.  (See  Fig.  414.)  (2)  The  mesenteric  suture  is  passed — exactly  as  the 
mesenteric  traction  suture  is  passed  in  Maunselt's  operation  (page  688). 
Both  ends  of  the  silk  are  left  long  and  are  knotted  within  the  lumen  of  the 
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gut — thus  approximating  the  mesenteric  aspects  of  both  guts  and  both  Umiiue 
of  the  mesentery  to  the  barrel  of  the  gut  (Fig.  415).     Each  end  of  the  threads 


Fig.  417.— Entkro-kntkrostomy  bv  Lee's  Intestinal  Holder  :— Manner  of  placing  and 
ending  the  right-angled  continuous  sutures  upon  the  aspect  of  the  intestine  nearer  the  surgton. 
(Modified  from  Lee.) 


V\k  41'^  —  r!^T-'*'^-'--^'"'FR"sroMY  nv  Li-f's  Intf.stinal  Hoi  dfr  : — A,  Holder  closed  an.',  with- 
thiwMi  hoiu  iiit<,siiiu' :  R.  I'.mU  of  tlic  two  suturf<;  enuTging  frf>m  thr  same  side  and  withm  tin.  j.- 
lisiitK- :  (".  I.«".]i  itittoiliufil  ii|HH)  lu-ad  of  ncfdU-  through  suture-line  at  P.  under  whii  h  Uiup  the  ctnli 
of  the  main  suture  aie  caught  and  withdrawn  at  l>.     (Modified  from  Lee.) 
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is  then  needled — and  the  needles  are  made  to  pass  out  of  the  gfut  near  the 
knot  and  the  threads  are  drawn  after.     (3)  The  inlestina!  holder  is  now 

•  introduced  and  ojiened — distending  each  gut  flatwise — the  distal  arms  being 
against  the  mesenteric  border  and  the  proximal  arm-s  against  the  antimesen- 
teric  border — the  free  borders  of  intestine  lying  in  parallel  contact — there 
being  no  marked  tension  anywhere.  (4)  The  half  of  the  intestine  nearer 
the  surgeon  is  now  sutured  with  right-angIe<J  continuous  suture  (Fig.  416)^ 
passing  through  all  the  coats,  tightening  the  thread  after  each  stitch.  When 
the  site  of  the  emergence  of  the  stem  of  the  instrument  is  reached,  the  final 
stitch  is  made  on  the  side  opposite  to  the  one  on  which  the  preceding  stitch 
was  mafic — and  this  fmal  stitch  is  only  a  half -stitch,  passing  from  without 
and  ending  on  the  interior  of  the  gut  (Fig.  416).     (S)  The  instrument  is 


I 


Fig.  419— ENTKRO-tnvTBKOSTOMV  iiv  t-KKs  IsTKSTiMAi.  Hoi.i>KR  :— Tying  ihc  final  k»)t>l  u|x»n  the 
oulaide— which,  upou  cutting  the  threads,  recedes  within  the  intestine.     (Modihcil  trom  Lee.} 

now  SO  turned  as  to  [tresenl  the  opposite  side  (Fig.  417) — which  is  suture<l 
in  a  similar  manner— the  final  half  stitch  ending  on  the  same  end  of  gut 
as  the  last  half  stitch  of  the  first  side,  and  on  ihc  interior  of  the  gut.  (6) 
The  instrument  is  now  folded  and  withdrawn  (Fig.  418) — leaving  two  free 
ends  of  silk  ready  to  be  lied.  (7)  To  enalile  the  ends  to  \k  knotted  on  the 
inierior,  a  threaded  nec*lle  is  insinuatc<l  between  the  stitches  of  the  opjK)site 
•  side,  the  eye  first — am]  is  pushed  upward  until  the  threaded  eye  protrudes 
through  the  opening  formerly  <»ccujiied  by  the  handle  of  the  instrument. 
The  thread  of  the  needle  is  then  loosened  into  a  loop,  under  which  the  free 
ends  of  the  two  sutures  are  passed— and  by  means  of  which  these  free  ends 
are  drawn  out  when  the  needle  is  withdrawn  through  the  line  of  suturing, 
at  the  point  where  the  head  ui  the  needle  was  pushed   through.     (8)  These 


ENTEROENTEROSTOMY  WITH  LAPLACE'S  FORCEPS.  719 


Fig.  420. — End-to-end  Entero-entkrostomv  bv  Mkans  op  Laplace's  Intestinal  Anas- 
tomosis Forceps  : — Manner  of  placing  the  four  preliminary  fixation-sutures.  (Modified  from 
Laplace.) 


Figs.  421  and  433.— End-to- end  Entero-entkrostomv  by  Means  of  Laplace's  Intestinal 
Anastomosis  Forceps  :— Showing  the  anastomosi.s  forceps,  with  its  special  clamp  for  holding  the 
bimdes  together,— and  the  manner  in  which  it  approximates  the  ends  of  the  intestine.  A  line  of  con- 
tinuous Lembert  suturing  unites  the  coils.    (Modified  from  Laplace.) 
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brought  together  by  interrupted  or  continuous  Lambert  sutures — the  forceps 
being  withdrawn  just  before  the  last  two  or  three  stitches  are  tied— immedi 
ately  following  the  withdrawal  of  which  the  opening  left  by  their  withdrawal 
is  similarly  closed.  The  invagination  of  both  ends  having  been  accomplished, 
approximate  the  two  antimesenteric  aspects  to  be  united — make  two  com 
spending  axial  incisions  about  the  length  of  the  diameter  of  the  rings  to  be 
used — place  four  fixation-sutures,  one  at  each  angle  and  one  on  each  side- 
insert  the  closed  blades  between  two  of  the  approximation  sutures— open 
one  blade  into  the  lumen  of  one  and  the  other  into  that  of  the  other  intestine 


Fii;.  42,;.— FsrvTo-ENp  Ester<vkntkr<«tomv  by  Laplace's  Intestinal  Anastomosis  Fo«- 
CKrs— Show  111):  ilie  maimer  of  withdrawing  ihe  blades  before  tighieninf;  the  last  fe>»-  sutures. 
vMinlitied  fioni  I.apl.icf  * 

— tlio  walls  of  the  intestines  being  inverted  over  the  blades  as  they  <>j)en  (as 
in  the  end-to-eml  melhcxl) — then  close  the  blades  so  as  to  press  serosa 
against  sen>s;i — anil  suture  as  in  the  end-to-end  form — after  which  the 
forceps  are  undamped  and  withdrawn — the  opening  through  which  they 
an*  withdrawn  Iving  closed  by  two  or  three  Lemberts. 

Lateral  Anastomosis. — The  junction  is  accomplished  as  in  lateral 
approximation — *.>mitting  the  resection. 


EXaSION  OF  THE  ILEO-CiECUM. 

Description.  -Consists  in  the  removal  of  the  CvTcum,  together  with  more 
or  lo<s  v^t  the  adjoininii  jxmions  of  the  ileum  and  ascending  o^lon— followe<i 
bv  ^vHiio  tV^rtii  of  onien>  enterostomy  lietween  the  small  and  large  intestines. 
The  ojHration  i>  'generally  rest^rtevi  to  for  malignant  or  tubercular  di.'^asc 
ol  this  uxion.  vT  tor  inlussusix^plion  of  this  portion. 
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Preparation— Position— Landmarks. — As  for  Append iccctnmv   (page 

122). 

Incision. — About  13  cm.  (5  inches)  long;,  bcginnintr  fn  the  anterior 
axillary  line  (a  vertical  line  from  the  anterior  border  of  the  axilla),  midway 
between  the  lower  margin  of  the  tiistal  cartilages  and  the  iliac  crest — passing 
downward  to  within  about  4  cm.  (i*  inche.s)  uf  ihe  anterior  superior  iliac 
spine — and  thence  obiiciuely  downward  and  forward,  parallel  with  the  (Uiter 
half  of  Pouparl's  ligament,  ending  to  the  outer  side  of  the  position  of  the 
external  iliac  artery. 

Operation. — (I)  Divide  the  skin,  fascia,  external  oblique,  internal  ob- 
lique, transversalis,  IransversaUs  fascia,  subperitoneal  ctmnective  tissue,  and 
peritoneum.  The  ^v/x  and  condition  of  the  parts  generally  necessitates  an 
operation  of  a  magnitude  too  great  for  the  intramuscular  method  of  opening 
the  abdomen — but  in  so  far  as  this  methi>d  can  be  adopted,  it  should  be 
carried  out.  Both  the  muficular  and  ajjoneurotic  fM^»rlions  of  the  external 
oblique  can  ordinarily  be  se|uiratetl  in  the  cleavage  line.  The  abdominal 
vessels  and  nerves  should  be  presened  as  far  as  possible.  Ha\ ing  exposed 
the  abdominal  cavity,  retract  the  lips  of  the  wound  well  and  deeply,  (3) 
If  adherent  omentum  be  encountered,  tignte  off  with  gut  and  divide.  (3) 
Separate  the  c:tcum  from  the  ihopsoas  fascia  upon  which  it  lies.  This  is 
accomplished  by  displacing  the  ciecum  and  colrm  inward  and  cutting  through 
the  peritoneum  along  the  c)uler  aspect  of  the  ca-cum  and  colon  where  it  binds 
those  structures  to  the  posterior  abdominal  wall,  ligatlng  where  necessar>' 
with  gut.  These  structures  are  then  displaced  outward  and  the  peritoneum 
divirled  along  the  inner  side— but  on  this  side  the  ctxlic  vessels  are  encountered 
as  ihey  diverge  to  supply  the  bowel — w*  that  this  region  is  ligated  oil  in  sections 
and  divided.  This  inner  line  will  cross  the  ileum  where  it  joins  the  citlon. 
The  mesentery  of  this  small  intestine  is  ligated  in  sections,  as  far  as  may 
be  necessary,  and  divided.  (4)  Having  thus  freed  the  ca-cum  and  several 
inches  of  both  colon  and  ileum,  the  contents  of  the  bowel  are  pushed  away, 
the  intestines  clamped,  the  neighboring  regions  protected  with  gauze  packing, 
and  the  intestines  divided  at  a  right  angle  to  their  axis.  (5)  Having  excised 
the  ileo-ca?cal  region,  an  entero-enterostomy  is  accomplished  in  one  of  the 
following  ways  (previously  described  in  detail) : — (a)  End-to-end  approxima- 
tion by  simple  suturing,  by  Murphy's  button,  or  by  MaunscU's  invagination 
method — the  first  or  second  probably  being  preferable;  (b)  Invaginate  the 
ends  of  btith  guts  by  overhand  folKwed  by  Lembert  sutures,  and  then  make 
a  lateral  anastomosis  between  the  ileum  and  cokm  by  simple  suture,  or  by 
a  Murphy  button  (or  liy  one  of  the  other  methods  already  described);  (c) 
Divide  the  ileum  oljliquely,  to  give  a  larger  opening,  and  unite  it  to  the  trans- 
versely divided  colon  by  simple  suturing— (often  the  ileum  has  been  dis- 
tended so  long,  by  obstruction  below,  that  it  has  become  the  same  size  as 
the  colon);  (d)  Close  the  end  of  the  colon  by  invagination,  by  a  double  row 
of  sutures,  antl  then  implant  the  end  of  the  ileum  upon  the  lateral  aspect 
of  tiu*  colon  (resembling  nature's  junction  of  the  small  and  large  intestines). 
(6)  Drop  the  parts  back  into  the  abdomen,  and  close  the  abdomen,  vvilh 
or  without  drainage,  as  indicated,  as  in  abdominal  section. 

Comment. — Remove  all  diseased  glandular  tissue. 
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Vig.  434.— Appbndicbctomv :->A,  Caecum;   B,  Ileum;  C,  Appendix;  D,  D,  Ligatures  tjini;  •£  tbc 

mesentery  uf  the  np|>endix. 


APPENDICECTOHY 

BY  McBURNEY'S  IN TRAMl'SCl'LAR  OPERATION'. 

Description. — Appendicectomy  consists  in  the  removal  of  the  appendix 
vermiformis.  The  feature  of  McBumey's  operation  is  based  up*m  the 
exposure  of  the  a])pendix  through  a  successive  separation,  in  the  tieavajic 
line,  of  the  overlying  abdt)minal  muscles  and  ai)oneuroses.  The  lihtrs  of 
the  muscles  and  aponeuroses  are  not  cut  but  are  separate<l.  The  a]>iK.Mnii\ 
is  exposed  and  is  treated  by  one  of  several  methcxls.  Thi>  form  of  the  open 
tion  is  chietly  applicable  tt>  the  "interval  peritKi"  of  ai)j)endiciti>-  but  i> 
sometimes  useil  in  acute  cases  and  in  jms  cases. 

Preparation  -Position —Landmarks— Incision.— Given     under     .\b- 
diMninal  Sectit-n  by  McHurney's  Inlramu.scular  Incision  (page  637). 

Operation. —  (i)  Having  ojxMied  the  aMomen  in  the  manner  descriU-^l 
under  the  above  o|>eration.  the  right  index-linger  is  inserted  within  the 
aUlominal  cavity  and  the  api>endix  stnight.  The  cajmt  coli.  t)r  s«'>me  part 
of  the  .isccnding  colon,  is  generally  enc<»untered  at  once— and  may  evtr. 
bulge  into  the  Wi>und.  Sometimes  the  ajipendix  itself  presents  at  once 
thvnigh  exceptionally.  If  the  apt>endix  is  not  at  once  manifest,  its  l»ase  i> 
sougiit  in  its  u>ual  |xisitii  n— that  is.  uj^on  the  internal  and  posterior  a<{HHi 
of  tile  c.ivvim.  about  1.7  cm.  {{}  inch)  l.>elov:  the  ileocecal  valve.  If  the 
.UM^c:'..r.\  •-»  not  reailily  found  by  this  manieuvre.  draw  out  the  lirst  part 
ot  rw  .i-v  ending  colon  encountereil.  and  then  follow  it  down  to  the  « apui 
».'!;  -.i'c  iVieri.T  of  the  three  longitudinal  bands  of  the  colon  will  lea<l  t.' 
tlie  1m-c  -t  t'U'  .\ppetulix.  The  api^ndix  is  now  drawn  out  of  the  w.-und, 
a:-,l  ■:-  ::e..::v.c!.:  \\':\\  depend  upv»n  the  nature  of  the  apiH.*ndix  and  the  indi 
\;«i\;..'.  \  \'\\  <  xM"  !:u*  .MHT.ilor.  tSoe  Kig.  424.)  (2)  As  s»>on  as  the  apf>endi\ 
h.i-  ".'vx-  .•e!i\v:v.i  «•.;':."•.;!  the  abdominal  cavity,  it  is  well  to  pass  a  silk 
h;'..r.v::c.   ■.:;'>^:*.  .;■'.   .iv.e;:ri>m  needle,  around  the  appendix,  about   2   cm.   [j 
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inch)  from  its  base,  piercing  its  mesenlerv.  This  ligature  may  be  tightened 
at  once  or  later — it  is  only  a  temporary  traction-ligature.  The  mesentery 
of  the  appendix  should  be  ligaled  off  with  chromic  gut,  carried  in  a  laterally 
curved  aneurism -needle,  proceeding?  fr^m  apex  tu  base,  or  in  the  opposite 
direction  if  more  convenient — and  tied  in  sections — the  mei^entery  being  (hen 
dinded  between  appendix  and  ligatures.  If  bound  down  by  adhesions,  these 
should  \yc  separated  by  blunt  dissection,  or  ligated  and  cut.  Often  the  mesen- 
ter>'  of  the  appendix  must  be  ligated  off  within  ihe  wound,  before  the  appendix 
can  be  delivered,  (3)  The  apficndlx  is  now  treated  in  one  of  several  ways — 
in  all  of  which,  however,  the  palulousness  of  the  lumen  must  Ije  determined, 
in  advance,  by  the  passage  of  a  prt*be  through  its  canal  into  the  ca-cum, 
that  drainage  into  the  main  intestine  may  be  assured.     The  following  methods 


g.  4*5.— ArrENDlcBCtoMY  :— A.  Edges  of  the  mesentrriolum  Miturcil  logether;  B,  B.  Purse^ring 
suturr  placed.  Oif  loop  iHring  grasped  by  foTcejts  and  ihe  ends  free. 


I 
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of  closing  the  appendix  may  be  user!;— (a)  Dawbarn's  Purse-string  Method; 
a  continuous,  silk,  purse-string  suture,  carried  upon  a  straight  needle,  is 
passed  through  the  serous  and  muscular  coats  of  the  caecum  in  a  circle,  about 
6  mm.  (i  inch)  from  the  base  of  the  appendix,  but  not  at  first  tied.  (See 
Fig.  425.)  The  loop  opposite  the  free  ends  of  this  purse  string  suture  is 
grasped  by  forceps  held  by  an  assistant,  to  sleady  the  appendix  against  the 
counter-pull  of  the  oj>erator  who  holds  the  free  ends.  The  appendix  is  then 
divided  transversely  about  1.2  cm.  (J  inch)  from  its  base — the  canal  of  the 
slump  may  In?  dilated  with  special  fine  forceps  (to  aid  in  invagination) — 
and  sometimes  steriliwd  by  the  actual  cauters*  pujnl — the  free  end  of  the 
stump  is  then  seized  with  the  same  forceps  and  invaginated  into  the  cecum. 
(See  Fig.  426.)  While  the  stump  of  the  appendix  is  held  invaginated  int<» 
the  ca:cum,  tlie  operator  draws  upon  the  free  ends  of  the  purse-string  suture 
(which  have  been  loosely  knotted  with  a  friction-knot)  until  the  slack  of 
the  loop  held  by  the  assistant  is  taken  up -the  assistant,  letting  go  his  grip 


hiR.  42t>.— APHhNDiCKCTOMV  :— l>iIaiatioii  of  canal  of  appendix  by  means  of  forceps,  prii«autor»  lu 

invaKination. 


FiR.  427— AppknI'ICI-a  iomy  :— The  stump  of  llic  ap|H<ti«iix  l>einK  itivaf;inati-(l  in  llu-  Ria>i>  "I  !•>"'?*• 
and  the  putbc-strin^:  aliout  to  Im:  tiKlilcncd. 
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of  the  loop  with  the  forceps,  takes  the  two  free  ends  of  the  suture — tightening 
the  friction -knot  accurately  at  the  very  moment  the  operator  quickly  with- 
draws the  invajiiinating  forceps.  A  si^cond  knot  is  tied  and  the  ends  cut 
short.  {See  Fi^.  427.)  If  otnsidered  necessary,  two  or  three  interrupted 
gut  Leml>erts  may  be  used  to  further  bury  in  the  stump.  (See  Fig.  428.) 
This  method  of  closure  is  especially  applicable  to  apjjendjces  whose  walls 
are  of  more  or  less  natural  thickness  and  softness — capable,  in  other  words, 
of  invagination,  (b)  Divide  circularly  the  peritoneal  coal  t)f  the  apjiendix 
about  6  mm.  {^  inch)  from  the  ca*cum — pee!  back  this  serous  coat  toward 
the  ciccum — and.  on  a  level  with  the  turneti-back  serosa,  divide  the  middle 
and  internal  coats  of  the  appendix  very  near  the  cxxum.  (See  Fi^,  429) 
See  that  the  lumen  of  the  stump  is  patulous  by  means  of  a  probe,  and  cauterize 
the  interior  of  the  stump  with  a  fme  Paquelin  point.  The  edges  of  the  stump 
are  then  brought  together  cither  by  fine  .silk  sutures,  or  by  circular  ligature. 


Flje- OB  — APr-EriDlCBCTOMV— A,  The  free  ends,  after  knollinj?,of  the  purse-slrtng  which  has 
tnva|cinale<J  ihc  »tump  oi  the  appendix  irrUi  the  caecum;  Et,  Posiiiun  Mhich  rein/orcitig;  Lemt>erts 
would  wccupv.  »1  used  ;  C,  The  suturetl  c<J(je  wf  the  nicsenieriolmiJ- 


This  short  stump  itself  is  then  depressed  (rather  than  invaginaied)  into  the 
ciccum  (see  Fig.  430) — and,  after  suturing  the  serosa  over  the  stump,  the 
surrounding  area  of  the  caecum,  to  the  extent  of  3  mm.  (|  inch)  from  the 
base  of  the  ;tp[>endix.  Is  invaginaied  by  means  of  a  purse-string  suture  which 
had  l>een  previously  placed  in  the  same  manner  as  in  the  last  method.  (See 
Fig.  431.)  Additional  interrupted  gut  Lemberts  may  bring  the  edges  of  ihe 
furrow  together,  if  considered  necessary.  This  method  is  particularly  apjili- 
cable  to  thick,  hard,  narrow-calibred  appendices,  (c)  The  peritoneal  coat 
may  be  [leeled  back — the  mitidle  and  internal  coats  divided  transversely — 
and  the  peritoneal  coat  sutured  over  the  cut  middle  and  internal  coats  with 
I-emberts.  (d)  The  mucous  coat  may  be  excised  with  fine,  ctined,  sharp- 
poinied  scissors,  or  burnt  out  with  the  actual  cautery— and  the  serous  and 
muscular  coats  sutured  over  it.  (e)  The  same  steps  may  be  carried  out 
as  in  **b, **  except  that  the  slump  may  be  simply  depressed  into  the  ca-cum 
and  ihc  walJs  of  the  ca'cum  brought  together  with  Lemberl  jjulures  in  a 


726 


OPERATIONS  UTON    THE  ABDOMINOPELVIC  REGION. 


Straight  line.     (4)  The  appendix  having  been  removed  and  its  stump  sutured, 
the  bowel  is  returned  to  the  abdominal  cavity — and  the  wound  closed  as 


FiK.  42'i.— AppHNniCM-iDMV:— A  Mkihod  ok  Dkamm:  with  Thu-k  Api-ksdicks,  hy  I  ir.Ar"i 
ANP  I>i-i'KKSsiON  INTO  C.KCl'M  :— A.  C'lampiiiK  ofl  apjK'ndix  from  cTOim  ;  B  (lo  \viiK  Cuff  «':"!<?"^' 
IuiikmI  li.uk  ;  r.  Slump  <>(  appendix  lifjatoil ;  B  (to  riKht),  Kdjies  ot  iiK-sciitrrioliiin  -luiin-il 


-  c 


K  i:    •.:•      Arr;v  ■■..        '.^^!^        A    ^:-.;-!:;.  ■■hpjkti-Isx  .Upn-.^.  .1  iiilo  c.Trnm  :   B    Ini-rT-;;!.' s  I -r'*-: 


iti   \KI{i:r?H"\">  l;ur.inuj>rular  Alnli»minal  Incision.     Drainaiic  i>  oniina::;} 
not  iMiiphnoi     imlo-- >pfii.illy  imlioaled. 


Fig.  431.— APrBNOiCBCToMV:— 1  he  d*.] 
invaKinatctJ  Into  the  cict^ani 


!iiiJix-!>luinpand  the  iiivaginated  serosa  themselves 
Li-iring  isuiure  of  Iht*  surroiiiicling  area. 


Comment.— If  at  anytime  durint;  the  operation  more  mom  be  required, 
this  mciy  be  gained  by  continuing  the  separation  either  upward  or  downward. 
In  the  latter  direction,  the  separation  is  accomplished  by  Weir's  method 
(page  639). 
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APPENDICECTOMY 

RY  THK  ORDINAKV  METHOD. 

Description. — In  this  operation  no  attempt  is  made  to  separate  the 
muscle-tibers  of  ihe  abdominal  wall,  which  arc  freely  cut  where  they  cross 
the  line  of  incision.  The  method  is  applicable  to  "interval"  and  to  pus 
cases — but  jruards  the  abd()minal  wall  from  hernia  less  well  than  does  the 
rocthtMl  jusi  described. 

Preparation  —Position,— As  in  the  Intramuscular  (>f>erali<in  (pa^e  f)^'j). 

Landmarks. — .\nteriur  superior  iliac  spine;  umbilicus;  outer  border  of 
right  rectus  muscle. 

Incisioxi. — Draw  an  imaginary  line  from  the  anterior  superior  iliac  sj)ine 
lo  the  umbilicus — the  incision  will  bejjnn  about  2.5  cm.  (i  inch)  above  this 
line,  and  will  run  obliquely  downward  and  inward,  parallel  with  and  about 
1.2  cm.  (^  inch)  to  the  outer  edge  of  the  right  rectus  muscle. 

Operation. — (i)  The  incision  divides  skin  and  fascia — passes  thmugh 
ihe  external  oblifjue  ajiproximalely  |>arallel  with  its  fibers^divitles  the  internal 
oblique  and  iransversabs  more  ur  less  transversely,  and  Just  to  the  outer 
side  of  the  ending  of  their  muscular  fibers.  (3)  All  (deeding  vessels  are 
seized,  and  the  wound  well  retracted.  (3)  Divide  the  fascia  transversalis, 
subperitoneal  areolar  tissue,  and  peritoneum  in  the  line  of  the  original  wound 
and  with  the  usual  precautions — especially  guarding  against  adhesions.  (4) 
Having  opened  the  alj<lomen  and  retracted  the  li|js  of  the  wound  well,  the 
is*ilation  and  treatment  of  the  appendix  are  carried  on  just  as  in  the  Intra- 
muscular operation  of  McBuniey  (page  ('^^'j).  (5)  And  the  wound  is  rlosefl 
as  in  median  abdominal  section  (page  635,  paragraph  9). 


ENTEROSTOMY  IN  GENERAL. 

Description. — (1)  Enlemstomy  consists  in  the  making  of  a  more  or  less 
permanent  ujKrning  into  some  part  of  the  intestinal  canal,  for  the  purpose 
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of  relieving  obstruction  or  of  furnishing  nourishment — the  opening  thus  made 
communicating  with  the  external  abdominal  surface.    This  opening  may  be 
a  Jejunostomy,  Ileostomy,  or  Colostomy.     When  not  specially  designated, 
Enterostomy  is  generally  understood  to  mean  an  opening  of  the  small  intes- 
tine, in  which  sense  it  will  be  here  used.     (Enterotomy  has  been  incorrectly 
used  to  designate  this  operation.)     If  the  opening  be  made  high  up  in  the 
small  intestine,  it  may  serve  as  an  artificial  mouth  for  nourishment  {e.  f , 
jejunostomy,  near  the  stomach).     If  the  opening  be  low  down  in  the  small 
intestine  (e.  g.,  an  ileostomy,  low  down),  or  anywhere  in  the  large  intestine 
(e.  g.,  colostomy),  it  will  serve  the  r61e  of  artificial  anus.     In  the  la^t  category 
of  cases  it  is  generally  performed  for  some  more  or  less  permanent  obstruction, 
the  opening  being,  of  course,  above  the  seat  of  obstruction,     (a)  The  manner 
of  performing  enterostomy  will  differ — as  to  whether  a  temporary  opening  is 
sought,  which  will,  of  its  own  accord,  tend  to  close, — namely,  a  fecal  fistula, 
which  is  generally  done  in  some  form  of  removable  obstruction, — or  whether 
a  permanent  opening  is  desired,  which  will,  through  a  spur-like  formation, 
tend  to  remain  patulous — namely,  an  artificial  anus,  which  is  generally  done 
in   some   form  of  irremovable  obstruction.     The   technic  of  enterostomy, 
whether  for  artificial  mouth,  temporary  fecal  fistula,  or  permanent  artificial 
anus,  is  practically  the  same  as  that  for  colostomy  performed  for  temporal}' 
fecal  fistula  or  permanent  artificial  anus — the  chief  difference  being  in  tlM 
site  of  the  operation.     (3)  Enterostomy  (of  the  small  intestine)  is  generaDy 
done  upon  the  right  side,  and  as  near  the  cacum  as  possible.     Where  the 
operation  is  done  for  obstruction,  the  site  is,  naturally,  always  above  the 
obstruction.    The  operation  may  be  done  in  the  median  line  or  upon  the 
left  side.     Frequently,  especially  in  desperate  and  weak  cases,  the  first  coil 
of  distended  gut  is  opened.     A  permanent  artificial  anus  is  generally  made, 
where  possible,  in  the  course  of  the  descending  colon,  a  description  of  which 
is  given  under  colostomy.     (4)  The  cause  having  been  removed,  for  which 
the  fecal  fistula  or  artificial  anus  has  been  made,  it  is  indicated  to  close  the 
opening  by  operation  if  nature  does  not  do  so.     (5)  The  site  of  choice  for 
opening  the  intestine  for  temporary  fecal  fistula,  or  permanent  artificial  anus. 
is  in  the  colon.     (See  Colostomy,  page  731.) 


RIGHT  INGUINAL  ENTEROSTOMY   (OR   ILEOSTOMY).   FOR   THE 
ESTABLISHMENT  OF  A  TEMPORARY  FECAL  FISTULA. 

Description. — An  incision  having  been  made  in  the  right  inguinal  region, 
the  first  distended  coil  of  intestine  above  the  caecum  is  drawn  out  and  attached 
to  the  abdominal  wall,  on  a  level  with,  or  but  slightly  projecting  above,  its 
surface.  \\'hiie  the  operation,  as  originally  devised  by  Ndlaton,  did  not 
follow  the  intramuscular  lines,  it  should  do  so  where  possible.  No  attempt 
is  ordinarily  made  to  remove  the  cause  of  the  obstruction.  The  opening 
is  meant  to  be  hut  temporary,  and  if  it  does  not  close  spontaneously  it  is 
closed  by  operation  subsequently. 

Preparation. — .As  for  median  abdominal  section. 

Position. — Patient  supine,  with  right  side  near  edge  of  table.  Surgeon 
on  side  of  operation — assistant  opp)osite. 

Landmarks. — Outer  portion  of  Poupart's  hgament;  deep  epigastric 
artery. 

Incision. — .About  5  to  7.5  cm.  (2  to  3  inches)  (according  to  the  thickness 
of  the  abdominal  wall) — placed  about  4  cm.  (i^  inches)  above  and  parallel 
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with  the  nuter  part  of  Pouparf  s  ligament,  and  external  tn  the  deep  epigastric 
arten,-. 

Operation.  —  (i)  Having  foUowed  the  steps  of  the  intramuscular  incision 
of  the  abdominal  wall  (page  637)  and  retractefl  the  lips  *if  the  wound,  the 
caecum  is  sought  with  the  linger  and  locateii  as  a  rallying-pninL  The  site 
of  the  obstruction  is  then  located  if  possible,  and,  if  so,  the  tirst  distended 
cnil  of  intestine  above  the  nbstructinn  is  caught  and  brought  into  the  wound. 
Where  the  source  of  obstruction  cannot  be  found,  any  distended  roil  of 
intestine  is  taken  and  brought  forward  (which  w,ll  probably  be  a  portion 
of  the  lower  ileum).  In  brinj^ing  the  gut  forward  into  the  wound,  its  norma! 
relations  and  direction  should  be  maintained,  as  far  as  possible — and  only 
its  convex,  antimesenteric  aspect  should  project  from  the  wound,  but  this 
aspect  should  well  tVI!  the  portion  of  the  wound  to  be  left  <»pen,  and  any 
excess  of  intestine  from  above  should  be  returned  to  the  cavity,  that  the 
upper  part  may  not  sag  down  upon  the  lower.  (2)  The  excess  of  length 
of  the  wound  is  now  closed  from  either  end,  either  by  through-and-through 
suturing  of  all  layers  with  silkworm  gut  or  silk,  or  by  layer-suturing  with 
chromic  gut.  When  shortened  to  the  desired  extent,  in  cases  where  the 
length  has  been  excessive — or  from  and  Ix^ginning  with  the  tirst  suture  at 
either  end.  where  the  length  has  tmly  been  moderate — the  serous  and  muscular 
coats  of  the  intestine  are  included  in  the  suture  at  cither  end  of  the  wound, 
thus  fixing  the  gut  to  the  abdominal  wall  at  the  same  time  the  lips  of  the 
ends  of  the  wound  are  approximated.  If  necessarv'.  two  fixation -.sutures  may 
be  applied  laterally,  pas.>ing  through  serosa  and  musculosa  of  the  intestine 
and  all  the  layers  of  the  abtiominal  wound.  (3)  An  elliptical  area  of  the 
presenting  gut  is  now  sutured  to  the  parietal  peritoneum  by  a  continuous  or 
interrupletl  fine  silk  suture,  passing  through  serous  and  muscular  coats  of 
the  intestine,  on  the  one  hand,  and  peritoneum  and  iransver.salis  fascia,  on 
the  other.  A  second  row  of  continuous  or  interrupted  silk  or  gut  sutures 
may  then  be  placed,  uniting  the  skin  of  the  abdominal  wound  to  the  serr»us 
and  muscular  coats  of  the  intestine,  including  the  free  margin  of  the  parietal 
f)eritoneum  external  to  the  cUiptical  suture  in  the  presenting  gut.  Or  the 
second  row  of  sutures  may  simply  unite  the  edge  of  the  rdidominal  skin  to 
the  free  margin  of  the  [tarietal  peritoneum.  ,\  union  considered  tirmer  by 
some  may  be  secured  by  first  suturing  the  parietal  peritoneum  to  the  skin 
all  around  the  permanent  ojiening  -and  then  suturing  the  intestine  to  this. 
(4)  If  haste  be  necessary,  an  opening  is  at  once  made  into  the  lumen  of  the 
gut,  by  a  quick,  controlled  stab  with  a  narrow,  shaqj  knife  and  increased 
to  the  desired  extent  with  i>iunt  scissors  (having  ascertaine<l  that  all  the 
coats  of  the  intestine  have  been  pierced  before  inserting  the  blade  of  the  scis- 
sors). If  no  haste  be  necessary,  a  delay  of  two  or  three  days  fo»r  union  of 
the  serous  surfaces  and  exclusion  of  the  abdominal  cavity  is  preferable 
("o[)eration  in  two  stages").  The  intestinal  contents  are  allowed  to  e.scape 
of  their  own  accord. 

Comment. — (i)  The  operation  may  be  performed  through  a  median  or 
other  incision — or  the  obstruction  may  hie  located  through  a  median  incision 
and  enterostomy  done  through  a  lateral  incision — thus  giving  greater  room 
f<»r  diagnosis  and  possibly  for  correcting  the  cause  of  trouljle— the  excess  in 
length  being  closed  in  at  either  end  before  attaching  the  intestine.  Left 
inguinal  enterostomy  may  also  be  done.  (2)  Avoid  wounding  the  deep  epi- 
gastric artery  and  twisting  the  gut.  (3)  As  smalt  an  opening  as  consistent 
with  efficient  emptjing  should  be  made,  to  make  the  subsequent  closing 
easier. 
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RIGHT   INGUINAL   ENTEROSTOHY    (OR   ILEOSTOBIY)    FOR  THE 
ESTABLISHMENT  OF  A  PERMANENT  ARTIFICIAL  ANUS. 

Description. — Enterostomy  for  the  establishment  of  a  permanent  arti- 
ficial anus  differs  from  enterostomy  for  temporary  fecal  fistula,  in  that  the 
former  is  performed  in  cases  where  the  obstruction  is  irremovable,  and  also 
where  it  is  sought  to  prevent  the  passage  of  intestinal  contents  into  the  limb 
of  the  bowel  below  the  opening.     The  t,vpical  operation  of  enterostomy  for 
the  establishment  of  a  permanent  artificial  anus  is  seen  in  the  operation 
of  Colostomy  (as  performed  for  inoperable  obstruction  of  the  rectum,  q.  v.). 
The  operation  to  be  here  considered  is  simply  an  application  of  those  prind- 
ples  to  cases  of  the  small  intestine  where,  upon  o{)ening  the  small  bowel 
above  the  seat  of  obstruction,  it  is  found  the  opening  must  be  more  or  less 
permanent.     It  is  even  of  greater  importance  that  a  permanent  artificial 
anus  of  the  small  intestine  should  be  lower  down  than  a  temporar)*  fecal 
fistula.     It  is  well  to  follow  the  intramuscular  manner  of  abdominal  incision, 
where  possible — both  as  a  guard  against  hernia  and  for  gaining  something 
of  a  sphincteric  control  of  the  intestinal  opening.     The  only  practical  differ- 
ence between  this  and  the  preceding  operation  is  in  the  manner  of  attaching 
the  knuckle  of  intestine  to  the  abdominal  wound. 

Preparation — Position — Landmarks — Incision. — As  for  Right  In- 
guinal Enterostomy  for  Fecal  Fistula. 

Operation. — (i)  The  early  steps  of  the  operation  are  the  same  as  when 
a  temporary  fecal  fistula  is  to  be  made  (page  728).  (a)  WTien  the  knuckle 
of  bowel  to  be  drawn  into  the  wound  is  isolated,  it  is  important  and  necessary 
to  determine  which  is  the  proximal  part  of  the  coil.  This  having  been  done, 
and  the  knuckle  having  been  drawn  into  the  wound,  the  e.xcess  of  intestinal 
length  which  tends  to  sag  down  into  and  out  of  the  upper  angle  of  the  wound 
is  taken  up  and  passed  on  down  through  the  lower  angle  of  the  wound  (so 
as  to  do  away  with  the  likelihood  of  future  hernia  of  the  proximal  limb  of 
the  intestine  through  the  wound).  (3)  The  desired  knuckle  of  intestine 
havinj:r  been  isolated  and  retained  within  reach  by  a  temporar\'  loop  of  silk 
passinj^  through  the  antimesenteric  aspect  of  its  outer  coats,  the  two  ends 
of  the  wound  are  closed  toward  the  center,  as  far  as  thought  necessar>'.  by 
tier  suture  or  by  through-and-through  suture.  (4)  The  parietal  peritoneum 
is  drawn  out  and  sutured  to  the  abdominal  skin,  or  as  nearly  in  contact  with 
it  as  possible  all  around  the  wound.  (5)  The  knuckle  of  intestine  is  now- 
drawn  entirely  out  of  the  wound,  until  the  mesenteric  attachment  is  on  a 
level  with  the  skin.  Care  is  taken  that  the  intestine  is  not  twisted  and  that 
the  normal  relations  are  maintained,  as  nearly  as  prssible.  Care  is  al>o 
especially  taken  that  the  pro.ximal  limb  of  the  loop  is  identified  and  kept 
uppermost  in  the  wound,  is  given  plenty  of  room  in  the  o|>ening,  and  thai 
it  is  made  to  compress  the  distal  limb  against  the  lower  angle  of  the  wound 
(to  prevent  the  passage  of  intestinal  contents  from  the  pro.ximal  into  the 
distal  limb).  While  held  in  this  position,  the  knuckle  of  intestine  is  sutured 
into  pcrnianent  position — by  continuous  or  interrupted  silk  sutures  passinj; 
through  the  serous  and  muscular,  and  part  of  the  submucous,  coats  of  the 
intestine,  on  the  one  hand,  and  the  parietal  peritoneum  (which  has  been 
already  attached  to  the  skin)  on  the  other.  (6)  If  no  haste  e.xist,  the  openins; 
of  tlie  inlestine  is  deferred  for  two  or  three  days,  until  serous  adhesions  ha\-e 
occurred.  If  haste  he  necessary,  the  opening  may  be  made  at  once,  bv  i-utting 
out  transversely,  with  scissors,  a  triangular  piece  of  the  whole  thickness  of  the 
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intestine,  with  its  base  at  the  free  border  and  its  apex  at  the  mesenteric  attach* 
men  I. 

Comment. — (i)  This,  as  well  as  the  operation  for  fecal  fistula,  may  be 
ma«le  in  the  median  or  left  lateral  regions,  but  it  is  even  mi  ire  imjxjrtaiit 
than  in  temp*jrarv  fecal  lislula  that  the  upening  be  as  Imv  as  possible,  to 
prevent  starvation.  (2)  A  somewhat  smaller  opening  in  the  peritoneum  is 
generally  made  than  in  fecal  fistula.  (3)  A  glass  rkI  may  be  run  through 
the  mesentery,  as  is  sometimes  done  in  colostomy — to  hoUJ  the  coil  of  intestine 
in  place.  (4)  It  is  well  to  put  a  few  interrui>ted  Lemhert  sutures  along  tlie 
lateral  aspect  of  the  two  limbs  of  the  knuckle,  where  they  come  in  conlact. 
(S)  Where  the  intestine  must  be  opene<l  at  once,  only  a  limited  opening  is 
then  made — the  permanent  opening  being  made  after  adhesions  form. 


COLOSTOMY  IN  GENERAL. 

Description. — Colostomy  signifies  the  estabhshment  of  an  artificial  open- 
ing, either  tem[)orary  (fecal  t'istula),  or  jiermancnt  (artificial  anus),  in  some 
part  of  the  Colon.  While  a  similar  ojyening  of  the  ca?cum  is  termed  ccecos 
lomy,  and  of  the  sigmoid  colon,  sigmoidi ostomy,  b^th  operations  are  generally, 
though  less  specihratly,  included  under  the  term  colostomy.  The  descending 
colon  is  the  site  generally  chosen — the  cause  usually  l>eing  obstruction,  i>r  scjme 
condition,  distal  to  the  site  of  operation. 

Chief  Varieties  of  Colostomy.— (i)  Inguinal  Colostomy  f Iliac  Cobs- 
lomy,  Anterior  Colostomy,  operation  of  IJttre)  signifies  the  opening  of  the 
sigmoid  nexurc  of  the  colon  in  the  left  iliac  region,  through  the  peritoneal 
cavity.  The  ascending  colon  is  much  less  frequently  opened.  (2)  Lumbar 
Colostomy  (Posterior  Colostomy,  operation  of  Amussat)  signifies  the  opening 
of  the  ascending  or  descending  colon,  preferably  the  latter,  through  the  lain» 
ext  ra  f  >eri  t  oneal  !y . 

In  Favor  of  Inguinal  Colostomy.— The  artificial  anus  is  more  conve- 
niently placed; — the  ojicnilinn  is  b<ith  easier  and  quicker;~the  position  for 
anesthesia  is  better; — the  wt>und  is  nt)t  so  deep; — there  is  no  chance  of  failing 
because  of  the  presence  of  a  mesentery  (which  sometimes  interferes,  by  its 
presence,  with  the  operatitm  posteriorly);— the  exploration  of  the  alKlomen  is 
p<^>ssible; — the  shaU«)wer  wound  makes  the  formation  of  a  spur,  or  any  other 
indicated  step,  easier. 

In  Favor  of  Lumbar  Colostomy.— The  peritoneum  is  generally  not 
opened; — where  the  sigmoid  coli>n  is  bound  down,  and  therefore  nut  easily 
accessible  by  the  anterior  ojteration; — prolapse  (hernia)  is  not  so  likely. 

Observations. — (i)  Left  Inguinal  Colostomy  is  the  operation  of  choice. 
Lumbar  colostomy  is  now  rarely  performe<l.  (2)  The  ascemiing  colon  has 
a  mesentery  in  26  per  cent. — and  the  descending  colon  in  j^6  per  cent,  of 
cases  (Treves).  This  means  that  in  those  cases  where  a  mesentery  is  en- 
countered, in  operating  (xtsteriorly,  the  operation  cannot  be  completed  extra- 
peritoneally  unless  the  leaves  of  the  mesentery  can  be  separated  and  the 
mesenteric  aspect  of  the  colon  thus  approached.  (3)  The  j>osi(ions  of  the 
ascemiing  and  descending  colons  are  represented,  in  the  loins,  by  vertical 
lines  drawn  upward  from  a  point  1.3  cm.  (J  inch)  posterior  to  the  center 
of  the  crest  of  the  ilium  (that  is,  a  fxiint  T.3  cm.,  or  ^  inch,  posterior  to  a 
fKiint  midway  between  the  anterior  and  po.sterior  superior  iliac  spines).  (4) 
If  a  temporary  fecal  fistula  be  s<»ught,  no  spur  should  be  formed  in  suturing 
the  knuckle  into  position.     If  a  |>ermanenl  artificial  anus  be  sought,  a  spur 
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should  be  made  in  the  knuckle,  to  prevent  the  flow  of  contents  of  the  proximal 
into  the  distal  gut.  (5)  By  operating  in  the  intramuscular  manner,  hernia 
is  less  apt  to  follow — and,  additionally,  greater  sphincteric  control  b  secured. 
(6)  Where  a  temporary  opening  is  sought,  the  bowel  is  opened  longitudi 
nally — and  transversely  where  a  permanent  opening  is  planned. 


LEFT  INGUINAL  COLOSTOMY. 

Description. — Left  Inguinal  (Iliac  or  Anterior)  Colostomy  consists  in 
making  a  more  or  less  permanent  opening  in  the  sigmoid  flexure  of  the  colon, 
in  the  left  iliac  region,  through  the  peritoneal  cavity.  The  manner  of  suturing 
the  intestine  to  the  abdominal  wall  will  differ,  dependent  upon  whether 
a  temporary  fecal  fistula  or  a  permanent  artificial  anus  be  sought.  Also 
the  final  steps  of  the  operation  will  differ,  dependent  upon  whether  the  bowel 
is  to  be  opened  at  once,  or  whether  the  operation  is  to  be  performed  in  tvo 
stages  and  the  bowel  opened  in  three  or  four  days,  after  adhesions  haw 
formed  and  the  peritoneal  cavity  is  shut  off— and  also  as  to  whether  the 
opening  is  to  be  temporary  or  permanent.  The  operation  is  generally  done 
upon  the  left  side — though  it  may  be  done  upon  the  right — the  steps  being  the 
same  in  either  case.  The  operation  is  generally  done  for  some  obstnictioft 
(usually  cancer  of  the  rectum),  or  other  condition,  distal  to  the  site  of  the 
colostomy. 

Preparation — Position. — As  for  median  abdominal  section. 

Landmarks. — Umbilicus;  left  anterior  superior  iliac  spine;  Poupart's 
ligament. 

Incision. — About  5  to  6.5  cm.  (2  to  2^  inches)  long — crossing,  at  right 
angles,  an  imaginary  line  from  the  umbilicus  to  the  left  anterior  superior 
iliac  spine,  at  a  ix)int  about  4  cm.  (i^  inches)  internal  to  the  iliac  spine,  the 
center  of  incision  being  upon  this  imaginary  line.  The  incision  will,  there- 
fore, be  about  parallel  with  Poupart's  ligament  and  with  the  fibers  of  tho 
external  oblique.  This  incision  corresponds  with  McBurney's  incision  f<ir 
appendicectomy,  except  that  it  is  upon  the  left  (see  Fig.  355). 

Operation. — Up  to  the  opening  into  the  peritoneal  cavity,  the  steps  arc 
practically  the  same  as  in  McBurney's  intramuscular  operation  for  the  re 
moval  of  the  appendix  (page  637).  (i)  Incise  the  skin  and  fascia  in  tho 
above  line,  clamping  the  bleeding  vessels.  (2)  Separate  and  retract  the 
fibers  of  the  aponeurosis  of  the  external  oblique  in  the  Hne  of  their  cleavage. 

(3)  Separate  and  retract  the  fibers  of  the  internal  oblique  in  their  cleavage. 

(4)  Similarly  sey)arate  and  retract,  intramuscularly,  the  fil)ers  of  the  trans 
versalis.  (5)  Divide  the  transversalis  fascia  and  subi)eritoneal  connective 
tissue  in  the  line  of  separation  of  the  transversalis  muscle,  for  about  4  t«» 
5  cm.  (i^  to  2  inches).  (6)  While  holding  the  parts  apart,  replace  the  re 
tractors  which  have  retracted  the  several  tissues  in  their  cleavage  line  by 
two  retractors — drawing  the  lips  of  the  wound  asunder  in  the  two  most  a>n 
venient  directions.  (7)  Intnxiuce  the  right  index-finger  into  the  peritoneal 
cavity  toward  the  left  iliac  fossa— entering  at  the  outer  angle  and  pas.-^inir 
downward  and  toward  the  median  line,  with  the  finger  held  in  a  htx>k  like 
fashion— hooking  up  the  sigmoid  flexure  of  the  colon  and  bringing  it  out 
into  the  wound  —recognizing  it  by  its  appendices  epiploica?.  its  sacculations, 
and  its  longitudinal  bands.  .After  drawing  the  loop  well  out,  return  into 
the  lower  anijie  of  the  wound  all  the  excess  drawn  out  of  the  upper  angle, 
until  checked  by  the  mesocolon — thus  a.ssuring  that  there  will  be  no  downward 


LEFT  INGUINAL  COLOSTOMY. 


7.^3 


I 


sagging  of  the  intestine  from  above,  with  consequent  tendency  to  hernia  of 
the  proximal  gut  throixjjfh  the  ariifKtal  opening.  The  steps  of  the  operation 
from  this  point  on  will  be  determined  by,  (a)  the  object  s«iyght,  as  to  ])er- 
manency  of  opening — and,  (b)  as  to  whether  the  intestine  mu.st  be  opened 
at  once,  fa)  Where  a  temporary  fecal  fistula  is  intended  :— In  this  rase 
the  presenting  convexity  alone  (represenling  from  one  haif  to  three  fourths 
of  the  circumference  of  the  intestinal  luhe)  is  sutured  into  the  wound,  the 
convexity  of  the  gut  being  held,  during  suturing,  into  contact  with  the  wound 
by  two  silk  traction-sutures  passed  through  the  serous  and  muscular  coats, 
preferably  through  the  superior  longitudinid  band  of  the  colon — (or  ihis 
aspect  of  the  intestine  may  be  gently  grasf}ed  with  forceps).     (See  Fig.  432.) 


Vig.  43».— Lkft  iNGi'iNAi.  Colostomy— FOR  Temporary  Fbcai.  FisTtit-A :— A,  A,  Tem|>ordrv 
liieatunES  drawitii;  sixmoid  flexure  of  colon  into  wound  ;  B,  B,  Suiurrv  uniting  peritoneum  anrl 
lower  pan  o(  mu^rular  wall  of  woiiml,  to  s«'tous  and  muscular  coats  ot  iniesiinc  ;  C,  C,  Suture?,  jwiss- 
iliS  through  iteriioneum  .'uiii  lower  ipart  oi  mu<>i-ular  wall,  on  one  sirte  ;  serous  and  mus.ful.ir  i:«».it«.  o( 
intesiine.  in  center;  and  prtiloncum  and  lnwrr  pan  of  Rms*:ular  wall.on  opposite  side :  D.  D,  Sutures 
pxssiiiK  ihroujih  enlire  ihic-kness  of  muscular  wall.  Position  of  future  axial  incision  in  colon  if,  shown 
hv  dotted  lines. 


Continuous  or  interrupted  silk  or  chromic  gut  sutures  are  now  passed  through 
the  serous  and  muscular  coats  of  the  intestine,  on  the  one  hand,  and  the 
peritoneum  anrl  muscle  tissue  of  the  abdominal  wound,  <»n  the  niher — passing 
sufTiciently  far  from  the  free  edge  oi  the  peritoneum  so  that  some  wi<lth 
of  peritoneum  will  be  approximated  to  gut— thus  bringing  serous  surfaces 
into  contact.  Preferably  the  lower  line  rif  sutures  is  passe<l  through  the 
lower  longitudinal  band — and  the  upper  line,  near  the  mesenter\'.  .\jiy 
excess  of  abdominal  wound  is  first  closed  from  either  end  by  interrupted 
sutures  passed  as  in  abdominal  section.  If  haste  is  unnecessar}-,  the  opening 
is  made  in  two  or  three  days,  when  the  serous  .surfaces  have  united.  \n 
incision  of  about  2  cm.  (J  inch)  is  made  into  the  long  axis  of  the  gut— and 
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the  edges  of  the  intestinal  wound  (all  of  the  coats)  are  sutured  to  the  skin 
of  the  abdominal  wound.  If  haste  is  necessary,  the  above  is  done  at  onct. 
(b)  Where  a  permanent  artificial  anus  is  intended : — The  knuckle  »{ 
intestine  is  drawn  well  out  of  the  wound,  exposing  its  mesenten*.  Ind-e 
the  mesenter)',  in  a  line  with  its  vessels,  and  near  the  bowel — and  in>en 
a  short  glass  rod,  or  similar  object,  through  this  op)ening — the  ends  of  the 
glass  rod  resting  on  either  side  of  the  edges  of  the  wound.  If  the  .slit  thmugh 
the  mesentery  he  excessive,  the  excess  is  gut-sutured.  The  two  limbs  oi 
the  knuckle  above  and  below  the  rod  are  sutured  to  each  other  by  gut  sutures 
pa.ssing  through  serous  and  muscular  coats  and  approximating  their  mesen- 
teric aspects,  thus  forming  a  spur  of  the  walls  so  brought  into  apposition. 


-■  ^. 
3 


l';»:    4.;.X  — I  KKT   iNilflS^I    iOl  OSTOMY- FUR    I'KBMANFNT  ARTrPICIAt.    ANJ"S;— A.  A.  T«Tnpi.-jr« 

»fav:-o!i-".i;.\tti:c>  i1:.i«!:n;  -:cni<^'.ii  ricxuTO  ot  co.nf,  inin  woiitui  :  P..  B.  Sutures  uriitirif;  [icrilMiuuri  :i-  i 
low-.-:  ;m::  o:  n*,uv.;'.i:  \*,i"!  oi  woutuI.  to  icrou>  arnl  muscul.ii  » iKils  of  imt*>tin(.':  C.  C,  Suturr-  i's — 
ini;  ;Jir,*'.:i:''  iHT-.tiv-eiim  .»:;•.!  '.owor  p.irt  «>!  musvisl.ir  wall,  nn  oiie  >i<ie.  scrou*"  arul  niu^x'uiar  *.■•.»:»  i-; 
m:o^f.!M-.  ::\  .ov.f  .  .\'.A  iH^rit.'Tuum  av.il  lowi-r  p.irt  of  nm^cu'.ar  wall,  on  opitusitc  side  :  l>.  l>.Su'.u->-^ 
pA'.s:-.!;  -.I".'-.):'^  »-'.;Te  •.Iv.Wtjo-'.  of  mus^u'.ar  wa  I.      Position  ot  tu:urt>  t'X'.ision  <>f  iriaiiji;ular  jm.r  i>: 


i>00 

is  !ho 

|v:i:. 
h.iv:o 


roi  i 


■'0   v.>>t   : 
t\>:xv-:'-. 


H.ivini;  first  ilosotl  in  any  excess  of  aMominal  wound  from 
ut;ire>  .ippliod  as  in  alxlominal  section,  the  protrude<i  knut  kie 
i:Uv>  the  woiinii  l>v  silk  or  chromic  gut  sutures  passing  throuijii 
>r.:l.'.r  OMts  oi  the  intestine,  on  the  one  hand,  and  throui:  i 
i  :^v.:>.vIo  tissue  of  the  alxlominal  wound,  on  the  other.  If 
■OvVvsj.ry  -w.iit  two  or  three  days  until  the  serums  surfaces 
■\i  ;:u*  :vr::v>:ioum  has  been  shut  otT — then  seize,  with  rat- 
:l.c  :r  :r.i".cv;;  knuckle  oi  intestine  and  cut  i>ul  trans\erx'ly. 
;:.c  r<v;.  a  V  >h.\iH\l  st^jment  of  gut.  with  >viss<irs — e\ci-in^ 
...'.\  t  c  i":"ro.  liiameUT  oi  gut.  with  the  apex  of  the  e\ii>eil 
•A.u:c  :'x  iiiv.hs  have  been  sutureil  It^gether.     Let  the  distal 
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end  of  the  intestine  retnicl.  Suture  the  margins  of  the  proximal  end  tn  the 
skin  of  the  abdomen.  Remove  the  glass  rod  in  about  seven  days — and 
the  sutures  in  about  ten.     If  haste  be  necessary — ^the  above  is  done  at  once. 

Comment. — (i)  Slight  variations  occur  in  the  o|>enition  as  done  by 
MavfH; — the  knuckle  of  intestine  is  drawn  uut — the  glass  rod  passed  through 
the  mesentery — the  limbs  of  the  loop  sutured  together  as  above, — following 
which  the  steps  will  dilTer  as  to  the  object  sought  ;^(a)  If  the  intestine  is 
to  be  opened  at  once — it  is  stitched  to  the  parietal  peritoneum,  as  described 
above; — ^(b)  If  the  intestine  is  not  to  he  opened  at  onte — it  is  not  stitched, 
but  simply  gau/x  is  packed  around  and  under  the  glass  rtxl; — (c)  If  the 
opening  is  to  be  |)ermanent — the  bowel  is  to  be  divided  transversely  in  from 
four  to  six  days,  through  one-third  of  its  diameter — an  irrigating  lube  is 
then  inserted  and  the  intestines  washed  out — and  in  two  or  three  weeks 
later  the  transverse  division  is  completctl — the  edges  of  the  proximal  gut 
are  sutured  to  the  margins  of  the  skin  and  the  distal  en(J  left  unsutured— 
and  the  rod  is  then  withdrawn; — (d)  If  the  opening  is  to  be  temporary — 
the  intestine  is  incised  in  its  long  axis — and,  when  the  oj>ening  is  ready  to 
be  dispensed  with,  the  rtxl  is  withdrawn  and  the  knuckle  of  intestine  allowed 
to  retract  (no  suturing  to  the  skin  having  taken  place) — the  opening  often 
closing  of  its  own  accord.  (2)  As  small  an  abdominal  incision  as  possible 
should  be  made,  in  order  to  lessen  the  chance  of  hernia.  The  higher  up 
the  aUiominal  wall  the  opening  is  made,  the  less  the  chance  of  hernia.  Some 
surgeons  make  the  incision  parallel  with  the  outer  third  of  Poupart's  ligament. 
(3)  If  the  small  intestine^  mesentery,  or  omentum  present  during  oj>eration, 
they  are  pushed  back  into  the  alxJomen,  (4)  If  the  sigmoid  flexure  cannot 
be  located  readily,  it  can  be  found  by  injecting  water  through  the  rectum, 
while  the  finger  in  the  wound  feels  for  the  enlarging  bowel.  (5)  The  use 
of  the  rod,  or  other  object,  to  pierce  the  mesentery  is  not  absolutely  necessary. 
The  mesocolon  can  Ijc  sutured  to  the  edges  of  the  abdominal  wouml  instead. 
(6)  In  stitching  the  intestine  into  the  wound,  the  stitching  is  so  done  as  to 
give  the  proximal  part  of  the  loop  ample  room,  and,  at  the  same  time,  make 
pressure  upon  the  distal  part^  to  jircvent  the  passage  of  intestinal  contents 
into  it.  (7)  Sometimes  the  parietal  pcritimeum  is  ilrawn  suOiciently  out  to 
be  sutured  to  the  margin  of  the  skin  around  the  wound,  the  muscle  layers 
not  being  included — and  the  intestine  is  then  sutured  to  this  parietal  ]>erito- 
neum.  Hut  firmer  union  is  probably  secured  by  the  principal  method  de- 
scribed above.  (8)  Sometimes  (though  hardly  to  be  rec<jmmended)  instead 
of  making  a  spur,  which  is  often  inet^cient,  the  btnvel  is  cut  through  ab<ive 
the  obstruction  (when  performed  fttr  that  purpose)  and  the  lower  end  is 
closed  by  inverting  the  edges  of  the  distal  end  by  a  double  row  of  sutures, 
the  outer  row,  an  overhand,  continuous  suture;  the  second,  a  row  of  Lem- 
berts;  and  this  end  is  dropped  into  the  abdominal  cavity.  The  eflges  of  the 
proximal  gut  are  then  sutured  into  the  alxJominal  w<»und  by  two  tiers  of 
sutures;  the  lower,  of  chromic  gut,  through  the  serous  and  muscular  coals 
of  the  gut  (a  short  distance  from  the  edge),  and  peritoneum  and  muscles 
of  the  abdominal  wound:  the  marginal,  of  silk,  through  all  the  coats  of 
the  gut,  and  the  skin.  The  method,  however,  is  not  indicated  when  it  is 
desirable  to  keej)  the  upper  end  of  the  distal  gut  patulous,  where  drainage 
below  is  difficult. 

Note.— Right  Inguinal  Colostomy,  or  Cax-ostomy,  is  but  rarely  done. 
The  contents  of  the  ascending  colon  (from  the  nearness  of  the  small  intestine) 
are  more  liquid  and  less  easily  cemimtlcd  through  such  a  fistula  or  anus. 
The  absence,  or  shortness,  of  the  mesentery  also  makes  the  attachment  to 
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the  abdominal  wall  more  difficult.  The  operation  is,  practically,  done  only 
when  the  site  of  the  trouble  is  uncertain,  the  caecum  at  the  same  time  being 
distended, — or  when,  in  doing  a  Left  Inguinal  Colostomy,  it  is  impossn)le 
to  find  the  sigmoid  colon.  When  the  operation  is  done  at  all,  it  is  generally 
only  a  temporary'  fistula  which  is  made,  as,  when  this  site  is  selected,  it  is 
usually  an  operation  of  emergency  only.  A  Transverse  Colostomy  b  e\'en 
rarer. 


LEFT  LUMBAR  COLOSTOBIY. 

Description. — Left  Lumbar  (Posterior)  Colostomy  consists  in  making 
an  opening  posteriorly  through  the  loin,  over  the  descending  colon — extra- 
peritoneally.  Rarely  the  opening  is  made  over  the  ascending  colon,  in  the 
right  loin. 

Preparation — Position. — As  for  median  abdominal  section. 

Position. — Patient  Hes  upon  opposite  side  and  near  edge  of  table,  with 
a  hard  pillow,  or  support,  under  the  opposite  loin,  to  render  prominent  the 
site  of  operation, — Surgeon  on  side  of  operation, — Assistant  opposite. 

Landmarks. — Position  of  descending  colon — namely,  a  line  extending 
vertically  upward  from  a  point  about  1.2  cm.  (^  inch)  posterior  to  the  center 
of  the  iliac  crest  to  the  twelfth  rib — which  line  will  about  correspond  with 
the  outer  border  of  the  quadratus  lumborum. 

Incision. — About  7.5  to  10  cm.  (3  to  4  inches)  long — placed  obliquely 
between  the  twelfth  rib  and  the  crest  of  the  ilium,  with  its  center  over  the 
center  of  the  vertical  line  representing  the  course  of  the  descending  colon— 
which  incision  will  run  in  the  direction  of  a  line  extending  from  the  anterior 
superior  iliac  spine  to  the  angle  formed  by  the  twelfth  rib  and  the  outer 
border  of  the  erector  spinje  muscle,  the  incision  beginning  at  about  the  outer 
border  of  this  muscle.     (See  Fig.  434.) 

Operation. — (1)  Divide  the  skin  and  the  thick  subcutaneous  fatty  fasda. 
clamping  all  vessels,  (2)  Divide  the  latissimus  dorsi  and  its  aponeurosis  in 
the  p<isterior  part  of  the  wound — and  the  posterior  part  of  the  external  oblique 
in  the  anterior  part.  (3)  Divide  the  internal  oblique,  e.xposing  the  lumbar 
fascia  posteriorly.  (4)  Recognize  and  protect  the  twelfth  dorsal  nene  and 
accompanying  branch  of  the  lumbar  arter}-.  (5)  Divide  the  lumbar  fa>t-ia 
and  the  transversalis  muscle,  exposing  the  anterior  margin  of  the  quadratus 
lunilnirum  (which  rarely  requires  division)  in  the  posterior  angle  of  the 
wouml.  and  the  transversalis  fascia,  (6)  Dinde  the  transversalis  fascia, 
fri^ni  the  quadratus  lumborum  to  the  anterior  angle  of  the  wound,  exposing 
the  sub|x?ritoneal  tissue — avoiding  the  twelfth  nerve  on  its  way  from  the 
quatiratus  luml>orum  to  the  transversalis  muscle.  (7)  A  distended  colon  may 
now  prv^tnule  ihn^ugh  the  subperitoneal  connective  tissue  into  the  wound  - 
this  arev^lar  fatty  tissue,  often  very  thick  and  fatty,  lying  around  the  kidney. 
boini:  separateii  by  the  fingers  and  forceps,  or  by  a  blunt  dissector.  If  the 
colon  tlv>es  ni^  thus  pn^trude.  insert  an  index-finger  through  this  subperi- 
tonoal  arov^lar  tissue,  while  the  parts  are  well  retracted  l)ehind  the  lumbar 
f.isiia  tv  llowinii.  with  the  back  of  the  finger  toward  the  patient's  back. 
alone  ;ho  aTi:ori-^r  surface  of  the  quadratus  lumborum,  aiming  for  the  angle 
bot\MV!i  iho  quadratus  lumbv>rum  and  the  psoas,  toward  which  angle  the 
|H^su  ri«T  ««urt\uY  oi  the  colon  presents,  lying  anterior  to  the  plane  of  the 
kidiH  \ ,  t!io  lower  ix^rtion  of  which  (kidney)  is  generally  felt.  The  finger 
\\hivh  !\i>  |viNSi\i  thnniiih  the  subj>eritoneal  areolar  tissue  and  is  carefully 
workij'.vi  Ivhitui  the  |x"ritoneum  is  aided  in  its  search  by  rolling  the  body 
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over  toward  the  side  of  operation,  while  the  assistant  presses  the  anterior 
abdoniinal  wall  firmly,  so  as  to  aid  the  colon,  by  gravity  and  pressure,  to 
fall,  as  it  were,  into  the  curved  index  finger.  The  colon  is  generally  recog- 
nized by  the  thickness  of  its  wall,  by  ihe  absence  of  the  peritoneal  coat,  and 
sometimes  by  the  posterior  longitudinal  band.  (8)  Grasp  the  non-mesenteric 
aspect  of  the  colon  with  the  fingers,  or  special  forceps,  and  bring  it  out  to 
a  level  with  the  surface — no  loop  being  here  drawn  out  ni  the  wound  as  in 
the  anterior  operation.  The  colon  is  held  in  place  with  forceps,  or  traction- 
sutures,  or  temporarily  allowed  to  fall  back  into  place — while  the  excess 
of  the  abdominal  wound  is  closed  from  either  end — by  layer  suturing  with 
chromic  gut,  or  by  masssuturing  with  chromic  gut,  silk,  or  silkworm-gut, 
leaving  just  space  enough  for  the  emergence  of  the  gut.  (9)  The  convex 
dome  of  the  gut  is  sutured  into  the  lips  of  wound — by  interrupted  sutures 


Fig.  434 — Lei'T  Li'MBAR  CoLosToMV :— A,  Twellth  rih  ;  B,  Iliac  crest;  C,  Lattssimus  dorsi 
muscle,  D,  External  oblique  muscle;  E,  Left  kidney;  K.  Descvriding  colon;  G,  Line  of  incision  fur 
Icfl  lumbtir  coloiitomy. 
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of  silk  passing  thnmgh  the  fibrous  and  muscular  coats  of  the  Intestine,  on 
the  one  hand,  and  ihe  skin  of  the  abd«>mcn.  or  as  near  it  as  possible,  on  the 
other,  (lo)  If  haste  be  unnecessary — several  days  are  allowed  to  pass,  for 
union  of  intestine  to  abdominal  wound  to  occur,  and  then  the  intestine  is 
incised  ami  the  lips  »d  the  intestinal  wound  sutured  to  the  lips  of  the  ab 
dominal  wound — by  interrupted  sutures  ol  silk,  or  silkworm-gut.  [Kissing 
through  ail  the  coats  of  the  bnwel,  and  through  the  skin  nf  the  abdomen, 
or  as  near  it  as  p<issible— the  sutures  being  passed  from  the  skin  into  the 
gut  (making  infection  le.ss  likely),  (li)  If  haste  be  neces.sar>' — the  ab<ivc 
incision  is  made  at  once.  (I2)  If  a  temporary  fecal  fistula  ^>e  intendetl— 
ihe  gut  is  incised  in  its  longitudinal  axis.  (IJ)  If  a  permanent  artificial  anus 
be  intended — the  gut  i>  drawn  as  far  into  the  wound  as  possible  (which  is 
never  as  far  as  in  the  anterior  operation)  and  divided  nearly  through — the 
object  being  to  form  a  spur  as  in  the  anterior  operation. 
47 
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Comment. — (i)  The  outer  border  of  the  erector  spinae  is  the  superficial 
muscular  guide  to  the  colon.  The  outer  border  of  the  quadratus  lumbonira 
may  be  cut  to  expose  the  colon  if  necessary.  (2)  The  operation  is  difficult 
in  very  thick  loins — thorough  retraction  aids  the  steps.  (3)  It  is  important 
to  recognize  and  open  up  the  transversalis  fascia — and  not  mistake  it  for 
the  peritoneum.  The  bulging  peritoneum  has  been  mistaken  for  the  colon. 
The  duodenum  has  been  mistaken  for  the  ascending  colon  in  operating  on 
the  right  side — and  the  stomach  for  the  descending  colon  in  operating  en 
the  left  side.  The  kidneys  and  small  intestines  have  been  mistaken  for 
the  colon.  The  small  intestines,  when  encountered,  lie  external  to  the  colon. 
The  colon  is  generally  distinguished  by  its  longitudinal  bands,  anterior, 
posterior  (at  the  mesocolon,  when  the  mesentery  is  present),  and  one  internal— 
by  its  greater  fixity, — and  by  its  sacculations  (often  filled  with  sc>bala). 
The  descending  colon  is  sometimes  congenitally  absent.  The  large  intestine 
may  be  distended  with  air  or  water  to  aid  its  recognition.  The  empty  cokn 
is  often  hard  to  detect.     If  all  means  of  detection  fail,  do  a  median  abdominal 


FiR.  435.— Transvkrsk   Skction  of   thk    Posterior    .Xbdominai.   Wai.i.    in  thk   Lvm*^^ 
Rf.<;ion  :— A,  Erector  spiiiie   muscle;  B.  Quadratus   lumborum  ;  C,   Psoas  m.-iK'iu!^:    D,  Lati*-«vr*^* 
dorsi ;  E,  External  oblique  ;  F,  Internal  oblique;  G,  Transversalis  ;  H,  The  descending  colon  sh''**\ 
in  its  usual  position,  and  without  .1  mesentery,  as  usual  ;  I.  The  ascending  colon  shown  with  a  n* 
entery  (an  exceptional  occurrence).     (Modifie<l  from  Gray.) 


section — find  the  bowel — and  then  complete  the  lumbar  of)eration.     (4)  ^^ 
the  peritoneum  be  accidentally  opened,  clo.se  it  by  gut  suture  if  possib^^ 
If  thi.s  cannot  be  done,  no  harm  is  generally  done  by  accidentally  ojK'nir''^'^ 
the  peritoneum  in  this  locality.     Draw  the  intestine  into  the  wound  an  ^ 
fix  it  there.     (5)  If  the  mesocolon  be  present,  the  abdominal  cavity  must  b^^ 
opened,  unless  the  lamina*  of  the  mesentery  can  be  split — which  can  generally 
be  done.     (Sec  Fig.  435.)     A  branch  of  the  inferior  mesenteric  arterv-  ma;^ 
guide  to  a  separation  of  the  lamina?.     (6)  The  non-peritoneal  .surface  of  thc^ 
colon  is  generally  thickly  covered  with  fatty  areolar  ti.ssue — which  als<i  inter-^ 
vcncs  between  the  colon,  in  front,  and  kidney,  diaphragmatic  crura.  an<i^ 
quadratus  lumborum,  behind.     (7)  The  empty  descending  colon  is  apt  t<»^ 
tend  further  toward  the  median  line,  behind  the  border  of  the  quadratu> 
luml)()rum,  than  a  distended  one — so  that,  in  such  cases,  the  normal  site 
of  the  distended  colon  is  more  apt  to  be  occupied  by  peritoneum,  which 
is  consequently,  under  these  circumstances,  more  apt  to  be  opened.     (8) 
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Owing  to  the  fixity  <>f  the  colon,  it  is  nften  hard  to  get  enough  of  it  into  the 
wounti  to  form  a  spur,  in  the  o[>erittion  for  artificial  anus — though  enou»^h 
for  a  feail  fistula  is  generally  to  be  gotten.  If  difficulty  be  experienced  in 
causing  sufticienl  bowel  to  jjrotrude,  a  l*aul  tube  may  be  tied  intn  the  gut, 
the  balance  of  the  wound  being  closed  about  it.  (9)  Right  lumbar  colostomy 
may  be,  but  rarely  is,  performed. 


f 


I 
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OPERATION  FOR  THE  CLOSURE  OF  FECAL  FISTULA  AND 
ARTIFIQAL  ANUS. 

Description. — Sometimes  occurring  alone,  and  i^omelimes  as  a  result  of 
the  «.>j>erations  jusi  described  for  the  formation  of  fecal  fistula  and  artificial 
anu.s,  a  mure  or  less  |>ermanent  ti>tulous  tract  between  the  intestina!  canal 
and  the  alxiominal  wall  is  left.  The  simplest  forms  of  such  hstulous  tracts 
tend  to  close  of  their  own 
acconi,  but  the  more  com- 
plicated generally  require 
some  o^ieration  for  their 
closure.  These  fistulic  lead- 
ing to  same  part  of  the 
large  or  small  intestine 
are  generally  one  of  three 
kinds: — (i)  The  gut  is  not 
l)ent  u)x>n  itself  to  any 
extent;  there  is  no  spur; 
hut  little  of  the  intestinal 
wall  is  invctlved;  the  n]H.'n 
ing  is  small;  the  skin  an<i 
intestinal  mucous  mem- 
brane are  connected  by  a 
sinus-like  commurtication 
(see  Fig.  43^.  A);— fi) 
The  gut  is  l>ent  somewhat 
more  upon  itself;  an  in 
complete  spur  is  present; 
more  of  the  intestinal  wall 
has  l)een  lost;  the  o[>ening 
is  larger;  the  intestinal 
mucous     membrane     and 

the  alxiominal  skin  are  more  nearly  in  cimtact  (sec  Fig.  436,  B);  (3)  The 
gut  is  more  acutely  bent  on  itself;  a  markeil  spur  is  present,  forming  an 
obstruction  to  the  intestinal  passage;  the  amount  of  intestinal  wall  lo.st  may 
\>€  variable;  the  condition  present  genendly  being  an  exaggeration  of  (2)  (see 
Fig.  436,  C).  The  firocedure  for  the  closure  of  the  fistulous  tract  will  be 
modified,  therefore,  by  the  various  degrees  of  fistula  found  and  by  the  extent 
of  the  Jidjacent  adhesions. 

Preparation. — Xeighboring  skin  should  he  gotten  as  healthy  as  possible 
preliminarily.  Evacuation  of  intestinal  canal;  local  irrigation;  vicinity  of 
fistula  shaved.  Just  preceding  operation,  sinus  is  to  Ik?  gently  scraped  and 
again  irrigated — after  which  it  is  j>acked  with  a  small  s|wnge.  or  with  gauze, 
attacheil  t«)  a  piece  of  silk,  the  end  of  which  is  left  out — and  the  lips  of 
the  fistula   are  then   tightly  and  deeply  sutured  and  the  long  ends  of  the 


Fig.  436.— Forms  ok  Fecai.  Fisti'i  .«  and  ABTiFirrAL 
Am  ;— a,  First  (orin.  iiilcstint;  conncLlid  with  skin  by  :>iiius- 
likv  communicntinii  ;  H.  !>eCoii(l  form,  intestine  mid  skin  more 
ilirt'cllv  in  cotilatl  Jtn«!  KUt  slijihtlv  bent  on  itself;  C,  Third 
form,  shouiTij;  lorniali<.in  at  marked  ^pur. 
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sutures,  after  t>'ing,  arc  knotted,  or  grasi)ed  by  clamp-forceps,  and  draini 
upward. 

Position. — Patient  supine  on  edge  of  table  nearer  fistula ;  Surgeon  on  side 
of  fistula ;  Assistant  opposite. 

Landmarks. — Site  of  fistula  and  known  relation  of  neighboring  parts. 

I.  Cases  in  which  the  operation  involves  the  peritoneal  cavity-no 

extensive  adhesions  existing — or  where  it  is  desired  to  free  existing  adhe- 
sions before  excising  the  fistula : 

Incision. — An  elliptical  incision  is  made  around  the  fistulous  openini; 
its  long  axis  will  generally  be  vertical  in  operating  upon  fistulae  of  the  small 
intestine,  and  will  usually  correspond  with  the  long  axis  of  the  large  cut 
in  operating  upon  parts  of  the  colon — and  the  length  and  breadth  of  the 


1   in.   4,;?.      ttPKkAI'ON    FOR    CVKK   OK    KhrAI.    FlSTfl-A    OR    ARTlKtriAl     Ani  S  ;  — A.  SWliI  ..i«-^'^ 

of  fi>uil.i  V  "I'-oil  In  sutuiL's  u-od  a>»  tr.u  tioii-sulure>i ;  B,  Kllipsc  «.»f  al>«i<>tMiii:il  wali  l<>  Ix   n.-m<>\<  ■!  ''*" 
its  iiiini  1'.  viipKil  hvexuiii.ilop<.-iiiim  m  (istiila  :  C,  Ellipse  <  it  iiUrstiiu-  tulx-  icnn»\i<l.  iik1»i1ii'.j  i  i 
ol   ti>tii!oii-  tt.»>!;  n.  r<««-iti<>ti  <\i  sotiu-  ni   iho  I.t'tnlH.-rt  siitiin-s  wliich  will  «.l<>>c  m  cniin-  ci'.ipt 
0|KMiiii>;  :ii  i:it<.'-tiiic  .ittoi  i-\i  i-^ii'ii  ni  ti>tiil<>us  tiail. 

cllip>o  ^^ill  W  planiietl.  a<  far  as  possible,  to  cxten<i  bcvontl  the  adhc-ii'    ' 
prol>al)l\  >urroun(ling  the  >inus. 

Operation,     (i)  Having  sutured   the   fistulous  (>|)ening  an<l   using  ;}^ 
suture^  a-i  traviion-l.H>|>s,  this  incision  is  carefully  deeiK'mHl  on  each  >ide 
clamping   l>'krtlinir   voxels — and  guarding  against   o[)cning  the   |X'ritoneiir^ 
|uvrnaH!iv!\,  or  viittini;  into  an  adherent  coil  of  intestine.     (See  Fig.  4;;-. 
[2^   \u  pa»iiv:;  ihrouijli  the  thickness  of  the  alxlominal  wall,  the  courx*  <« 
the  i'uUion  i^  iiireried  by  the  .sensation  and  form  of  the  di>tende<i  fistub 
a\\k\  I»\  the  loll  in«le\  linger  within  the  wound.     In  difllcult  cast"*.  an<l  e-j*!' 
I  iall\  in  .Je\i»ii>  !"i>tuKe.  it  may  be  nece.s.<iir\-  to  intrtnluce  a  sound,  or  Ixmiiif 
through  I'u'  ^inu>  a-  a  pal]»al>le  guide.     (3)  Having  dee|>cne<l  the  inci-ion 
all  aiouinl.  iio\M)  to  the  |HTitoneum.  the  aUlominal  cavity  is  now  carefully. 
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opened  In  the  line  of  the  oricjiniit  ellipse.  If  ihc  ellipse;  lie  without  the  sile 
of  adhesions,  no  great  difficulty  will  be  experienced.  If  it  h*e  in  piirt  over 
adhesions,  a  finger  introduced  through  the  site  leading  into  the  free  |>eritoneal 
cax'ity  and  swept  around  the  sinus  will  serve  for  explt)ration  and  as  a  guide 
to  the  separation  or  incision  of  the  adherent  portion.  If  the  ellipse  lie  wholly 
over  iidhesions  and  come  down  upon  these  all  around,  greiit  care  is  require<l 
to  recognize  the  plane  of  adhesions  when  reached,  and  greater  care  slill 
in  separating  or  dividing  them  in  the  hne  of  the  ellipse.  (4)  Having  thus 
reached  the  intestines,  an  is<ilated  oval  island  of  tissues  (inclurled  in  the 
original  ellipse  and  in  deepening  the  ellipse  to  the  intestinal  wall)  will  be 
evident — free  above  and  continuous  with  the  intestine  l>clow — through  the 
center  of  which  the  sinus  extemls.  The  intestine  is  carefully  freed  and  drawn 
out  into  the  alxlominal  wtjund,  with  the  oval  island  of  tissues  still  adherent — 
and  the  neighlHiring  parts  packed  otT  with  gauze.  (5)  Having  pressed  away 
the  intestinal  contents  and  clam]>cd  the  gut  above  and  bekrw  the  site  of  the 
sinus,  a  small  elliptical  incision  is  made  in  the  gut,  circum.scribing  the  con- 
nection of  the  sinus  with  the  gut,  and  having  its  long  axis  coincident  with 
that  of  the  gut-and  the  incision  is  deepened  through  the  wall  of  the  gut, 
thus  excising  an  elliptical  piece  of  the  intestinal  wall,  representing  the  intes- 
tinal end  of  ihe  sinus.  The  escape  of  intestinal  contents  is  espjecially  guarded 
during  this  excision.  (6)  The  wound  of  the  inte.sline  is  at  once  closed  by 
a  double  row  of  sutures — a  continuous  tnerhand  suture  <»f  all  the  coats,  thus 
bringing  together  the  free  edges— followed  by  interruptc<l  Lcmberts  of  the 
outer  coats.     (7)  The  alxlominal  wtmnd  is  closed  in  the  usual  manner. 

II.  Cases  In  which  the  operation  does  not  involve  the  peritoneal  cavity— 
expensive  adhesions  extending  around  the  sinus,  and  it  being  possible  ti> 
excise  the  fistula  and  close  the  intestinal  wound  without  passing  beyond 
the  adhesions: 

Incision. — Same  in  form  as  above,  but  less  e.xten.sive. 

Operation. — (f)  The  operation  is  conducted  as  above,  except  that  care 
is  exercised  to  avoid  entering  the  abdominal  cavity,  which  can  be  done  only 
when  more  or  less  extensive  and  strong  adhesions  exist.  The  sinus  is  fol- 
lowed down  to  its  intestinal  end  by  cutting  directly  through  all  intervening 
tissues  to  the  intestinal  wall,  which  is  then  inci.sed  in  .such  a  way  as  to  ellipti- 
rally  excise  the  intestinal  end  of  the  fistula — guarding  against  injury  to  neigh- 
boring coils  of  intestines  and  viscera,  (2)  Having  exci.sed  the  sinus  without 
entering  the  peritoneal  cavity,  the  borders  of  the  wound  on  a  plane  with 
the  upjxT  wall  of  the  intestine  are  inverted  and  sutured  together  by  inter- 
rupted chromic  gut  or  silk  sutures,  applied  after  the  manner  of  Lembert's 
approximating  surfaces,  which,  while  not  peritoneal,  have  been  left  raw 
from  the  excision  of  the  sinus.  The  sinus  is  close<l  throughout  the  rest  (»f 
its  extent  by  deeply  buried  chromic  gut  sutures. 

III.  In  Other  cases  :— 

In  cases  where  large  and  obstinate  spurs  exist,  or  where  there  has  been 
much  loss  of  intestinal  wall — which  may  lie  found  to  be  the  case  after  having 
expose<l  the  parts  as  in  the  first  category  of  cases  mentioned  above,  a  partial 
enierectomy  may  be  done,  follmved  by  one  of  the  methods  of  entero-enteros- 
tomy.  Or  the  necessary  calibre  oi  intestine  may  be  gotten  by  some  form 
of  '*  elbowing, "  without  exci.sion.  Or  junction  of  the  involved  coil  of  intestine 
with  a  neighboring  coil  may  be  secured  by  lateral  anastomosis  without  partial 
excision  of  the  intestine,  after  having  closed  the  wound  in  the  intestine  left 
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lished  by  passing  a  soft  catheter,  through  the  wound  in  the  perineum,  into 
the  bladder- — the  catheter  being  held  in  place  by  the  pcrineiil  bandage. 
(6)  This  operation  is  generally  resorted  to  where  the  urethra  is  very  ex- 
tensively involved  or  destruyctl.  IL  therefore,  the  perineal  opening  is  not  to 
be  a  permanent  one,  steps  may  be  taken  subsequently,  after  restnriition  of 
ihe  struttures  in  whole  or  in  part,  with  reference  tu  the  opening  ujj  of  the 
anlorior  portion  of  the  urethra  by  dilatation  or  urethrotomy. 

Comment. — While  the  original  operation  by  Cock  was  done  in  this 
manner,  and  generally  abandoned  if  the  urethra  was  not  reached  in  two  or 
three  attempts,  there  is  no  reason  why  (and  this  is  now  generally  done)  the 
tissues  should  not  Ix;  divided  more  deliberately  and  the  urethra  more  j^ier- 
sistently  sought  for.  One  should  be  guided  by  an  intimate  knowledge  of 
the  anatomy  of  the  parts,  in  the  face  of  great  difficulties — for  often  the  struc- 
tures are  unrecognizably  altered. 


URETHRORRHAPHY. 

Description. — Suturing  of  the  urethra.  Indicated  in  incised  and  rup- 
tured wounds  and  in  fistula. 

Preparation — Position. — As  for  Urethrotomy. 

Landmarks— Incision. — Uetermined  by  nature  and  site  of  wound. 

Operation. — Having  exposed  the  .site  of  the  wounded  urethra,  by  ex- 
ternal incision — a  metal  sound  or  soft  catheter  is  jjasscd  through  the  urethra, 
using  special  care  not  to  increase  the  wound.  With  fine  chromic  gut,  or 
fine  silk,  carried  in  a  curved  needle  held  in  a  holder,  the  opposite  edges  of 
the  wounded  urethra  are  unilerl  by  interrupted  sutures  passing  through  the 
entire  thickness  of  the  lips  of  the  wound — except  the  mucous  membrane.  A 
soft  catheter  is  worn  for  two  or  three  days,  until  lime  has  been  given  for  the 
shutting-olil  of  the  wound  from  the  interior  of  the  urethra.  The  external 
wound  is  left  open,  being  packed  with  gauze  until  the  urethral  wall  has  healed 
— to  avoid  the  danger  of  urinary  infiltration. 

Comment. — There  are  several  plastic  operations  which  may  be  done  for 
urinary  tistula. 
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Description. — Making  of  a  more  or  less  permanent  n^^ening  of  the 
urethra  upon  the  perineum.  Indicated  where  the  anterior  portion  of  the 
urethral  canal  is  imfiermeable,  as  for  stricture, — ^or  in  case  of  amputation 
of  the  penis. 

Preparation— Position— Landmarks. — As  for  median  perineal  cys- 
totomy. 

Incision. — Determined  by  the  special  circumstances  of  the  case. 

Operation. — (a)  For  the  estaltlishment  of  l^rethrostomy  following  ampu- 
tation rtf  the  penis,  see  section  5,  under '*r>pcration,"  page  001.  (b)  In  per- 
forming Urcthrn.stomy  in  connection  with  a  strictured  urethra:— Hn\'ing 
exposed  the  strictured  site,  divide  the  urethra  transversely,  just  behind  the 
stricture,  and  free  the  proximal  end  of  the  urethra  to  a  limited  extent. 
Slit  the  proximal  end  slightly  upon  its  floor,  or  upon  floor  and  roof — and 
suture  the   li|>s   thus  formeil   by   slitting,   into   the   skin   of  the   perineum. 

I  Suture  up  the  proximal  end  of  the  distal  portion  of  urethra — and  close  the 
wound  up  to  the  margins  of  the  implanted  urethra. 
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upward,  the  parietal  peritoneal  flaps  are  sutured  tf>  the  serous  and  muscular 
coats  t>f  the  rectum  by  quilting  and  continuous  silk  sutures.  (4)  About  half 
a  dozen  silk  sutures  are  then  passed  in  the  following  order — through  all  the 
layers  of  the  edges  of  the  abdominal  wound — through  the  peritoneal  flap  of 
that  side^then  ihrough  the  serous  and  muscular  coats  of  the  intestine,  passing 
behind  the  longitudinal  band — out  ihrough  the  peritoneal  flap  of  the  opposite 
side — and  then  through  all  the  tissues  of  the  corresponding  edge  of  the  ab- 
dominal wound.  These  deep  sutures  are  then  ilravvn  light  and  tied — thus 
bringing  the  longitudinal  band  and  a  part  of  the  intestinal  wall  into  contact 
with  the  abdominal  wall — and  approximating  the  borders  of  the  wound  so 
that  they  grasp  the  longitudinal  band  and  part  of  the  wall  of  the  gut — and^ 
at  the  same  time,  closing  the  abdominal  wound. 


RECTOPEXY. 

VERNEl'lL'S  METHOD. 

Description. — Rectopexy,  or  Proctopexy,  consists  in  the  suturing  of  the 
prolaj)stMl  rectum  back  to  its  ]K)stericjr  bed. 

Preparation. — Bowels  emptied;  perineum  shaved;  prolapse  re|>laced. 

Position. — Patient  in  lithotomy  position;  Surgeon  seated  in  front  of 
perineum^  Assistant  to  one  side. 

Landmarks. — Anus;  ti]j  of  coccyx;  ischial  tuberosities. 

Incision. — Two  straight  incisit>ns  of  about  2.5  cm.  (i  inch)  in  length 
are  made  directly  outward  from  the  mid-lateral  aspect  of  the  anal  orifice 
(at  right  angles  lo  the  median  ijerineal  line).  Two  other  incisions  are,  later, 
made  from  the  tip  of  the  coccyx  to  the  outer  ends  of  the  two  lateral  incisions. 

Operation. — (i)  Deepen  the  lateral  incisions  through  the  skin  and  ex- 
ternal sphincter,  (a)  Deepen  the  posterior  incisiojis  Ihrough  skin,  fascia, 
and  external  sphincter,  raising  a  triangular  tlap  attached  at  its  base  to  the 
tissues  of  the  posterior  aspect  of  the  anal  orifice — and  displace  this  lia|>  for- 
ward, and  hold  it  out  of  the  way  by  retractors  or  skin  sutures.  (3)  Detach 
the  posterior  wall  of  ihe  rectum,  by  blunt  (iissection,  from  the  anus  to  the 
tip  of  the  coccyx,  and  for  the  width  tii  5  to  6.5  cm.  (2  to  2 J  inches),  (4) 
Pass  four  rather  stout  silk  sutures  transversely  through  the  posterior  wall 
of  the  rectum,  going  through  its  "tuter  c<»ats,  fur  as  nearly  (he  whole  width 
of  the  posterior  aspect  of  the  rectum  as  possible.  leaving  both  ends  of  the 
sutures  free.  These  sutures  are  parallel,  the  highest  being  opposite  the 
tip  of  the  coccyx,  Ihe  lowest  about  1.5  cm.  (f  inch)  from  the  anus,  and  the 
others  equidistant  between.  (5)  Pass  a  Reverdin  needle  (or  other  needle  with 
eye  at  point)  from  the  skin  without  to  the  denuded  surface  within — the  punc- 
tures being  made  about  4  cm.  (i<^  inches)  from  the  median  line  on  each  side, 
and  above  the  particular  thread  It*  l>c  drawn  through — the  uppermost  sutures 
coming  out  ihrough  the  skin  on  a  level  with  the  sacrococcygeal  articubtion, 
and  the  lowermost  opposite  the  lip  <"f  the  coccyx.  Kach  end  of  each  suture  is 
then  threaded  through  the  eye  of  the  needle,  in  turn,  and  thus  drawn  ihrough 
the  thickness  «>f  the  i_wislerior  jwlvic  wall.  (6)  The  free  enrls  of  these  sutures 
arc  then  tied  together  over  a  llrm  pad  of  gauze  (to  avoid  burying  into  and 
culling  the  skin) — either  the  opposite  ends  of  each  suture  being  tied  trans- 
versely together — or  the  ends  of  the  first  and  second,  and  of  the  third  and 
fourth,  tied  t»igether  in  a  vertical  line  on  either  side  Rather  slrong  traction 
is  made  rluring  suturing — to  approximate  and  retain  the  posterior  aspect  of 
the  denuded  rectum  in  contact  with  the  anterior  aspect  of  the  denuded  pelvic 
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wall.  (7)  Suture  the  triangular  flap  back  into  place—  narrowing,  at  the  same 
time,  the  anus,  by  suturing  the  inner  ends  of  the  lateral  incisions  somewhat 
further  inward  than  normal — freshening  the  margins  of  the  anus  suffidenily 
for  the  purpose  (the  original  incisions  may  be  planned  with  reference  to 
narrowing  the  anus). 

Comment. — The  same  object  may  be  accomplished  by  Tullle*s  somewhat 
similar  operation; — and  also  by  Peter's  operation  of  opening  the  abdomen, 
narrowing  the  barrel  of  the  rectum  by  invaginating  a  vertical  strip  of  its 
anterior  wall  by  Lemberts,  and  then  stitching  the  rectum  to  the  abdominal 
wall; — as  well  as  by  other  procedures. 


INTERNAL  RECTOTOMY. 

Description. — Rectotomy,  or  Proctotomy,  consists  in  the  division  of  the 
rectum  for  constriction,  obstruction,  or  the  removal  of  a  foreign  body.  In 
Internal  Rectotomy  the  rectum  is  dixided  from  within — and  is  generally  done 
for  stricture  of  its  lower  part. 

Preparation. — Bowels  emptied;  anal  region  shaved;  and,  at  time  of 
operation,  gauze  packing  of  rectum  above,  with  end  of  gauze,  or  attached 
silk  ligature,  held  ready  for  withdrawal. 

Position. — Patient  in  lithotomy  position;  Surgeon  sits  opposite  peri- 
neum; Assistant  to  one  side. 

Landmarks. — Anus;  known  course  of  rectum. 

Operation. — Insert  an  anal  speculum,  which,  when  opened,  will  expose 
the  site  of  stricture — introduce  a  straight,  narrow  bistoun-  through  the  specu- 
lum and  divide  the  strictured  site  in  the  posterior  median  line  until  healthy 
tissue  is  reached,  cutting  backward  from  above  downward — cutting  through 
sphincters  if  necessar)'.  Any  vessels  which  bleed  markedly  are  tied.  The 
wound  is  packed — and  the  gauze  \vithdrawn.  Some  form  of  dilator  is  worn 
for  a  time  after  the  operation. 


EXTERNAL  RECTOTOMY. 

Description. — In  the  operation  of  External  or  Posterior  Rectotomy.  or 
PrvH  totomy,  the  rectum  is  opened  fmm  without  and  from  behind — ^generally 
(oT  the  n^moval  of  foreign  bixiies.  tumors,  or  the  division  of  strictures — and 
usually  skives  a  fuller  and  higher  exposiure  than  Internal  Rectotomy. 

Preparation — Position. — .\s  for  Internal  Rectotomy. 

Landmarks. — .\nus;  tipofaxrcyx;  known  course  of  rectum. 

Incision. — An  external  incision  is  made  from  the  tip  of  the  coccyx  (or 
frxun  st^mewhai  l>eKnv  it,  acamling  to  circumstances)  down  the  median  line 
tv>  and  thrxniiih  the  anus. 

Operation.  ,i^  The  aln^ve  incision  is  first  made  through  the  sujierfidal 
|v»rt<  -and  all  bUxxlinii  a^ntrolled.  {2)  A  finger  is  then  placed  in  the  rectum, 
oi  a  >jvvial  ixiiivio.  and  up»^>n  this  the  whole  thickness  of  the  posterior  pelvic 
wall,  fn^tu  tip  of  avcvx  lo  anus,  is  di\-ide<l.  (3)  Having  completed  the 
di\i>^ivMi  of  the  rtvlum  and  accomplishetl  the  special  object,  the  wound  is 
Hva!i\i  -\<  i'uiivattxl  In  case's  whore  the  oj^ration  has  been  for  the  renn>val 
of  fv^tv;^:)  !\si\ .  tho  walls  of  the  rectum  are  to  l>e  carefully  brought  t<>ceiher 
bv  sutu:v  vhnv^.iiv  sz-t'— and  then  the  tissues  between  the  rectum  and  the 
skm.  jn^iviviinj:  the  latter,  are  brv>ughl  ti^gether  by  s»lk  sutures.     Where  the 
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ation  has  been  performed  for  stricture,  the  walls  of  the  rectum  are,  of 
course,  not  reunited — a  light  packing  is  placed  between  these  to  prevent 
their  reunion — and  then  the  tissues  intervening  between  ihe  intestinal  wall 
and  the  skin,  includint;  the  latter,  are  «iutured  with  silk — leaving  a  tem- 
j>orary  o[>eniiig  bchnv  that  no  accumulation  of  discharge  within  the  extra- 
intestinal tissues  may  take  place. 


k 


EXaSION  OF  THE  RECTUM  IN  GENERAL. 


Rectcctomy,  or  Proctectomy,  consists  in  tiie  excision  of  the  rectum,  in 
whole  or  in  part.  It  is  generally  resorted  to  fttr  malignant  disease,  in  cases 
where  there  is  little  or  no  involvement  of  neighboring  viscera  or  iynii>hutic 
glands.  The  operation  may  be  done  through  the  i>erineum— through  the 
sacrum — through  the  vagina — by  the  abdomen — or  by  the  cimibinefl  ahdomi- 

tnal  and  perineal  routes.     Proctectomy  may  be  partial  or  complete. 
Partial  Proctectomy  by  the  |>erincal  r<»ute  is  generally  confined  to  cases 
in  which  the  malignant  growth  is  within  10  cm.  (4  inches)  of  the  anus — and, 
in  women,  in  which  the  anterior  rectal  wall  is  not  in\oived  higher  up  than 
7.5  cm.   (3  inches).     With  s<tme  the  indication  for  the  f>erineal  n>ute  is  a 
growth  within  5  cm.  (2  inches)  of  the  anus.     Mt)derately  high  growth>  are  ap- 
proached by  the  sacral  route.     Very  high  involvements  ma>'  lie  approached 
Pby  the  combined  perineal  and  abdominal  routes. 
If  uninvolved,  the  sphincters  should  be  preserved — provided  their  nerve 
supply,  which  reaches  them  from  their  lateral  aspecl.s,  ran  he  retained  intact — 
and  subsequently  the  proximal  end  of  the  rectum  should  be  attached  to  the 
distal  end  containing  the  sphincters. 

The  division  of  the  sacrum  as  high  as  the  lower  border  of  the  third  sacral 
foramen  may  be  done  without  serious  injury'^  to,  or  serious  functional  impair- 
ment of,  neighboring  structures.  But  division  as  high  as  the  third  sacral 
foramen  has  been  followed  by  paralysis  of  the  bhuiticr. 

.\  wide  removal  of  circumanal  and  circumredal  tissues  is  indicated  in  all 
malignant  involvement.  If  involve*!,  the  prostate  gland,  pari  of  the  bladder^ 
or  the  rectovaginal  septum,  should  be  removed . 


EXCISION  OF  THE  RECTUH  BY  THE  SACRAL  ROUTE 

BY  PARTIAL  EXCISION  CJF  SACRl  M  —  KRASKES  OPERATION. 

Description. — Kraske,  having  incised  through  the  soft  li.s.sues  vertically 
downward  from  the  second  sacral  spine  to  the  anus  and  bared  the  coccyx 
and  left  lower  part  of  the  sacrum,  excised  the  coccyx — entirel)'  divided  the 
.sacro.sciatic  ligaments  and  completely  excised  the  left  lower  portion  of  the 
sacrum  along  a  line  curving  fntm  ihe  left  margin  of  the  sacrum  (on  a  le\el 
with  the  third  sacral  foramen)  along  the  lower  border  of  the  third  sacral 
foramen  to  the  left  inferior  comer  of  the  sacrum — and  thus  exposed  and 
excised  the  rectum. 

This  operation  subsequently  became  the  basis  of  various  mmlificalions. 
Hochenegg.  Bardenheuer,  and  others  have  extended  the  line  of  excision  trans- 
versely across  the  entire  sacrum  on  a  level  with  the  Unver  b<jrder  of  the  third 
sacral  foramen.  Ileinecke,  Rehn,  Rydygier,  and  others  converted  the  partial 
excision  into  an  osteoplastic  resection  of  the  sacrum  and  coccyx — by  a  para- 
sacral incision  just  (jutside  of,  and  parallel  with,  the  left  border  of  the  sjicnim 
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and  coccyx,  followed  by  a  transverse  di\ision  of  the  sacrum  just  below  the 
third  sacral  foramen — the  flap  thus  formed  being  temporarily  turned  aside 
to  the  right,  hinging  upon  its  partly  broken  and  partly  bent  tissues— and 
being  subsequently  replaced  in  position. 

Preparation. — (i)  A  preliminary  left  ingumal  colostomy  is  done  by 
many  surgeons  some  days  in  advance — insuring  greater  cleanliness  of  the 
part  during  operation  and  the  avoidance  of  fecal  soiling  for  some  daj's  after- 
ward. It  is  desirable  in  the  majority  of  cases.  Previous  purgation  and 
irrigation  of  the  lower  bowel  for  two  or  three  days  immediately  preceding 
operation.  (2)  At  the  time  of  operation,  high  irrigation  and  swabbing  out 
of  the  bowel — and  often  rectal  packing  placed  high  up,  above  the  site  of 
disease.  Bladder  emptied.  Perineum  shaved.  The  sphincter  ani  is  para- 
lyzed by  digital  distention. 

Position. — Patient  is  held  in  the  knee-chest  position  by  means  of  upright 

supports  at  end  of  table, 
being  suspended  from 
these  from  just  below 
the  hip- joints,  while  the 
chest  is  supported  by 
a  cushion.  The  right 
latero-prone,  or  the 
exaggerated  lithotomy, 
position  may  also  be 
used. 

Landmarks.— Anus; 
coccyx;  sacral  spines; 
posterior  superior  and 
inferior  iliac  spines; 
known  course  of  rec 
turn. 

Incision.  —  In  the 
mid-line — from  the  sec 
ond  sacral  spine  to  the 
posterior  margin  of  the 
anus.     (See  Fig.  43S.) 

Operation.— ( i) 
The  above  incision 
passes  directly  to  the 
bone  over  sacrum  and 
coccyx —  hemorrhage 
being  controlled  by 
I  lamp  ton  cps.  (2)  The  overlying  soft  parts  are  retracted  outward  to  the  left. 
e\|>o>iii^  the  left  sitle  of  the  siicrum  and  coccyx,  and  from  the  right  side  of  the 
tvHivx.  {^)  The  gluteus  maximus  and  sacrosciatic  ligaments  are  detached 
fron\  l»oth  sides  of  the  ciKcyx  and  from  the  left  side  of  the  sacrum.  The 
i'v>n  vgei  and  part  o{  the  left  pyriformis  are  also  detached.  If  it  be  intende<l 
\o  ivmoNo  the  anus,  the  external  sphincter  and  levator  ani  are  also  removed. 
{4)  PaNv  a  perii^steal  elevator  In^neath  the  sacrum  (in  contact  with  its  anterior 
suitavt'^  .iiul  ileiach  the  si^ft  parts  from  the  hollow  of  the  btme.  and  the  s;icra 
ineJia  \i -^eU  atui  venous  plexus  along  with  them.  (5)  The  coccyx  and  as  much 
oi  tlu-  >,uiuni  a«-  consi(,iertHl  necessary  are  now  removed.  (See  Fig.  439.)  T> 
avviMupli-h  i!n>  the  siWt  parts  are  stn^ngly  retracted  to  the  left  and  the  sacrum 
In  divideil  wiili  chisi^l  and  mallet,  or  by  very  strong  bone-cutting  pliers,  or 


••"i.i;  4,>'^  — Hxi'>''i*'N'  OK  Rkitim  by  the  Kraskk  Opera- 
Ui)S  :  -Subitvl  ill  Wiico-olu-st  p«)sitii»ii.  Skin-incision  shown  in 
nu-ai.iu  lu'a\  y  liiu\  ftoni  soconil  s.-nral  spi«ie  H>  posterior  margin 
nl  amis.  l«>Jio-scclion  shown  in  dotte<t  line  crossing  transversely 
i\isi  IhIow  thitil  s;icr;\l  loraniina.  Position  of  rectum  shown  in 
«l.<lt»a  outlme.  The  aUue  line  is  the  nio<iification  of  Hochenejfg 
,iiul  r>.»nitiilKiier. 
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by  Gigli  saw — passing,  generally,  frum  llie  left  edge  of  the  sacrum  on  a  level 
with  a  point  jusl  belmv  the  left  third  posterior  sacral  foramen,  curving  inward 
and  downward  directly  through  the  left  fourth  posterior  sacral  foramen  to 
the  left  lower  corner  of  the  sacrum — thus  neither  harmmjL;  the  anterior  division 
of  the  third  sacral  nerve,  nor  opening  the  sacral  canal.  The  hemorrhage, 
which  is  chjetly  from  the  lateral  sacral,  middle  sacral,  and  hemorrhoidal 


F'MC-  iSQ.— Excision  op  RbctI'M  iiv  Sacral  Routs— Kraskk  Opkkatioh  :— A,  Gluteus  mnxl- 
mus;  B,  Circai  sacruscialic  li^ineni  ;  C.  Le;>sersacro»ciiitic  Uieanieikt ;  D.  PyrifurniU;  E,Coci:\geu->, 
F,  Le\i»l<jr  ani ;  G,  KkU-mal  >phiiicter ;  H.  Sctatji  ariety;  I.  luiernal  pudif  arten  ;  J,  Branch'^  i«f 
ifilrmal  pudic  iirtery  and  pudic  ncr\c :  tC.  Coccy  )i ;  L,  Fourth  sacral  foramen  ;  M,  Gigli  saw  dividing 
ucmni  jusl  betuw  ihird  sacral  loxtimma. 


arteries,  and  anterior  and  posterior  venous  plexus,  and  the  bone,  is  controlled 
by  pressure  until  the  bone  is  removed — and  subsequently  by  catch-forceps 
and  ligature.  (6)  Having  thus  exposed  the  pelvic  cuvity,  incise  the  tissues 
in  the  mitldle  line  down  to  and  through  the  levatores  ani,  until  the  rectum 
is  reached.     (7)  The  external  sphincter  and  anus  are  generally  left,  if  the 
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site  of  involvement  he  as  much  as  2.5  cm.  (i  inch)  above  the  former.  |R| 
The  rectum  is  now  "shelled  out"  !)y  blunt  clis.section.  This  "shellinj;  (»ui" 
can  be  readily  carried  out  behin<i  and  t)n  the  sides.  The  size  of  the  rt?ciun 
may  prevent  the  passage  of  the  fmger  com])letely  around  it-  -and  the  alUih 
ments  of  the  i)eritoneum  and  me.s«)rectum  will  prevent  its  heinj;  drawn  dimn 
ward  very  far.  (See  Vi<i.  440.)  (9)  Having  thus  is* date*  1  the  rectum,  i: 
sh(juld  be  divided  transversely  at  lea.st  2.5  cm.  (i  inch)  bel»«w  ihe  l-v.tv 


I   :i;     M'        l-N«   ;-1<iN  t)H    KKniM    BY   SACRAL    RofTE    (KkASKK   Ol-KKATIONi-TlRr   OK   S».  >     V 

ASH  (  <',<-vx  KiM'>\ii)  ANi>  I)i\n>i.i>  Rhi-hm  TrkSKi)  Down  .— I'ulcturtil  ^tiitiiiirv^  .ir»  :-.>'■■ 
as  ill  I  11:  .j.vi.  A.  >t«.ti<'ii  «•!  >.i.  mm  l>cli>v\  tlnnl  i..icral  tKianiiiu  .  I*..  iVriti.iuiirii ;  i",  V«  s  .  ■.;'.»■  -,-  : 
ii.ilis  ;  I ».  \  .i>:»  tl-  li  ic-mi.i  ;  K.  Ri.i  t.i-M"<i.  .il  i.i\iT  nt  |n!\  u  ta-*.  i.i ;  I-".  \']>]n  1  iii.i  ■•!  .ifM-ii.:  n-.  :..-i 
(;.  l.i>\M  :  «.ii.l  !•;  ilivulv-.l  ici  liiin  I'liarUfl  i|ii\iii\\ai<l ;  H .  (\iiki-iiiUs  kiuvmIi  kI  uitiiin.  \.  ',  M  '■  : 
s.u-i.ii,tH'!\  .iii<!  l'iituJu-»;  J, J  Siipi'iiDi  luniDirliiiiilal  artL-tics  :  K,  Miiiilic  iK-iiiurrhonl.il  .irii  ■  i  .1:  ; 
N.ll«K-  ■T,  ij>|n>-i;i-  sidi'   . 


margin  oi  di-ca-^i".  In  nnicr  to  retain  command  of  the  upixT  end.  fusi  pri'T 
to  ili\iiliiiii  llio  rt'ilum  a  .^tout  circular  ligature  may  \k  thrown  amunii  it 
jii>l  liiMUMlli  tlic  inxohvd  area  — i>r,  simultaneously  with  the  division.  >uf.;ri- 
may  lie  ]>hui-(i  ihioijizh  the  cut  walls  of  the  upper  end.  (lo^  The  >eiMrati':'. 
ot  tlu'  riiluin  i-  now  ctMitinut-d  by  blunt  (li>si*ction.  uuidt-il.  in  the  m.iif. 
by  a  s«>unil  in  tlu-  bladder,  while  separating  the  rectum  from  the  j»r>->t.i:i- 
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and  bladder — anfl.  in  the  female,  by  an  assistant's  fin^jer  in  the  vagina,  in 
separating  the  retium  from  the  vagina — ccmtrolling  hemorrhage  by  pressure. 
(II)  When  the  peritoneal  reflection  upon  the  anterior  asjiect  of  the  rectum 
is  reached,  if  it  do  nf>t  extend  tot>  high  it  may  be  found  i><>ssible  t*i  protnule 
this  reflection  upward  with  the  linger  and  thus  not  have  to  open  the  peri- 
toneum. If  the  growth  extend  alwne  t!ie  reflection,  the  peritoneum  must  be 
oj")ened,  and  is,  accordinjj;ly,  freely  incised.  (I2)  The  meMtrectum  and  pre- 
sacral areolar  tissue  now  :done  hold  the  rectum — and  these  are  separated 
tand  loosened  upward  by  Ijlunt  dissectjon.  while  the  bowel  is  gently  drawn 
downward.  (13)  Having  freeii  the  rectal  surfaces  fur  about  2.5  to  5  cm. 
(i  to  2  inches)  above  the  growth  and  clamped  it  at  this  site,  and  having 
packed  off  the  neighboring  regions  with  gau/.e,  it  is  divided  at  least  2.5  cm. 
(1  inch)  above  the  disease — dividing  the  mesorectum  and  j>resacral  areolar 
tissues  *m  the  same  level.  All  bleeding  is  now  controlled  bv  clump  forceps 
and  ligature.  (14)  If  the  |R'ritnneum  have  been  opened  during  iiperati">n,  a 
small  wound  of  the  structure  is  to  be  at  once  sutured^  with  or  without  drainage, 
as  indicated— a  large  rent  may  be  [>artly  sutureil  and  partly  packed  with 
gau/,e,  or  entirely  packed.     (iS)  Having  com[>leted  the  excisiun  of  the  dis 

I  eased  p<:»rtion  of  rectum,  Cf^nlrtilled  hemorrhage,  and  repaired  any  damage 
done  the  peritoneum,  the  ends  «>f  the  gut  are  to  be  treated  according  to  the 
circumstances  of  the  case  and  the  s[x?cial  \'iews  of  the  oj)erator.  Considerable 
difference  of  opinion  e.xtsts  as  to  the  management  of  the  ends  of  the  intestine — 
s<imc  of  the  views  being  here  summarized; — (A)  If  the  Sphincters  and  Anus 
Have  Been  Retained; — (a)  Direct  suturing  uf  the  divide<l  ends  may  be  done. 
Kraske  sutures  the  anteri»ir  anrl  lateral  portions  by  a  double  tier  of  sutures, 
tme  through  the  mucous  membrane  only,  and  one  through  all  the  coats — 
while  he  inverts  the  i)t»sterior  [>orlion  by  a  single  tier  not  passing  through 
the  mucous  membrane,  (b)  The  ends  may  be  united  by  a  Muqjhy  button. 
(C)  Moulouguet  carefully  removes  the  muc<ius  membrane  of  the  lower  portion 
of  the  rectum  (avoiding  injury  to  the  external  sphincter) — and  draws  through 
thi,s  lower  portion  the  up;»er  end  and  sutures  its  Inirders  to  the  border  of 
the  anus,  controlled  by  its  sphincter.  (B)  If  the  Sphincters  and  .\nus  l>e 
.Sacrificed; — (a)  The  upjier  enrl  of  the  divided  rectum  is  sutured  into  the 
upfHT  posterior  angle  oi  the  wound,  (b)  Gersuny  twists  the  u}jper  end 
of  the  rectum  upon  its  long  axis  (to  give  some  difficulty  to  the  fecal  passage) 
if  it  be  long  enough,  and  sutures  it  intf»  the  skin,  fc)  Wilzel  draws  the 
upper  end  of  the  rectum  lhr<.aigh  a  short  incision  just  above  the  free  border 
of  the  gluteus  maximus  and  sutures  its  edge  to  the  skin  (to  gain  some  muscular 
control). 

Comment. — (1)  The  coccyx  alone  should  be  first  removed — as  that  may 
furnish  sufficient  room.  (2)  The  superior  hemorrhoidal  vessels  (bifurcating 
from  the  inferior  mesenteric  arler}'  in  the  mc<lian  line  between  the  layers 
of  the  mesorectum)  run  very  near  the  muscular  layer  of  the  inte.stine,  and 
by  cutting  in  the  Ifwise  areolar  tissue  just  under  the  [KTitoncum  these  vessels 
are  avoided  and  the  u\*\K't  rectum  easily  freed  from  the  wall  of  the  jjelvis. 
The  high  division  of  these  vessels  is  apt  to  be  followed  by  necrosis  of  the 
gut.  (J)  In  the  male,  with  em|ity  bladder,  the  rectovesical  f*eritoneal  re- 
flection is  generaily  about  7.5  cm.  (3  inches)  above  the  anus.  A  full  bladder 
raises  the  reflection  about  2.5  cm.  (1  inch).  The  tip  of  the  coccyx  is  Ix-Unv 
the  level  of  this  reflection.  {4)  The  peritoneum  nearly  entirely  surrounds 
the  rectum  at  the  level  of  the  third  sacral  foramen,  a  distinct  mesorectum 
existing — loose  areolar  tissue  connecting  the  intestine  to  the  sacrum  and 
coccyx  where  the  peritoneum  is  absent.     (5)  A  truss  and  pad  arc  wcm 
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and  coccyx,  followed  by  a  transverse  din'sion  of  the  sacrum  just  bebv  the 
third  sacral  foramen — the  flap  thus  formed  being  temporarily  turned  aside 
to  the  right,  hinging  upon  its  partly  broken  and  partly  bent  tissues— and 
being  subsequently  replaced  in  position. 

Preparation. — (i)  A  preliminarj'  left  inguinal  colostomy  is  done  br 
many  surgeons  some  days  in  advance — insuring  greater  cleanliness  of  the 
part  during  operation  and  the  avoidance  of  fecal  soiling  for  some  days  after- 
ward. It  is  desirable  in  the  majority  of  cases.  Previous  purgation  and 
irrigation  of  the  lower  bowel  for  two  or  three  days  immediately  preceding 
operation.  (2)  At  the  time  of  operation,  high  irrigation  and  swabbing  out 
of  the  bowel — and  often  rectal  packing  placed  high  up,  above  the  site  of 
disease.  Bladder  emptied.  Perineum  shaved.  The  sphincter  ani  is  para- 
lyzed by  digital  distention. 

Position. — Patient  is  held  in  the  knee-chest  p>osition  by  means  of  upright 

supports  at  end  of  table, 
being  suspended  from 
these  from  just  below 
the  hip-joints,  while  the 
chest  is  supported  by 
a  cushion.  The  right 
latero-prone,  or  the 
exaggerated  lithotomy, 
position  may  also  be 
used. 

Landmarks.— .\nus; 
coccyx;  sacral  spines; 
posterior  superior  and 
inferior  iliac  spines; 
known  course  of  rec 
tum. 

Incision.  —  In  the 
mid-line — from  the  sec 
end  siicral  spine  to  the 
posterior  margin  of  the 
anus.     (See  Fig.  43S.) 

Operation.— ( I) 
The  above  incision 
passes  directly  to  the 
bone  over  siicrum  and 
coccyx —  hemorrhage 
being  controlled  by 
clamp  forceps.  (2)  The  overlying  soft  parts  are  retracted  outwartl  to  the  left, 
cxposini^  the  left  side  of  the  sacrum  and  coccyx,  and  from  the  right  side  of  the 
coccyx.  (3)  The  j»luteus  ma.ximus  and  sacrosciatic  ligaments  are  detached 
from  both  >i(les  of  the  coccyx  and  from  the  left  side  of  the  sacrum.  The 
coccyjj;ei  and  |)art  of  the  left  pyriformis  are  also  detached.  If  it  be  intende<l 
to  remove  the  anus,  the  external  sphincter  and  levator  ani  are  aLso  removeii. 
(4)  I'ass  a  jHTic^sleal  elevator  beneath  the  sacrum  (in  contact  with  its  anterior 
surfaced  and  detach  the  soft  parts  from  the  hollow  of  the  bone,  and  the  sacra 
media  \  es>els  aiul  venous  plexus  along  with  them.  (5)  The  coccyx  and  as  much 
of  the  v.urum  as  considered  necessary  are  now  removed.  (See  Fig.  439.)  T<» 
accomplish  this  the  soft  parts  are  strongly  retracte<l  to  the  left  and  the  sacrum 
is  divided  with  chist^l  and  mallet,  or  by  \er\  strong  bone-cutting  pUers,  or 


KiU.    .J3S.  — ICxnsioN-    OK     RKCTtM     BY    THK     KRASKK     OPKRA- 

TioN  :  — Snlijcit  it)  kiu-c-clusi  position.  Skin-incision  shown  in 
tni-tliaii  Ih;(\  y  line,  fioin  sccomi  smral  s|>inc  to  }><>sti'ri(>r  margin 
of  anus.  Hiiiii'-si'clion  slumn  in  doltod  line  crossing  tr.insverst-ly 
jiisl  ImIow  thini  sacral  foramina.  Position  of  rccluni  shown  in 
dotictl  omline.  The  alH)\e  line  is  the  m<xlification  of  Hochenegtf 
ami   Hardeiihcuer. 
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by  Gigli  saw — passing,  generally,  from  the  left  etl^e  of  the  sacrum  on  a  level 
with  a  jwiint  just  belmv  the  left  third  posterior  sacral  foramen,  curving  inward 
and  downward  directly  through  the  left  fourth  posterior  sacral  foramen  l\y 
the  left  lower  corner  of  the  sacrum— thus  neither  harming  the  anterior  dinsion 
of  the  third  sacral  nerve,  nor  opening  the  sacral  canal.  The  hemorrhage, 
which  is  chiefly  from  the  lateral  bacral,  middle  sacral,  and  hemorrhoidal 


I 


*"'•»•  43*»— Excision  ok  Rbctum  by  Sacral  Rodtb— Kraskr  Operation  :— A.  Gluteus  luuxi- 
nius  ;  B.  Great  siacrosciatic  lij^ment  ;  C,  Lesser  sacrosciatk- li^mciit ;  D.  PyrifurmU  ;  E,Cuccvk«:u»; 
F,  L«>{m>raui;  G,  Kxicrnal  sphincter;  H,  Sciatic  artery;  1.  Iittciiuil  pudic  aitcry  ;  J,  BraiKlu^v  ut 
Ititcrmil  pu<1ic  nrtcrv  nml  pudic  iierx'c;  K,  Coccyx  ;  L,  Fourth  »acral  lonimcn  ;  M.  Gigli  sawdiviiting 
Hcrum  just  below  third  sacral  ioraniina. 

arteries,  and  anterior  and  posterior  venous  plexus,  and  the  bone,  is  controlled 
by  pressure  until  the  bone  is  removed — and  subsequently  by  catch-forceps 
and  ligature.  (6)  Having  thus  exposed  the  |>e!vic  cavity,  incise  the  tissues 
in  the  middle  Une  down  to  and  through  the  levatores  ani,  until  the  rectum 
is  reached.     (7)  The  external  sphincter  and  anus  are  generally  left,  if  the 
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It  probably  does  not  furnish  quite  as  much  room  as  the  method  by  partial 
excision;  the  bone-flap  may  necrose;  there  is  no  room  for  a  sacral  anus, 
where  this  is  indicated,  except  by  total  or  partial  removal  of  the  bone-flap. 


EXaSION  OF  THE  LOWER  PART  OF  THE  RECTUH  BY  THE 
PERINEAL  ROUTE. 

Description. — The  excision  of  the  lower  portion  of  the  rectum  by  the 
perineal  route  is  usually  confined  to  cases  in  which  the  cause  of  removal  is 
within  finger's  reach  of  the  anus. 

Preparation. — Purgation;  irrigation  of  the  lower  bowel;  rectal  packing; 
bladder  emptied ;  perineum  shaved. 

Position. — Patient  in  exaggerated  lithotomy  position,  or  in  Sims'  posi- 
tion.    Surgeon  standing,  or  sitting,  in  front  of  perineum. 


Fig  443— I-XcisioN  OF  LowKR  Rectlm  by  F'krjskai.  RoiTK  :— Line  of  incision. 


Landmarks.— Anus;  tip  of  coccyx;  and,  later,  position  of  bladder,  pros- 
tate, vagina,  and  rectum. 

Incision. — Two  lateral  oval  incisions  are  made — almost,  but  not  quite. 
meeting  in  front  of  the  anus— being  continued  backward  around  the  >ifle> 
of  the  anus  in  the  ilio-rectal  fossa?  to  meet  behind  the  anus — and  pn>longed 
theme  in  the  mid-line  to  the  tip  of  the  coccyx.     (See  Fig.  443.) 

Operation,  (i)  The  incision  passes  directly  into  the  ilio-rectal  frssa.*- - 
and  is  followed  by  blunt  dissection  (with  finger  and  blunt  dissector)  of  the 
lower  end  of  the  rectum  up  to  the  levatores  ani — the  bleeding  being  contn>lle<l 
by  catch  forcej>s  and  gauze-mops  upon  sponge-holders  presse<l  into  the 
wound.  (See  Fig.  444.)  (2)  In  the  male,  guided  by  the  sound  in  the  bladder, 
the  rectum  is  carefully  separated  from  the  bladder,  prostate,  and  urethra, 
to  which  it  is  rather  closely  adherent.  The  index-finger  of  an  assistant 
in  the  rectum,  with  thumb  toward  bladder,  aids  the  surgeon  in  this  separatic^n. 
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(3)  In  the  ftMTiale,  an  assistant's  index  in  the  vagina  aids  the  operator  in 
separating  the  rectum  from  that  organ.  (4)  Guard  against  opening  the 
retlection  of  peritoneum — and,  if  opened,  suture  at  once,  if  small — and  pack 
with  gauze,  if  the  opening  he  large.  (5)  The  levatores  ani  are  now  divided — 
and  the  rectum  thus  freed  evcni'where  hut  above.  All  bleeding  vessels  are 
clamped  or  ligaled  before  licginning  the  freeing  of  the  rectum.  (6)  During 
gentle  downward  traction  of  the  bowel  it  is  further  freed  by  blunt  dissection 
ami  scissors.     Having  clamped  the  bowel  above  (to  retain  control  and  also 
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''IK'  4m. -txcisioN  «iK  l.owKR  Rkcti'm  8V  Pkrinrai.  RoiTK  :— .A,  Aims;  R.  Toccyx ;  C, 
Mariftn  ol  woiiihI.  showUie  Itatisverse  pcrineat  v^jsvls  aiueriorly.  and  itderior  hcmt»rrhwiilal  vus^els 
posterlort)  ;  U.  Exu-nial  *j»hiiioter;  K.  Levator  ani ;  F*',  Rectum  boirig  frt^vKl  h\  htuiit  (lli«scrtor  (G) 
«ihJ  by  imcliun  Hilli  lii)K*?f  ( tl J— (.canvcruus  t^ruwlli  ih»h<mii  ai  ruu){hciic<l  iiurtloii  ».*(  rcvluiiK. 


to  avoid  soiling),  it  is  divided  transversely  about  2.5  cm.  (i  inch)  above  and 
Ijelow  the  growth.  Where  possible,  the  sphincters  and  anus  -.hould  be  pre 
served.  (7)  All  hemorrhage  having  been  controlled,  the  question  of  the 
management  of  the  ends  of  the  intestine  must  be  decided: — (a)  Where  the 
Sphincters  and  Anus  are  Left; — The  upper  end  is  brought  down  and  sutured 
to  the  lower  bv  one  of  the  methods  of  entero-enleroslomy;  (b)  Where  the 
4» 
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Fixations. — Held  in  place  by  the  anterior  or  pubo-prostatic  ligaments  of 
blad<ler;  by  the  superior  layer  of  the  triangular  ligament;  and  by  the  anterior 
part  of  the  levatores  ani. 

Base  of  Prostate. — Directed  upward  and  backward.  Lies  somewhat 
above  level  of  center  of  symphysis  pubis,  resting  upon  and  connected  with  neck 
of  bladder. 

Apex. —  Directed  downward  and  fonvard,  resting  upon  superior  layer  of 
iriangular  ligament.  Lies  about  1,3  cm.  (^  inch)  behind  and  slightly  inferior 
In  the  subpubic  angle.  By  rectal  examination,  about  3  cm.  (i^  inches)  above 
the  e(l»i;e  o(  the  anu.s. 

Anterior  Surface. — Convex.  Lies  about  2  cm.  (|  inch)  posterior  to  lower 
aspect  of  symphysis.  Covered  by  prostatic  plexus  of  veins,  by  puboprostatic 
ligaments,  and  by  vesico-pubic  muscle. 

Posterior  Surface. — Flattened.  Rests  ujjon  anterior  asf>cct  of  rectum, 
s<jme  dt-nse  ronntclive  tissue  ami  muscular  fibers  intervening. 

Lateral  Surfaces.— In  relation  with  sujjerior  surfaces  <:>f  levalores  ani  and 
the  lateral  iK)rtitms  of  the  vemms  plexuses.  Extend  upward  as  two  indislinctly 
tie  lined  lobes. 

Arteries.—lSranchcs  nf  inferior  (and  probably  middle)  vesical,  from  an- 
terior trunk  of  internal  iliac;  branches  of  hemorrhoidal  arteries;  branches  of 
internal  pudic. 

Veins. — Receive  dorsal  vein  of  penis  and  form  plexuses  about  anterior  and 
part  of  lateral  aspects  of  gland — and  empty  into  branches  of  internal  iliac 
vein. 

Lymphatics. — Knd  in  pelvic  glands. 

IferveS. — Form  hypogastric  plexus. 

INSTRUMENTS. 
See  those  used  in  operating  upon  the  Bladder. 


PROSTATOrOMY. 

Description. — Incision  of  prostate  gland.  Indicated  in  abscess — and 
sometimes  resorted  lo  for  di\'ision  of  the  prostatic  bar  or  collar  at  neck  of 
bladder. 

Operation.— While  the  prostate  gland  may  he  exposed  by  a  median  peri- 
neal incision,  as  in  Cock's  operation  for  perineal  section,  a  more  complete  and 
satisfactory  cxfinsure  may  be  obtained  by  the  transversely  curved  |:>erineal  in 
cision  described  under  pniclatectomy.     For  the  expusure  of  the  prostate  by 
either  of  these  incisions,  therefore,  see  pages  qio  and  925. 


PROSTATECTOMY,  IN  GENERAL. 

Description. — Consists  in  the  removal  of  part  or  ihe  entire  prostate  gland. 
Indicated  chielly  in  marked  hypertrophy  of  the  prostate.  Provstatectomy 
may  be  romplelc  or  partial  -dependent  upon  the  amount  of  gland  removed. 

Varieties  of  Prostatectomy.— (i)  Suprapubic — applicable  to  smaller 
growths,  and  esfierially  applicable  to  enlargement  of  the  middle  lobe  alone,  or 
to  enlargement  of  middle  l<tl>e  together  with  the  intravesical  part  of  the  lateral 
lobes.  (2)  Perineal  Froslatectomy— applicable  to  larger  involvements,  and 
especially  of  the  lateral  lubes  and  to  suburethral  growths.     Aflords  excellent 
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licu!arly  important  to  include  no  part  of  ihe  skin  within  the  grasp  of  the 
ligature,  as  much  and  prolonged  pain,  from  the  inclvisiun  of  nerve  filaments, 
may  follow.  Such  inclusion  is  impossible  if  the  hgalure  be  not  apphetl 
until  the  pile  is  freed  U[i  to  its  natural  (jedicle  (5)  It  is  well  lo  suture  up 
with  fine  catgut  the  furnnvs  in  the  submucous  tissue  left  by  the  snips  of 
the  scissors  in  dissecting  the  hemorrhoid  from  its  lied,     (Sec  Fig.  445,  C.) 


FiK    445,— OfKRATioN    r"R  HkmcjRBHoips  by  LiCATlOw  AND   ExciMON : — A,  Hemorrhoid  ex- 
I  ciHCtl  frmii  ils  bed  and  )i|<;iliirv  thrown  r*roui»J  Us  ixrclJcIc  ;  K.  Tnn  t  k-lt  lo  (fraiiulate  after  llit-  .jriJin;ir>' 
ofMrnitioti  ol  removal  h>   li)fH><oii  and  excision;  C,  Former  tT.ul.  left  attcr  lij^aliuii  and  cxti^ioiii 
sotutrd  so  as  lu  approximate  cdgti  and  promutc  priniar>  uiihui. 
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OPERATION  FOR  THE  CURE  OF  HEMORRHOIDS  BY  EXQSION. 

WHlTE-HHAliS  OpKKATtttX. 

Description.— Consists  in  the  excisitm  of  the  pile-bearing  segment  of 
mucous  membrane,  1<;gethcr  with  its  piles — followed  by  the  immediate  suturing 
of  the  divided  mucous  membrane  above  tti  the  skin  below.  This  form  i»f 
operation  is  especially  indicated  in  those  cases  of  hemorrhoids  where  a  cin  le 
of  large  and  irregular  pik-s  nmre  or  less  completely  surrountls  the  anal  orifice. 

Preparation  -Position— Landmarks.— .\s  in  the  operation  by  ligation 
above  docribetl. 

Operation.-  (I)  Having  dilated  the  anal  orifice,  as  described  under  the 
ligature  operation,  the  [)ile  bearing  segment  of  muious  membrane  is  seized 
with  forceps  and  jml  upon  gentle  stretch.  (See  Fig.  446.)  (a)  While  thus 
held,  and  Ijeginning  at  the  lowest  jiortion  of  the  circle  and  proceeding,  fiiiri 
passu,  up  the  two  sides,  the  mucous  membrane  is  divide<l  with  scissors  exactly 
along  the  muco-culaneous  line — passing  entirely  around  the  circumference  of 
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(4)  Some  operators  make  a  counler-nitcning  in  tlic  jicrineum  aficr  the  opera- 
tion— which  should  Ijc  resorted  lo  if  much  damage  have  been  done — and  both 
perineal  and  suprapubic  drainage  be  used. 


PEIONEAL  PROSTATECTOHY 

BV  TRANSVKRSE  CURVEU  FN-CISION. 

Description. — The  prostate  is  exposed  by  a  transversely  curved  incision — 
the  capsule  of  the  gland  being  divided  transversely  and  the  gland  tissue  enu- 
cleated with  the  fmger. 

Preparation — Position.— As  for  perineal  cystotomy  (page  883). 

Landmarks. — Ischial  tuberosities;  subjaibic  arch. 

Incision. — Extends  from  one  ischial  tuberosity  to  the  opposite,  curving 
convexly  forward  toward  the  inleritjr  margin  of  the  subpubic  arch  (Fig.  543,  A). 

Operation. — (i)  Incise  the  skin  and  superticial  fascia — tliviile  the  ischio- 
rectal fatty  areolar  tissue  in  the  line  of  incision,  ]»assing  down  to  the  levatores 
ani.  (2)  Retract  forward  the  su|>erficial  ]jerineal  vessels  and  ner\es,  the 
arten'  and  nerve  lo  the  bulb,  and  the  transversus  perina?i  muscle — and  retract 
liackward  the  inferior  hemorrhoidal  vessels  and  nerves^clamping  and  tying 
bleeding  vessels,     (j)  Recognize  the  bulb  and  central  tendinous  point  of  the 
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I     Fig.  S43,— Pkki.ne-al  RorTKs  for    Rxposing   Pkostate  Cland  — A,  Trunsversc  tuived  incision; 

I>erineum  (from  which  lalter  Ibe  transverse  perineal  muscles  cxtcml  outward), 
all  e\|»osed  in  the  wound.  I>ivide  transversely  the  external  sphincter  just 
posterior  to  its  juncii(»n  with  the  accelerator  urina-  at  the  central  tendinous 
point-  Retrac  t  the  bulb,  transverse  [ieriiieat  muscles,  and  central  tendinous 
fH^inl  all  fonvard.  (4)  Incise  more  dee|il\  still  along  the  transverse  curved 
incision — and  expose  the  compressor  urethra*  muscle,  surrounding  the  mem- 
branous urethra  from  the  prostate  behind,  to  the  bulbous  urethra  in  front. 
Abttve  the  mmpressor  urethra*  lies  the  inferior  aspect  of  the  prostate  gland, 
surrounded  by  dense  c(tnnective  tissue  continuous  with  the  jjelvic  fascia  and 
forming  n  portion  of  the  capsule  of  the  gland.  (5)  Draw  this  fascia  downward 
and  the  rectum  backward,  and  incise*  the  capsule  of  the  prostate  transversely, 
thereby  exposing  the  posterior  surface  of  the  prostate  gland.  (6)  The  index- 
finger  is  then  inserted  through  the  incised  ca])sule  and  the  p^oces.^  of  enucleation 
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form  of  operation  may  be  appUed  to  piles  in  general— but  is  more  especially 
indicated  in  simple  venous  piles  uf  merlium  size. 

Preparation — Position— Landmarks.— As  in  the  ligature  meiln)d. 

Operation. — (i)  Havinj^  dilated  the  anus,  each  pile  in  turn,  or  a  cluster 
of  piles,  is  seized  with  toothed  forceps  and  drawn  downward  and  away  from 
its  attachment,  (a)  Divide  the  mucocutaneous  border,  if  there  be  one,  with 
blunt-jM>inled  scissors  or  knife  (that  nerve-fdaments  may  not  be  included 
in  the  grasp  uf  the  clamp).  (3)  Apply  the  damp,  with  the  pile  still  under 
gentle  traction,  to  the  base  of  the  tumor,  and  in  the  axis  of  the  giit — the 
damp  resting  in  the  cut  |;nKive  at  the  mucocutaneous  border,  if  the  pile 
b€  one  having  a  cutaneous  {)art.  The  l>ladcs  are  then  screwed  together 
sufficiently  firmly  to  thoroughly  compress  the  parts.  (4)  W'ith  a  pair  of 
cuned  scissors,  cut  away  the  excess  of  hemorrhoifl  which  projects  above  the 
cbmf).  Then,  with  a  Pacjuelin  or  other  cautery  at  red  heat,  slowly  and 
thoroughly  cauterize  the  slump  of  the  pile.  .\s  the  clam|>  is  loosened,  follow 
down  the  escaping  pile-stump  with  the  point  of  the  cautery — seeing  that  all 
hemorrhage  is  controlled.  If  necessary  to  make  the  hemoslasis  complete,  the 
stump  may  be  again  damped  and  again  cauterized.  This  process  is  repeated 
until  all  the  piles  or  clusters  have  been  cauterized. 

Comment. — Where  the  piles  are  in  the  form  of  a  more  or  less  complete 
circle  surrounding  the  anus,  they  should  be  divided  into  segments  or  groups 
by  incision  of  the  mucous  membrane  prior  to  clamping  and  cauleri/-ing. 
Avoid  burning  the  skin — or  detaching  the  eschars,  thereby  favoring  hemor- 
rhage. 
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OPERATION  FOR  THE  CURE  OF  FISTULA-IN-ANO  BY  INQSION. 

Description.— Consists  in  the  laying  open  of  ihe  fistulous  trad  upon  a 
grooved  director — fnlbwcd  by  the  curettage  nf  the  sinus-wnlLs — and  light 
gauze  packing  of  the  raw  betl  to  promote  healing  from  the  bottom  ancl  ol>- 
literation  of  the  fistula, — or  excisitm  of  trad  with  suture  of  its  bed. 

Preparation. — Purgation;  rectal  irrigation;  shaving  of  circum  unal  re- 
gitm;  dilatation  of  the  sphincter  just  before  operation,  in  the  more  ccmpli- 
catcfl  cases. 

Position. — Patient  in  the  lithotnmy  p<\siliiin,  with  nates  over  the  end 
f»f  the  talde;  surgetm  sitting  opposite  the  perineum. 

Landmarks.— Anus;  rectum;  course  of  tlstula  and  position  of  openings 
determined  in  advance,  if  fxvssible. 

Operation. — fi)  A  groove<l  director  is  passed  through  the  sinus,  from  its 
skin  opening — made  to  traverse  its  length  and  emerge  through  its  Inlernal 
opening  within  the  bowel— and  the  end  of  the  director  is  then  caused  to 
project  through  the  anus  by  directing  its  tip  with  the  left  index-frnger  within 
the  rectum,  while  its  handle  is  tlejjressed  with  the  right  hand.  The  external 
and  internal  openings  of  the  f).>lula  are  then  in  plain  view — with  the  grooved 
director  passing  through  its  entire  length,  fSee  Fig.  451,  A.)  (3)  Upon  the 
grooved  director  a  narrow,  pointed  knife  is  {>assed  (or  a  proljc-[>ointed  bis- 
toury may  be  used)  with  its  cutling-edge  directed  oulward — thus  inci.sing 
the  fistula  throughout  its  entire  course — freeing  the  groo\'ed  flircctfir  and 
allowing  the  parts  to  recede  into  their  normal  po.sitiuns.  (J)  The  lips  of 
the  wound  anf!  of  the  sinus  are  then  sepanited  by  the  ofieralor's  left  thumb 
and  index^and,  whi'e  thus  exjuised.  the  entire  extent  of  the  fistula  should 
be  scraiK-d  with  a  curette,  so  as  to  remove  its  old  wall — and  then  lightly 
packecJ   with  gauze  and  allowed   to  heal   from   the    bottom.     A  T-bandage 
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opening  into  ihe  bladder  large  enough  to  insert  the  index-finger.  The  lips  of 
the  bladder  wound  are  temporarily  sutured  lo  the  lips  of  the  abdominal  wound, 
by  one  or  two  stitches  on  each  side.  The  intravesical  portion  of  ihe  prostate  is 
examined.  The  bladder  wound  is  then  protected  with  gauze,  (2)  A  fairly 
large,  centrally  grooved  sound  is  then  passed  into  the  bladder  from  the  meatus 
of  the  jjenis — anti  steadily  held  in  the  middle  line  by  an  assistant.  (3)  The 
median  perineal  section  is  made  just  as  in  Syme's  ojxralion  (page  907) — ex- 
posing the  membranous  urethra.  Its  floor  is  divided  ujxm  the  grooved  sound, 
from  just  posterior  to  the  bulb  in  front,  to  the  apex  ui  the  prostate  gland  be- 
hind. (4)  .'Vs  the  sound  is  being  wiihtlrawn,  the  hnger  is  passed  into  the 
bladder  through  the  prostatic  urethra,  which  is  dilated  by  the  finger.  (5)  The 
left  index  is  intnKJuced  through  the  sujirapubic  wound  into  the  bladder — and 
presses  the  prostate  tlrmly  toward  the  jierineuni,  to  bring  it  as  fully  into  the 
perineal  wound  as  p<tssible.  (6)  The  right  index  passes  through  the  perineal 
wound  into  the  prostatic  urethra  anrl  begins  the  enucleation  of  the  prostatic 
gland  tissue — l>eginning  by  feeling  along  the  hiteral  asi>ect  of  the  prostatic 
urethra  for  the  [>rominence  caused  by  the  inward  bulging  of  the  enlargetl  lateral 
lobe.  The  mucous  membrane  is  broken  through  by  the  finger  just  in  front  of 
this  eminence  causer!  by  the  intrusion  of  the  lateral  lobe.  The  finger  then 
works  its  way  along  the  cleavage  line  of  the  fibrous  trabecuLT,  between  the 
anterior  and  posterior  parts  of  the  lateral  lobe.  The  obstructing  part  of  the 
lateral  lobe  is  separated  with  comparative  ease  laterally  and  posteriorlv  from 
the  posterior  portion  of  the  gland  aiid  capsule.  The  obstructing  mass  is  then 
separated  fn»m  the  mucous  membrane  at  the  neck  of  the  bladder  and  from  the 
superior  part  of  the  prostatic  urethra — aided  by  being  graspe^l  w  ith  ffirce|js  and 
drawn  toward  the  perineal  w(nin<l — while  the  left  imlex  in  the  bladder  aids 
in  guarding  the  mucous  membrane  against  being  torn.  (7)  The  procedure 
jui-t  described  upon  one  lateral  lobe  is  repeated  upon  the  other  lateral  lobe,  if 
indicated.  (S)  If  an  enlarged  "'middle  Itibe"  exist,  it  is  pressed  down,  by  the 
finger  in  the  bladder,  into  the  perineal  wtnind,  into  the  area  formerly  ocaified 
by  the  enucleated  lateral  lobes,  when  it  is  also  enucleated  in  the  same  way  from 
beneath  the  mucous  membrane  and  without  further  injury  to  the  mucous  mem 
brane— by  sweeping  the  finger  around  through  the  space  left  by  enucleating  the 
lateral  lobes.  Thus  the  only  part  of  the  urethra  which  is  torn  during  the  opera- 
tion is  that  portion  just  anterior  to  the  opening  of  the  seminal  ducts.  And  no 
injur)-  is  done  to  the  btacjrlcr  f»r  urethral  mucous  membrane  except  that  done  to 
the  mucous  membrane  of  the  prostatic  urethra  above  the  openings  of  the  vesi- 
ciila?  seminales.  (9)  Hemorrhage  is  controlled  by  hot  water  anti  gauze  pres- 
sure. The  bladder  and  perineal  wounds  are  irrigated  with  hot  salt  solution. 
A  stout  rubber  catheter  is  pa.ssed  into  the  bladder  through  the  perineal  wound — 
and  another  rubber  drainage-tube  is  inserted  into  the  bladder  through  the 
suprajrubic  wound.  The  suprapubic  bladiler  wound  is  sutured  about  the  tube 
by  Gibson's  methjHJ  (page  892)-  similar,  in  principle,  to  Kader's  gastrosttmiy 
method.  The  perineal  wound  is  iiarlly  closed  liy  suture.  The  bladder  is  ir 
rigaled  daily.  Tlic  suprapubic  tube  is  generally  removed  in  four  days  and  the 
perineal  in  .^ven — complete  healing  of  both  wounds  being  expected  in  about 
five  weeks. 

Comoieiit* — (I)  The  perineal  hemorrhage  may  require  lemporar}'  gauze 
packing,  fa)  Guard  against  injur*'  to  the  rectum,  especially  during  work  near 
the  anterior  portion  of  the  prostatic  urethra.  (3)  In  conjunction  with  the 
regular  >uprapubic  cystotomy,  .s»me  surgeons  make  the  transverse  curveil 
perineal  incision.  The  prostate  i.^  exposed  through  the  suprapubic  bladder 
wound  and  depressed  through  the  bladder  into  the  perineum.     The  capsule  of 
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apt  {o  l)e  interfered  uith  if  the  sphincter  Ix*  cut  (>n  one  side  only  (and  at 
right  an^Ie^  \o  the  anal  orilke)  and  the  opposite  part  of  the  fistula  l>u  dilatetl, 
scraped,  and  drained  from  the  lirst  side.  (9)  Search  should  always  l>e  made 
for  secondary'  fi.stuhe  running  ofl*  from  the  m^iin  one,  and  these  likewise  laid 
open  and  rurettcd — or  dilated  and  scra|)ed.  (lo)  The  internal  sphincter 
should  not  be  divided  if  it  can  be  helpetl.     If  it  be  necessar}'  to  incise  the 
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may  contain  a  cavity  and  be  continuous  with  the  omentum  minor  above 
the  transverse  colon — but  its  component  layers  are  more  generally  united. 
The  omentum  can  be  more  conveniently  displaced  upward  and  to  the  left. 
Note. — Other  general  surgical  considerations  will  be  mentioned  under 
special  classes  of  gastric  operations. 


mSTRUBJENTS. 

Scalpels;  straight  and  blunt-pointed  bistouries;  scissors,  cun-ed  and 
straight;  dissecting  and  toothed  forceps;  tenacula;  artery-clamp  forcejs; 
various  retractors;  large  gauze  pads;  broad  spatulas;  intestinal  clamps; stomach 
clamps;  Murphy  button;  sponge-holders;  volsella;  stomach-tube;  rubber 
tubing  (for  gastrostomies);  needles,  curved  and  straight;  needle- holder?; 
sutures,  silk  and  gut;  ligatures,  silk  and  gut;  ligature-carrier,  wound-hooks. 


INTRODUCTION  OF  STOMACH-TUBE. 

Description. — The  passage  of  a  hollow  tube  down  the  esophagus  and 
into  the  stomach — for  the  puq)ose  of  removing  fluid  from,  or  injecting  fluid 
into,  the  stomach. 

Position. — Patient  sits  upright  in  chair  or  in  bed — head  thrown  bacbani 
(preferably  steadied  by  an  assistant) — mouth  gagged  (preferably,  but  not 
necessarily) — napkin  placed  over  tongue  to  enable  it  to  he  more  easily  grasped; 
— Surgeon  stands  in  front. 

Operation. — The  surgeon  depresses  the  base  of  the  tongue  with  the  left 
indcx-finger,  and,  at  the  same  time,  draws  it  forward — this  finger  thus  al>«i 
guarding  the  larynx.  The  tube,  previously  warmed  and  lubricated,  and 
held  in  the  fingers  of  the  right  hand,  is  guided  along  until  it  impinges  upon 
the  j)osterior  wall  of  the  pharynx,  when  it  is  directed  downwanl.  The  e><ipha- 
gus  once  entcreci,  the  tube  is  gently  pressed  further  downward,  aidol  1'.^ 
the  act  of  swallowing,  until  it  has  entered  the  stomach. 

Comment.     In  the  average  adult,  the  distance  from  the  upjK-r  iiui-'f 
teeth  to  the  superior  end  of  the  esophagus  is  given  as  14  cm.  (5^  incht>i; 
from  the  same  j)oint  to  the  arch  of  the  aorta,  as  23  cm.  (0  inches) -.--and  K"-' 
the  same  i)oint  to  the  diai)hragmatic  opening,  as  37  cm.  (14^  inches).     IVnuli"" 
and  diverticula  of  the  esophagus  are  to  be  avoided. 


GASTROTOMY 

I'.V  MKDI.W  INCISION. 

Description. — Consists  in  the  tem|)orary  opening  of  the  stomach  by 
incision,  followed  by  its  closure  at  the  same  operation.  (Generally  resortetl 
to  for  renn)val  of  foreign  bodies,  for  e.\i)loration.  or  for  treatment  of  ."iurgical 
C(Hulitions  of  the  stomach.  i)ylorus,  or  esoj)hagus  (such  as  gastric  ulcer, 
dilatation  of  the  eso]>hageal  or  pyloric  oritice.  dilatation  of  the  esophagii*. 
etc.).  The  opening  may  be  macle  in  the  median  line,  or  Inflow  and  parallel 
with  the  left  costal  arch.  As  far  as  possible,  transverse  division  of  mu«-cles 
and  injury  to  nerves  should  be  avoided. 

Preparation.-  Stomach  washed  out. 

Position. —  Patient  supine;  Surgeon  to  patient's  right,  cutting  from  aNwe 
downward;  Assistant  opposite. 
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Peritoneal  Coverings. — Evemvhere— excejjt  along  the  upper  and  tnwer 
curvatures,  and  upcpn  the  inaniitular  areas  at  either  end. 

Arteries.— Gastric;  pyloric  and  right  gastroepiploic  branches  of  hepatic; 
left  gastroepiploic  and  \  asa  hrevia  of  splenii:. 

Veins. — ^Coronary  and  pyloric,  emptying  into  portal  vein;  right  gastro- 
epiploic, emptying  into  suijerior  mesenteric;  left  gasiro-epiploic,  emptying 
into  >i)lenic. 

Nerves. — Right  vagus  (posterior  surface);  left  vagus  (anterior  surface); 
solar  plexus  of  sympathetic  system. 

Lymphatic  Glands. — Along  greater  and  lesser  cur\aiure>— and  at 
pyloric  and  cardiac  ends. 


SURFACE  FORM  AND  LANDMARKS. 

Stomach  when  empty — lies  far  hack  in  the  abdominal  ca\ity,  beneath 
left  lobe  of  liver  and  in  front  of  pancreas. 

In  mo<!erate  distention — Cardiac  end  lies  Ijenealh  left  seventh  chondro- 
stemal  articulation,  about  2.5  cm.  (i  inch)  beyond  the  sternum.  Pyloric 
end  lies  opposite  a  point  near  end  of  eighth  right  chondro-costal  articulation. 

Borders  (curvatures)  of  stomach  are  represented  approximately  b\'  cunes 
of  the  characteristic  contour  between  the  points  just  gi\en — the  .greater 
curvature  reaching  at  first  to  the  left,  then  downward  to  the  infracostal  line. 
The  lesser  curvature  crosses  the  vertebral  column  on  a  level  with  the  first 
lumbar  vertebra.  The  greater  curvature  crosses  the  epigastrium  on  a  line 
connecting  the  ninth  and  tenth  costal  cartilages — which  is  about  two  finger- 
breadlhs  almve  the  umbilicus. 

Gastric  fossa — a  triangular  area  of  about  40  sijUare  centimeters  (15^ 
inches)  of  the  anterior  wall  of  the  stomach  where  it  lies  in  direct  contact 
with  the  abdominal  wall — bounded.  Ijelow,  by  the  transverse  colon;  above 
and  to  left,  by  seventh,  eighth,  and  ninth  costal  cartilages;  and  above  and 
to  right,  by  the  anterior  border  of  the  liver. 


GENERAL  SURGICAL  CONSIDERATIONS  IN  OPERATIONS  UPON 

THE  STOMAOL 

Stomach  may  be  recognized  by  its  relation  to  the  inferior  surface  of  the 
liver — by  its  continuity  with  the  anterior  layer  of  the  gaslro-hepatic  omentum^ 
by  its  thick  and  stiff  wall,  as  determined  Ijv  pinching  it  up  between  the  fingers — 
by  the  direction  of  its  vessels — and  by  its  pinkish-white  ctdor  and  absolute 
opacity.  The  stomach  and  transverse  colon  have  l*een  mistaken  for  each 
other.  The  transverse  colon  should  be  displaced  downward  and  the  liver 
Upward — reve.Ming  the  stomach  between  them.  If  not  otherwise  recognizable, 
follow  back  the  under  surface  iif  the  liver  to  the  portal  fissure,  with  the  indev 
finger — thence  downward  along  the  gastro-hepalic  omentum  to  the  stomach 

Anterior  gastric  wall  lies  in  the  greater  peritoneal  cavity — and  its  posterior 
wall  in  the  lesser  cavity. 

Superior  wall  of  the  transverse  colon  lies  in  the  lesser  peritoneal  cavity — 
and  its  inferior  wall  in  the  greater  cavity. 

Mesenler}'  descends  downward  and  forward  from  under  the  back  part 
of  the  transxerse  mesocolon.  The  omentum  major  descends  from  ihr  greater 
curvature  of  the  stomach  and  inferior  aspect  of  tlie  transverse  colon— and 
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(4)  Some  operators,  make  a  counter-opening  in  the  fjcrineuni  after  the  opera- 
tion— which  shoulfJ  be  resorted  to  if  mudi  damage  have  been  done — and  both 
perineal  and  suprapubic  drainage  be  used. 


PERINEAL  PROSTATECTOHY 

BY  TRAN'.S\  KkSr-:  CURVED  INCrsjON. 

Description. — The  pmstiite  isexiKjsed  by  a  transversely  curved  incision — 
the  capsule  of  the  gland  being  di\  ided  transversely  and  the  gland  tissue  enu- 
cleated with  the  finger. 

Preparation— Position.— As  for  perineal  cystotomy  (page  883). 

Landmarks. — Ischial  tuberosities;  subpubic  arch. 

Incision. — Kxtends  from  one  ischial  tulierosity  to  the  opjMJsile,  curving 
convexly  forward  tonard  tlic  inferior  margin  of  the  subjmbicarch  (Fig.  543.  A). 

Operation. — (i)  Incise  the  skin  and  superlicial  fascia — divide  the  ischio- 
rectal fatty  areolar  tissue  in  the  line  of  incision,  passing  flown  to  the  levatores 
ani.  (3)  Retract  forward  the  superficial  iierincal  vessels  and  ner^es,  the 
artei^r'  and  nerve  to  tiie  bulb,  and  the  transversus  perinaM  muscle — and  retract 
backward  the  inferior  hemorrhoidal  vessels  and  nerves — clamping  an»l  tying 
bleeding  vessels,     (j)  RfCDgnize  the  bulb  and  central  tendinous  point  of  the 
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perineum  (from  which  latter  the  transver.^e  perineal  muscles  extend  outward), 
all  exposed  in  the  wound.  Divide  transversely  the  external  sphincter  just 
posterior  to  its  junction  wilh  the  accelerator  urina-  at  the  central  tendinous 
point.  Retract  the  bulb,  transverse  ]>erineal  muscles,  and  central  tendinous 
fioini  all  for^vard.  (4)  Incise  nK>re  deejily  still  along  the  transverse  cur\cd 
incision— and  expose  the  compressor  urethra-  muscle,  surrounding  the  mi-m 
branous  urethra  from  the  prcvstate  behind,  to  the  bulbous  urethra  in  front. 
.\bove  the  compressor  urethra-  lies  the  inferior  aspect  of  the  prostate  gland, 
surrounried  fjy  dense  connective  tissue  continuous  with  the  pelvic  fascia  and 
forming  a  portion  of  the  capsule  of  the  gland.  (S)  Draw  this  fascia  downward 
and  the  rectum  backward,  and  incise  llie  capsule  of  the  prf)state  transversely, 
thereby  exposing  the  posterior  surface  of  the  prostate  gland.  (6)  The  index- 
finger  is  then  inserted  through  the  incised  capsule  and  the  proces^  of  enucleation 
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Comment. — (i)  The  above  operation  is  very  similar  to  that  of  Gastros- 
tomy by  the  same  incision.  (3)  Large,  irregular,  impacted  bodies  are  some- 
times removed  by  incisions  made  directly  over  them  and  giving  access  by  the 
nearest  route. 

GASTRORRHAPHY. 

Description. — Suturing  of  the  stomach-wall.  Generally  resorted  to 
for  wounds,  closure  after  operations,  ulcers,  etc.  (Sometimes  gastrorrhaphy 
is  unadvisedly  used  synonymously  with  gastroplication.) 

Preparation— Position— Landmarks— Incision.— As  for  gastrotomy 
by  median  incision. 

Operation. — (1)  The  peritoneal  cavity  having  been  opened,  hemorrhage 
controlled,  and  the  wound   retracted,  the  stomach  is  exposed  and  brought 


'*"««•  453-— <Iastrorrhaphy:— A.  Line  of  ovcrhainl  oonliiiuous  suluriiiK  tliruut;h  all  coals;  B,  liitcr- 
ruptvd  Lembcrt  siitiir<.-s  tlin>iiK>i  mitf  r  (.-oats. 


forward.  (2)  The  area  being  |)acked  off  with  gauze,  the  site  of  the  o|)eration 
is  conveniently  held  by  an  assistant.  (3)  The  mucous  membrane  is  first 
sutured  with  continuous  sutures  of  fine  silk  or  gut— by  means  of  a  cur\ed 
needle  held  in  a  holder  in  the  right  hand,  while  picking  up  the  mucous  mem- 
brane with  forceps  in  the  left.  (4)  A  second  line  of  interrupted  l^mbert 
sutures  of  fine  chromic  gut  is  now  applied,  ])assing  through  the  serous  and 
muscular  coats  of  both  lips  of  the  wound,  and  thus  bringing  serous  surfaces 
into  contact.  (5)  The  stomach  is  then  returned  to  its  place— and  the  abdo- 
men sutured  as  usual. 

Comment. — (1)  Chromic  gut  may  be  used  throughout.     (2)  The  first 
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needle,  into  the  stomach-wall,  without  entering  its  cavity — thus  expoong 
an  area  of  about  5  to  7.5  cm.  (2  to  3  inches)  of  the  anterior  stomach-walL 
(5)  This  area  having  been  put  upon  the  stretch,  an  opening  of  about  3.7  to 
5  cm.  (i^  to  2  inches)  is  made  in  the  vertical  axis  of  the  stomach,  parallel 
with  the  blood-vessels — or  it  may  be  made  parallel  with  the  long  axis,  avoiding 
large  vessels.  This  opening  may  be  made  by  a  quick,  controlled  stab  of  a 
narrow,  sharp  bistoury,  penetrating  all  the  coats,  and  then  enlarging  with 
blunt-pointed  bistoury — or  it  can  be  more  deliberately  made  by  a  pair  of 
scissors,  picking  up  a  fold  of  stomach-wall  and  cutting  through  at  right  angks 
to  the  fold.  (6)  Two  temporary  traction-sutures  are  at  once  placed  in  the 
opposite  lips  of  the  stomach  wound,  to  hold  them  in  control,  and  to  enable 
the  interior  of  the  stomach  to  be  exposed  by  retraction  of  its  walls.  The 
stomach  opening  may  be  enlarged  if  necessary.  Clamp  and  twist  all  bleeding 
vessels,  carefully  isolating  and  ligating  with  gut  any  requiring  ligature.  If 
indicated,  the  stomach  may  be  washed  out,  thoroughly  protecting  the  abdom- 
inal cavity  from  soiling.  (7)  The  object  of  the  operation  is  now  accom- 
plished. The  stomach- wall  is  then  sutured  in  the  manner  described  under 
Gastrorrhaphy,  page  765, — with  a  tier  of  sutures  through  the  mucous  coat, 
and  an  overlying  tier  of  Lemberts  through  the  outer  coats — using,  preferably, 
fine  chromic  gut.  The  stomach  is  then  dropped  back  into  place  and  the 
abdomen  closed  in  the  usual  fashion. 

Comment. — Where  the  cardiac  end  of  the  stomach  is  the  special  site 
sought,  it  is  more  conveniently  reached  by  an  oblique  subcostal  incision  (f  v.). 
The  above  incision  is  the  best  for  the  pyloric  end,  and  for  all  other  portions 
of  the  stomach  except  the  cardiac  end — and  for  general  exploration  and  most 
foreign  bodies. 

GASTROTOKIY 

BY  OBLIQUE  SUBCOSTAL  INCISION. 

Descriiption. — The  stomach  is  opened  by  an  incision  parallel  with  and 
below  the  left  costal  arch — which  more  conveniently  ex}>oses  the  cardiac  end 
of  the  stomach  and  the  cardiac  orifice  of  the  esophagus. 

Preparation — Position. — .As  for  Median  Gastrotomy. 

Landmarks. — Xi])hoid  cartilage;  left  costal  arch. 

Incision. — Begins  near  the  tip  of  the  xiphoid  cartilage  and  extends 
thence  downward  and  outward,  parallel  with  and  about  2.5  to  3.7  cm.  (i  to 
1 4  inches)  to  the  inner  side  of  the  left  costal  arch,  ending  about  opposite  the 
anterior  end  of  the  ninth  rib. — generally  extending  for  a  distance  of  5  to  7.> 
cm.  [2  to  3  inches),  varying  with  the  thickness  of  the  abdominal  wall  and  other 
circumstances.     (Fig.  452.  B.) 

Operation.  -(I)  Incise  through  skin  and  fascia,  clamping  all  blee<lini 
vessels.  The  incision  will  pass  through  the  fillers  of  the  external  oblique  a 
about  a  rii;ht  angle  to  its  fibers, — will  pass  l)etween  the  filx?rs  of  the  interna 
obliijuc.  and  will  divide  those  of  the  transversalis  transversely  to  ihei 
c»>urxo.  hut  will  pass  more  or  less  parallel  with  the  seventh  and  eighth  nerAe> 
which,  if  possible,  should  he  recognized  and  drawn  aside.  (3)  The  i>eri 
ti»iUHun  is  i^jHMiod  in  the  line  of  the  original  incision — the  stomach  is  recog 
ni.od  i^olati^l  and  drawn  into  the  wound,  the  general  peritoneal  cavil; 
bcinv;  vvoll  ivukovl  otT  and  its  anterior  wall  is  opened  in  the  same  genera 
wav  .1^  iic-.crilHNl  in  Moilian  Gastrotomy,  and  in  the  special  site  selecte<l 
U*"*  I  he  olvjci  t  oi  the  ofx^ration  having  l^een  accomplished,  the  stomach-wal 
.md  the  aUloniinal  wounil  are  closed  in  the  manner  just  described. 
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Comment. — (1)  The  above  o|)eration  is  very  similar  to  that  of  Gastros- 
tomy by  the  same  incision,  (a)  Large,  irregular,  impacted  bodies  are  some- 
times removed  by  incisions  made  directly  over  them  and  giving  access  by  the 
nearest  route. 

GASTRORRHAPHY. 

Description. — Suturing  of  the  stomach -wall.  Generally  resorted  to 
for  wounds,  closure  after  o|)erations,  ulcers,  etc.  (Sometimes  gastrorrhaphy 
is  unadvisedly  used  synonymously  with  gastroplication.) 

Preparation— Position— Landmarks — Incision.— As  for  gastrotomy 
by  median  incision. 

Operation.— (I)  The  jwritoneal  cavity  having  Ijeen  opened,  hemorrhage 
controlle<l,  and  the  wound   retracted,  the  stomach  is  exposed  and  brought 
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forwarrl.  (2)  The  area  l>eing  i)acke(l  off  with  gauze,  the  site  of  the  o|)eration 
is  conveniently  held  by  an  assistant.  (3)  The  mucous  membrane  is  first 
sutured  with  continuous  sutures  of  fine  silk  or  gut  —by  means  of  a  curved 
needle  held  in  a  holder  in  the  right  hand,  while  picking  up  the  mucous  mem- 
brane with  forceps  in  the  left.  (4)  A  second  line  of  interrupted  Lemlwrt 
sutures  of  fine  chromic  gut  is  now  applied,  passing  through  the  serous  and 
muscular  coals  of  both  lips  of  the  wound,  and  thu^i  bringing  serous  surfaces 
into  contact.  (5)  The  stomach  is  then  returned  to  its  plaie  -and  the  abilo- 
men  sutured  as  usual. 

Comment. — (i)  Chromic  gut  may  Ik*  use<I  throughout.     (2)  The  first 
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tier  of  sutures  may  consist  of  an  overhand  stitching  through  the  entire  thick- 
ness of  all  the  coats,  applied  continuously — followed  by  interrupted  Lembert 
sutures  passing  through  the  serous  and  muscular  coats  and  burying  in  the 
first  tier.  (Fig.  453.)  (3)  Sometimes  three  tiers  are  applied — a  continuous 
stitch  through  the  mucous  coat — an  interrupted  or  continuous  through 
the  muscular — and  an  interrupted  through  the  serous.  (4)  In  cases  of 
suturing  for  gastric  ulcer — (a)  the  edges  (in  simple  cases)  are  merely  in- 
vaginated  by  sutures,  first  of  the  mucous  membrane,  then  of  the  serou> 
and  muscular  coats; — (b)  Or  the  ulcer  may  be  excised  (in  hard,  thick 
walls,  or  in  large  ulcers)  elliptically,  the  edges  of  the  ellipse  being  united 
by  the  two  tiers  just  described.  (5)  All  lines  of  gastric  suturing  may  be  rein- 
forced by  omental  grafts  sutured  over  the  suture-line. 


GASTROSTOMY  IN  GENERAL. 

Description. — By  gastrostomy  is  meant  the  establishment  of  a  more  or 
less  permanent  fistulous  opening  in  some  part  of  the  anterior  wall  of  the 
stomach,  for  the  purpose  of  alimentation  or  surgical  treatment — the  stomach 
generally  being  attached  by  suture  to  the  anterior  abdominal  wall  just  pre- 
ceding or  following  the  incision  of  its  wall.    The  operation  of  Gastrostomy 
may  be  done  in  one  or  in  two  stages.     Where  haste  is  a  consideration,  the 
opening  must  be  made  into  the  stomach  as  soon  as  the  latter  is  attached  to 
the  abdominal  wall.     Where  haste  is  unnecessary,  the  stomach  is  first  attached 
to  the  opening  in  the  anterior  abdominal  wall — from  three  to  five  days  given 
for  union  to  take  place,  shutting  off  the  peritoneal  cavity — and  then  the 
stomach  is  opened.     In  such  cases  as  those  in  which  the  operation  is  done 
for  inoperable  cancer,  the  gastrostomy  is  meant  to  be  permanent.     Where 
the  operation  is  done  for  temporary  cause,  the  fistula  is  expected  to  subse- 
quently heal  of  its  own  accord  (which  is  generally  the  case),  or  a  special  opera- 
tion is  done  later  for  its  closure. 

Preparation  of  Patient. — The  stomach  is  washed  out;  the  site  of  opcni 
tion  is  shaved;  the  bowels  are  emptied. 

Position  during  Operation. — Supine,  at  the  side  of  table,  w  iih  abdominal 
parictes  relaxed  by  slight  elevation  of  the  shoulders  and  slight  tlexinn  of  the 
hips;  Surgeon  to  right  in  oj)erating  in  median  line,  and  to  left  in  the  >ul>- 
costal  operation;  Assistant  opj)osite. 

Division  of  Abdominal  Parietes. — Muscles  should  he  divided  in  their 
cleavage  line,  in  so  far  as  this  is  possible — and  the  abdominal  nerves  should 
he  spared,  as  far  as  |)racticablc.  .-X  disadvantage  of  all  oblicjue  inci>ion> 
j)arallel  with  and  just  l)elow  the  left  costal  arch  is  the  difticulty  of  making 
an  intramuscular  sc|)aration  of  the  fibers.  Considerable  ditTerences  of 
statement  exist  among  the  writings  of  surgeons  as  to  the  placing  of  the  skin 
incision,  and  as  to  the  manner  of  dividing,  deahng  with,  and  suturing  the 
subjacent  structures  in  the  descriptions  of  even  the  same  ojieration  t>f 
Gastrostomy. 

Form  of  Artificial  Canal. — .As  to  regurgitation  of  stomach  contents, 
the  longer,  more  indirect,  and  more  valvular  the  canal  l)etween  the  stomach 
and  alxiominal  openings,  the  greater  the  control  over  the  gastric  content.-. 
Immediately  after  o|)eration.  rubber  tubes  for  feeding  are  passed  down  the 
artifuial  fistula— hut  after  the  first  few  days  these  tubes  are  intrtniuced  only 
at  times  of  feeding— while  in  some  cases  the  tubes  must  be  constantlv  wi-m, 
only  being  removed  for  cleansing. 
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Comparison  of  Methods. — Ssabanajew-Franck's  method,  performed 
through  the  separated  hliers  of  the  rectus,  is  probably  the  best  for  a  permanent 
fistula,  especially  in  a  lax  stomach.  Kader's  method  is  probably  the  best  for 
small  or  adherent  stomachs.  Manvedel's  method  is  probably  the  best 
lor  the  rapidity  of  healing  of  tht*  listula.  .\i:kd  Huwse's  method  is  probiibly 
the  most  quickly  dune. 


I 
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GASTROSTOMY 

BV  SSABANAJKW-I  KAN'CK'S  METHOD. 

Description. — A  cone  of  stomach  is  drawn  through  the  separated  left 
rectus  muscle — carried  l>eneath  a  bridge-work  of  skin — and  its  ajiex  made  to 
open  ujion  the  cutaneous  surface  just  above  the  left  costal  arch.  The  stomach 
is  exposed  thmu^^h  an  oblique  skin  incision  ap[)rn\iniately  parallel  with  the 
left  costal  arch — with  a  vertical  separation  of  the  trbers  of  the  outer  part  of 
the  left  rectus  muscle — which,  at  the  end  of  the  operation,  are  sutured  about 
the  ba>e  of  the  tone. 

Preparation — Position- — See  General  Surgical  Considerations. 

Landmarks. — Median  line;  linea  semilunaris;  left  costal  arch. 

Incisions. — Priman  incision — oblique,  about  6  to  8  cm.  (2^  to  3  inches) 
in  length,  is  made  over  the  outer  third  of  the  left  rectos  muscle,  beginning 
near  the  median  line  and  passing  downward  and  outward  s<jmewhat  more 
vertically  than  transversely,  though  a}>|>ro.\imatcly  ]»arallel  wilh  and  about 
2.5  to  4  cm.  (1  to  ik  inches)  from  the  left  costal  arch.  Secotulary  incision 
{made  later  in  the  operation) — about  2  cm.  (|  inch)  in  length,  is  made 
through  the  skin  and  fascia  about  2.5  cm.  (1  inch)  above  the  costal  cartilages 
and  approximately  [jarallel  with  the  original  incision. 

Operation. — (i)  Incise  skin  and  fascia  in  the  above  line — clamping 
bleeding  \essels — and  retracting  the  lips  of  the  wound.  (2)  Expose  the 
rectus  muscle — divide  the  anterior  layer  of  the  rectal  sheath—separate  the 
filx-Ts  of  the  outer  part  of  the  rectus  muscle  vertically  by  blunt  dissection  in 
their  cleavage  line — divide  the  posterior  layer  of  the  sheath. — and  divirle 
the  transversalis  fascia,  subperitoneal  areolar  tissue,  and  peritoneum-  j  re 
serving,  throughout,  the  integrity  o\  the  muscles  and  nerves  as  much  as  possi- 
ble, and  retracting  the  structures  as  divided.  (Figs.  454  and  455.)  (3)  I'raw 
a  long  cone  of  the  anterior  wall  of  the  stomach  through  the  abdominal  wound, 
by  means  of  a  silk  traction-ligature  passing  thrf»ugh  the  serous  and  muscular 
coats — the  apex  of  the  cone  beitig  represented  by  a  {>art  of  the  stomach-wall 
nearer  the  greater  than  the  lesser  curvature,  and  nearer  the  cardiac  than  the 
pyloric  en<l — calculating  thai  .sufficient  length  of  cone  be  drawn  out  to  pass, 
without  tension,  under  a  bridge-work  of  skin  about  5  cm,  (2  inches)  wide. 
(4)  The  serous  coat  of  the  stoma<h  forming  the  base  of  the  cone,  is  now 
sutured  to  the  peritoneal  and  facial  edges  of  the  Wfiund  by  four  gut  sutures. 
The  serous  and  muscular  coats  of  the  stomach  are  then  attached  throughout 
to  the  f)osterior  layer  of  the  rectal  sheath  by  interrupud  or  continuous  gut 
suture>  (preferably  chromic),  avoiding  the  danger  of  constriction.  (5)  The 
secondar\-  incision  is  now  made  through  the  skin  and  fascia  in  the  site  indi- 
cated (see  Incisions) — [vassing  only  into  the  connective  tissue  plane.  (6) 
By  blunt  dissection  from  the  larger  to  the  smaller  wound,  the  two  arc  con- 
nected and  the  intervening  liridge-work  of  skin  thus  undermined  along  the 
fascial  plane.  (7)  A  pair  of  forceps  is  passed  through  the  smaller  opening 
into  the  larger— grasps  the  silk  traction  ligature  and  draws  the  cone  of  the 
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stomach  into  the  smaller,  up7)er  wound,  over  the  edge  of  the  Irmer  niMal 
cartilaj;es— where  it  is  held  in  place  by  four  silk  sutures.  These  four  -\i\\in< 
are  passed  through  all  the  coats  of  the  stomach,  on  the  one  >i<le,  and  thmuiih 
the  skin  and  fascia,  on  the  other — if  the  ajHfx  of  the  cone  is  to  be  ofiencii  al 
once,  IJut  if  the  of)ening  is  to  be  deferred,  the  sutures  pass  throujjh  un!\ 
the  serous  and  muscular  coats  of  the  stomach.  The  small  incision  is  ni»w 
sutured  at  either  end,  leaving  a  .^iufTicient  opening  in  the  center  for  the  i»as>a«e 
of  the  cone.  (8)  The  .«ieparatefl  edges  of  the  rectus  and  it>  sheath  are  nnw 
sutured  with  interrupted  chromic  gut,  from  either  end  towanl  the  renter, 
leaving  a  sufficient  o{>ening  to  guard  against  dangerous  constriction  »it  iht 
base  of  the  cone,  while,  at  the  same  time,  approaching  the  base  nearly  onuuizh 
to  form  a  muscular  circle  about  it.  (9)  The  skin  W()und  i>  then  ^h-*^\ 
throughout  with  subcuticular  silkworm-gut  sutures—or  other  form  of  suturing 
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of  the  rectus— the  double  change  of  direction  of  the  gastric  fistula  (at  first 
passing  through  the  rectus,  anrl  then  coming  out  at  the  skin  wound) — and 
UjMin  the  obii(|uity  of  the  fistulous  canal.  (5)  The  deferring  of  making  the 
opening  into  the  stomach  until  all  the  cone-burying  sutures  are  placed  and 
tietl,  prevents  regurgitation  ai^d  soiling  of  the  wound  in  cases  in  which 
the  stomach  must  l>e  opened  at  once. 

Other  Gastrostomies   Resembling   Ssabanajew-Franck's    Method    in 

General  Principle.— 

Albert's  Gastrostomy. — Similar  in  all  important  essentials  to  Ssabana- 
jew  Franrk's  operation,  with  the  hdlowing  exceptions; — (1)  The  primary 
incision  begins  2.5  cm.  (i  inch)  Ijelow  the  margin  of  the  ribs  and  passes 
almost  vertically  downward  over  the  vniter  part  of  the  rectus  muscle  (lending 
to  be  more  vertical  than  oblique  as  in  Ssidjanajew-Franck's).  (2)  The  sec- 
ondary incision  is  made  more  directly  over  (than  to  one  side  uf)  the  primary 
incision,  and  is  yilaced  somewhat  nearer  the  costal  margin.  (3,)  The  stom- 
ach is  bent  more  nearly  directly  upward— rather  than  upward  and  outward. 

Hahn*s  Modification  of  Ssabanajew-Franck's  Gastrostomy.— Re- 
sembles, in  general  principle,  Ssabanajew-Franck's  method— the  chief  cHlTer- 
ence  being  that  the  cone  of  stomach  is  brought  directly  up  through  the  eighth 
intercostal  space.  (1)  The  primary  incision  (Fcnger's  incisitm)  Is  about 
7.5  cm.  (j  inches)  long — placed  to  the  left  of  the  left  rectus  muscle — 2.5  cm. 
(i  inch)  from,  and  parallel  with,  the  left  costal  arch.  The  secondary  incision 
is  made  later — at  the  anterior  end  of  the  eighth  left  intercostal  space,  parallel 
with  the  ribs— and  about  2.5  cm.  (i  inch)  long.  (2)  Incise  .skin  and  fascia 
in  line  of  primary  incision — incise  external  oblique  at  right  angle  to  libers — 
separate  internal  oblique  in  cleavage  Jine — divide  transversalis  transversely 
to  cleavage  line — and  transversalis  fascia,  subserous  areolar  tissue,  and 
peritoneum  in  same  line — draw  out  long  cone  of  stomachy  as  in  Ssabanajew- 
Franck's  of>eration — suture  serous  coat  of  stomach  to  parietal  peritoneum 
and  fascial  edges  of  abdominal  wound— make  secondary  incision  in  given 
line — closed,  pointed  forceps  are  passed  through  the  anterior  end  of  the  left 
eighth  intercostal  space  and  marie  to  work  their  way  ibnuigh  the  intervening 
tissues,  hugging  the  pc>sterior  asjx^ct  of  the  costal  cartilages  and  guided  by 
the  finger  in  the  abdominal  wound — the  silk  traction-suture  is  grasped  by  the 
forceps  and  the  cone  of  stomach  drawn  through  the  eighth  intercostal  space — 
the  operation  being  com[deted  as  in  the  regular  Ssabanajew-Franck's  methtni. 
The  danger  of  injuring  the  pleural  cavity  and  the  costal  cartilages,  together 
with  the  fact  of  there  being  no  special  a<lvantage  over  tlie  regular  operation, 
are  to  be  considered  in  undertaking  this  modification. 
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GASTROSTOMY 
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Description, — The  stomach  is  approached  l>y  an  oblique  incision  below 
the  left  costal  ardi,  passing  through  skin  an<l  fascia — with  vertical  separation 
of  the  anterior  rectal  sheath  and  fibers  in  their  cleavage  line — divisicm  of  the 
posterior  layer  of  the  rectal  sheath — anr!  vertical  division  of  the  peritoneum. 
A  rubber  tube  is  then  buried  in  a  long,  oblique  canal  in  the  anterior  stomach- 
wall,  formed  by  a  process  of  suturing — following  which,  the  stomarh-wall  is 
sutured  lo  the  parietal  peritoneum  anci  edges  of  the  posterior  layer  of  the  rectal 
sheath  -and  the  abdominal  wound  closed  over  all. 
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Preparation — Position. — See  General  Surgical  Considerations. 

Landmarks. — Median  line;  linea  semilunaris;  left  costal  arch. 

Incision. — Oblique,  parallel  with  and  2.5  to  4  cm.  (i  to  ij  inches)  from 
the  left  costal  arch — beginning  near  the  median  line  and  passing  donraward 
and  outward  for  about  7.5  cm.  (3  inches). 

Operation. — (i)  Incise  skin  and  fascia  in  above  line — clamp  vessek- 
and  retract  lips  of  wound,  (a)  Expose  the  rectus  muscle — divide  the  ante- 
rior layer  of  its  sheath — and  separate  the  fibers  of  the  rectus  muscle  vertically. 
in  their  cleavage  line,  by  blunt  dissection.  (Figs.  456-458.)  (3)  Divide 
the  posterior  layer  of  the  rectal  sheath.  (4)  Divide  the  transversalis  fascia. 
subserous  areolar  tissue,  and  peritoneum  vertically.  (5)  Retract  the  parts 
well — and  draw  the  portion  of  the  anterior  stomach-wall  which  is  to  be  dealt 
with  well  into  the  wound.  (6)  A  velvet-eyed  rubber  tube  is  now  laid  against 
the  anterior  wall  of  the  stomach,  generally  in  such  a  position  as  to  correspond 
with  the  outer  wound,  with  the  blunt  end  of  the  tube  toward  the  cardiac  end 


Kig.  456.— r.ASi  KosroMY,  Witzkl's  Method:— I.  Cone  of  stotnacli  ilrawn  through  sc^>aral^l 
rectal  fibtrs— showing  I-einhcrt  sutures  phued  ready  to  bury  tulx-,  which  is  about  to  cuter  >tomai:i 
througli  incision  in  its  wall. 

of  the  stomach  and  the  opposite  end  directed  toward  the  lesser  curvature. 
About  5  to  7.5  cm.  (2  to  3  inches)  of  this  tube  is  now  buried  in  the  anterior 
stomach-wall  by  Lembert  gut  sutures,  placed  about  5  mm.  (^\  inch)  apart, 
ami  extending  at  least  1.3  cm.  (^  inch)  beyond  the  point  at  which  the  tul)e  i> 
to  enter  the  stomach,  and  so  placed  as  to  avoid  the  larger  vessels.  All  the 
sutures  arc  now  tied,  thus  burying  in  the  tube — except  the  three  or  four  at 
the  lower  end  of  the  tube.  (7)  The  stomach-wall  is  then  held  in  such  a  way 
as  to  render  the  site  of  entrance  of  the  tube  into  the  stomach  prominent,  and. 
at  the  same  time,  so  as  to  separate  the  opposite  (posterior)  stomach-wal'  - 
and  with  a  narrow,  sharp-pointed  bistoury,  a  quick,  controlled  stab  is  ma«ie 
through  all  the  layers  of  the  anterior  stomach-wall,  guarding  against  wountlinc 
the  opposite  (i)osterior)  wall — the  opening  being  made  just  beneath  the  tip 
of  the  tube,  which  is  temporarily  withdrawn  about  6  mm.  (J  inch)  for  that 
purj)ose  and  just  before  the  stab  is  made.     Immediately  upon  the  completion 
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of  the  stab-wound,  which  should  be  a  Ifltle  less  in  extent  than  the  caliber  of 
the  tube,  the  end  of  the  tube  is  thrust  through  the  opening  and  into  the  cavity 
of  the  stomach — anfi  the  already  placed  sutures,  which  were  temporarily 
left  untied  at  the  lower  end  of  the  lube,  are  at  un<.e  tied — thereby  preventing 
any  regurgitation  of  the  stomach  contents.  (8)  The  stomach  is  now  allowed 
to  fall  back  into  the  abdominal  cavity  siiflficiently  to  leave  only  the  site  of  the 
anterior  stomach -wall  represented  by  the  buried  tube  in  contact  with  the  edges 
of  the  abdominal  wound — und  even  this  area  is  so  adjusted  as  to  cause  the 
site  of  the  buried  tube  to  be  surrounded  by  the  edges  of  the  abdominal  wound 
in  the  form  of  as  narrow  an  elHpse  as  possible.  (9)  The  serous  and  muscular 
coats  of  the  stomach  are  now  united  by  interrupted  gut  sutures  to  the  parietal 


__«.  457  and  45S.—c;astk OSTOMY.  Witiel"s  Mkthoo  -.— II.  Manner  of  placing  sutures ;  A,  Tube 

buTi«^;J  ill  by  two  parallel  lulds  uf  ^toniach-uiill  uuiitrd  by  tying  of  iiitL'trupteil  I.emlMrrls  shown  in  I  ; 

B.  Intcrru{<l«.-il  muiiivs  passing;  ihruugU  s«rou«  and  muscular  coats  of  stomiuh.  and  throuf^h  parirtat 

'  pc-riuiiK-tmi.  puslt^rior  rcctnl  shealli,  :iit*i  luwci  plane  uf  rectus;  C,  Irittfrrnptcd  suturest  thruui^h  skin, 

lfas<:in   ajitL-riur  tcct.il  !thcalli,  and  major  ptttt  of  rectus.     HI.  Final  position  of  tube— seen  emerging 

^completely  sutured  wound. 


f peritoneum  and  lower  lip  of  wound  along  this  narrow  ellipse.  (10)  The 
'edges  of  the  abdominal  vvounrl  are  then  united — hrst  with  chromic  gut  inter- 
rupted sutures  passing  through  the  entire  thickness  of  the  opposite  lips  of  the 
separated  rectus  muscle,  tiDgelher  with  the  edges  of  its  sheath,  but  not  in- 
volving the  already  sutured  peritoneum, — followed  by  interrupted  or  con- 
tinuous silk  suturing  of  the  .^^kin  and  fascia — or  subcuticular  suturing.  Or  skin, 
fascia,  and  rectus  may  be  sutured  in  one  tier.  The  rubber  tul>e  will  emerge 
between  the  two  or  three  u]ipcr  sutures,  (ii)  The  rubber  tubing  is  held  in 
position  by  a  silk  suture  passing  through  the  outer  part  of  its  wall  and  attached 
to  the  skin.  The  tube  is  left  in  for  three  or  four  days — and  then  inserted  only 
Jot  feeding. 
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Comment. — (i)  The  site  of  incision  sometimes  differs  from  that  above 
given — and  the  fibers  of  the  rectus  are  sometimes  cut  instead  of  separated- 
but  all  muscular  structures  should  be  separated,  and  ner\es  retracted,  as 
far  as  these  may  be  done.  (2)  F"enger's  incision  is  sometimes  used— about 
7.5  cm.  (3  inches)  in  length  and  placed  to  the  left  of  the  rectu.s  and  2.5  an. 
(i  inch)  from  and  parallel  with  the  left  costal  arch,  (3)  Before  the  stwnach 
is  dropped  back  into  the  abdomen,  three  gut  sutures  may  be  inserted  through 
its  serous  and  muscular  coats,  each  threaded  with  a  needle  at  either  end- 
and  after  the  stomach  has  receded  into  its  normal  position,  these  needles 
are  made  to  pierce  the  edges  of  the  abdominal  wound,  from  within— and 
the  stomach  thus  drawn  up  to  the  edges  of  the  abdominal  opening.  (4) 
By  postponing  the  opening  into  the  .stomach  until  all  the  sutures  are  placed 
and  most  are  tied,  the  leakage  is  minimized.  (5)  Regurgitation  is  prevented 
by  the  constriction  of  the  separated  fibers  of  the  rectus — by  the  long,  oblique 
canal — and  by  the  short  artificial  cone  created  by  the  manner  of  suturing, 
and  which  projects  into  the  stomach.  (6)  Operators  differ  as  to  the  direction 
in  which  they  divide  the  layers  of  the  rectal  sheath  and  subjacent  structures. 


GASTROSTOHY 

BY  MARVVEDELS  METHOD. 

Description. — This  operation  resembles  Witzel's  in  most  of  its  essentials— 
except  that  the  tube  is  buried  between  the  mucous  coat,  on  the  one  hand, 
and  the  serous  and  muscular  coats,  on  the  other — and  that  the  parietal  peri- 


A    - 


B    — 


C     -  - 


Fin.  4,sq.— Gasikostomy,  Marwkdki.'s  Mktiiod:— 1.  Anchoring  of  stomach  and  sphuins  oi 
stomacli-wall ;  A.  I'ariclal  piTilmicuni  sulurcd  into  lower  p.in  of  lips  of  abili^minai  woujiI  .  B. 
Stomal  h  siituii'd  to  parirtal  peiitoiu-uni  ami  lower  plane  of  alMlominal  wound  ;  I>.  Sutute:>  throuifh 
serous  ami  intiscular  coats  ui  stomach  ;  I).  Tuhe  about  to  be  buried  in  htomach-wall. 


toneum  is  sutured  to  the  skin  before  the  stomach-wall  is  attached  to  the 
edges  of  the  abdominal  incision. 

Preparation    Position.— See  (leneral  Surgical  Considerations. 

Landmarks.— .\s  in  Witzel's  operation. 
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Incision.  —Oblique  incision  about  6  to  7.5  i:m.  (2^  to  :^  inches)  in  length- 
made  over  the  ieft  rectus  muscle — beginning  near  the  median  line  and  passing 
downward  and  fjutward  somewhat  more  vertically  than  horizontally,  though 
nfiproximately  parallel  with  and  about  2.5  cm.  to  4  cm.  (i  to  r^  inches) 
from  the  left  costal  arch. 

Operation. — (i)  Incise  skin  and  fascia — clamp  bleeding  vessels — and 
retract  the  tips  of  the  wound.  (2)  Kxpose  the  rectus  muscle — divide  the 
anterior  layer  of  the  rectal  sheath  vertically,  nearer  its  outer  part — separate 
the  fibers  oi  the  rectus  vertically  in  their  line  of  cleavaj^e,  by  blunt  dissectirm — 
divide  the  posterior  layer  of  the  rectal  sheath  vertically — and  the  iransversalis 
fascia,  subserous  areolar  tissue,  and  peritoneum  in  the  same  Une.  (3)  The 
parietal  peritoneum  is  now  drawn  out  and  sutured  with  interrupted  s^ut  to 
the  skin  at  the  marpn  of  the  abdominal  wound.  (See  Comment.)  (4)  The 
anterior  stomach-wall  is  then  drawn  oul  and  sutured  to  the  parietal  peritoneum 


B    - 


Fig.  460.— (Jasthostomv.  Marwrokl's  Mrthod:— II.  BuryinK  «jf  tube  and  clu^urr  of  wound; 
A,  Suiurc-s  uiitlirij;  pi'rituiieum  lo  lower  fjlatie  «»(  aI>domitial  wound;  B,  Suturi's  (iiittitig  xtomach  lo 
|>erttt)tieum  ami  lowc»  plnnv  ol  ivound  ;  V,  Sutures  buryinR  lubt  between  mucous  coal  iwlow,  and 
»croiu>  and  muscular  above;  U.  Sutures  throujch  skin,  fascia,  anterior  rccul  .si'cath.and  upper  part 
ui  rciitus 

at  ihe  margins  of  the  abdominal  wound,  in  the  form  of  a  narrow  elU|)SC. 
(Fig.  459.)  (5)  F(*r  a  distance  of  alnjut  5  cm.  (2  inches)  and  about  i>araOel 
witli  the  tine  of  skin  incision,  the  serous  and  muscular  coats  are  incised, 
carefully  ^uardin^  against  cutting  through  the  mucous  coat.  The  serous  and 
muscular  coats  are  then  dissected  from  the  mucosi  to  either  side  for  a  short 
distance.  .\  rubber  tube  is  now  laid  between  the  split  coals  of  the  stomach, 
which  are  then  sutured  over  it  with  fine  ^ul.  (Fij;.  460.)  The  sutures  at  the 
lower  end  extend  1.2  cm.  (h  inch)  beyond  the  intended  opening  and  are 
placed  but  not  lied.  When  all  the  rest  are  lied,  an  opening  is  made  through 
the  mucous  coat  in  the  same  manner  as  in  Ssabanajew-Franck's  operation — 
immediately  fctllowing  which,  the  tube  is  thrust  into  the  stomach  and  the 
lower  sutures  al  once  lied.  (6)  The  margins  of  the  abdominal  wound  are 
then  sutured  together  with  interrupted  silk  or  silkworm-gul. 
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Comment. — (i)  It  would  seem  better  to  attach  the  parietal  peritoneuin  to 
the  lower  edge  of  the  abdominal  wound  (rather  than  to  the  skin)— and  the 
stomach  to  the  peritoneum  thus  attached — then  the  edges  of  the  split  rectus 
can  be  brought  into  direct  contact,  in  finally  closing  the  abdominal  cavity. 
(2)  Fenger's  oblique  subcostal  incision  is  often  used — about  7.5  cm.  (3  incbe) 
in  length,  placed  to  the  left  of  the  rectus  and  about  2.5  cm.  (i  inch)  below 
and  parallel  with  the  left  costal  arch.  The  operation  may  also  be  done  in 
the  median  line.  (3)  The  tube  may  be  buried  in  the  stomach-wall  before 
the  latter  is  sutured  to  the  edges  of  the  abdominal  wound — which  is  some- 
times more  convenient.  (4)  Surgeons  differ  considerably  upon  the  incision 
and  subsequent  steps  of  the  operation. 


GASTROSTOIHY 

BY   KADER'S   METHOD. 

Description. — ^This  is  a  modification  of  Witzel's  operation,  and  consists 
in  the  insertion  of  a  lube  into  the  stomach  at  a  right  angle  to  its  surface- 
and,  by  means  of  two  tiers  of  Lembert  interrupted  .sutures,  two  parallel 
folds  are  made  in  the  anterior  stomach-wall,  thus  inyaginating  the  stomach 
wall  and  burying  in  the  tube.  The  stomach  is  reached  through  the  venically 
separated  fibers  of  the  rectus. 


l"iK  4M  r.AM  kosuj.mn.  Kaokr's  Mhihoh  :— I.  BurviriK  tnln-  [K-rptMulit.  iilaily  wuhin  <.ti«niicb; 
A.l.owri  tilt  oi  siituic^  apptoxinuitiiiK  lowei  riii)jcsof  slom.ach-w.ill ;  B.  I'pixr  titr  of  NutuToappniii- 
ni.it in t;  iip|H.T  iidm-*»c>l  >t<>njach  u.ill.  Ituth  li«.t>  arfp.irtly  tied.  Note— Thr«>n>jh  crrcjt.  the alHlt>nimiI 
iiicisicii  I-  icpioviitcd  oblnpio- but  shmilil  Ik:  vertical,  a.s  shown  in  II.  Fig.  462. 

Preparation —Position.- -See  tieneral  Surgical  (Considerations. 

Landmarks. — Linea  alba;  linca  semilunaris;  left  costal  arch. 

Incision.  -X'ertical  incision  over  the  left  rectus  muscle,  beginning  alwut 
2.5  cm.  (i  inch)  bohnv  the  costal  cartilages  and  extending  downwanl  f>  to 
7.5  cm.  {2\  to  ^  inches).     (Fig.  452.  C.) 

Operation,  -(i)  Incise  skin  and  fascia  in  the  above  line  -clamp  bleeding 
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of  the  stab-wound,  which  should  be  a  little  less  in  extent  than  the  caliber  of 
the  tube,  the  end  of  the  tube  is  thrust  through  the  opening  and  into  the  cavity 
of  the  stomuch — and  the  ulreatly  placed  sutures,  which  were  temporarily 
left  untied  at  the  lower  end  of  the  lube,  are  at  once  tied — thereby  preventing 
any  regurtritation  of  the  stomach  contents.  (8)  The  stomach  is  now  allowed 
to  fall  back  into  the  abdominal  cavity  sufficiently  to  leave  only  the  site  of  the 
anterior  stomach -wall  represented  by  the  buried  tube  in  contact  with  the  edges 
of  the  abdominal  wound — and  even  this  area  is  so  adjusted  as  to  cause  the 
site  of  the  buried  tube  to  be  surrounded  by  the  edges  of  the  abdominal  wound 
in  the  form  of  as  narrow  an  ellipse  as  possible.  (9)  The  serous  and  muscular 
coats  of  the  stomach  are  now  united  by  interrupted  gut  sutures  to  the  parietal 


y 


m 
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FiK*.  457  and  458.— GASiTW ostomy.  Witzel's  Method  :— II.  Manner  of  placing  sutures  ;  A,  Tube 
burieti  in  by  iwo  parallel  iold;^  uf  stumaLh-wall  utiiled  by  lying  bi  niU-nupK-U  Lcmbcrts  shown  in  1 ; 
B,  tnlerrupted  sutures  passing  ttirouffli  serous  :tn<l  tiiUNCular  coals  of  slomaLh,  and  Ihrou^^h  i^arietal 
periloneum,  posterior  rect:il  sheath,  and  luMcr  plane  uf  rectus;  C,  Interrupted  sutures  through  skin, 
bi»cia,  anterior  rectal  shrath.  and  major  jmn  of  rectus.  III.  Final  position  of  lube— 5«cr»  enictKing- 
from  completety  suiurcil  u-ound. 


peritoneum  and  lower  lip  of  wound  along  this  narrow  ellipse,  (lo)  The 
edges  of  the  abdominal  wound  are  then  united — tirst  with  chromic  gut  inter- 
rupted sutures  passing  through  the  entire  thickness  of  the  opposite  lips  of  the 
separated  rectus  muscle,  together  with  the  edges  of  its  sheath,  but  not  in- 
volving the  alrearly  sutured  peritoneum, — followefl  by  interrupted  or  con- 
tinuous silk  suturing  of  the  .skin  and  fascia— or  subcuticular  suturing.  Or  skin, 
fascia,  and  rectus  may  1j<?  sutured  in  one  tier.  The  rubber  tube  will  emerge 
between  the  two  or  three  upper  sutures,  (ii)  The  rubber  tubing  is  held  in 
position  by  a  silk  suture  passing  through  the  outer  part  of  its  wall  and  attached 
to  the  skin.  The  lube  is  left  in  for  three  or  four  days — and  then  inserted  only 
for  feeding. 
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separated  edges  of  the  rectus  are  sutured  with  interrupted  chromic  gut  sutures 
— and  the  anterior  sheath  of  the  rectus  with  a  similar  separate  line  of  suture>— 
both  being  closely  approximated  to  the  tube.  The  skin  is  closed  by  inter- 
rupted silkworm-gut  sutures. 

Comment. — (i)  This  operation  is  more  generally  applicable  than  Witzel's, 
of  which  it  is  a  modification,  because  of  requiring  less  amount  of  movable 
stomach-wall — and  because  it  may  be  used  through  any  kind  of  incision 
exposing  the  stomach,  (a)  The  folds  or  pleats  are  made  transverse  when 
the  opening  is  to  be  temporarj' — and  perpendicular  when  the  opening  is  to 
be  permanent.  (3)  Where  the  stomach  is  so  small,  or  so  bound  down,  as 
to  make  it  impossible  to  bring  it  well  into  the  wound,  the  pleating  may  be 
made  and  the  tube  buried  with  the  stomach  in  silu.  (4)  The  efficiency  of 
the  method  depends  chiefly  upon  the  valvular  invagination  of  the  stomach- 
wall.  The  sides  of  the  infolded  funnel  soon  become  adherent,  leaving  only 
the  tubular  tract  patulous.  (5)  As  in  most  Gastrostomies,  surgeons  vary  a> 
to  the  exact  placing  of  the  external  incision  and  the  manner  of  di\*iding. 
dealing  with,  and  suturing  the  subjacent  layers.  (6)  A  somewhat  similar 
method  (Abbe  and  Stamm)  consists  in  thrusting  a  tube,  through  a  previously 
made  opening,  perpendicularly  into  the  anterior  stomach-wall — then  sur- 
rounding it  by  a  circular  purse-string  suture  about  1.2  cm.  (J  inch)  from  the 
catheter,  which  is  then  tied,  gut  being  used — then  a  second  purse-string 
suture  about  2.5  cm.  (i  inch)  from  the  first,  which  is  tied  similarly — and 
a  third — the  stomach  being  attached  to  the  abdominal  wall  as  al>ove. 

Note. — Other  forms  of  Gastrostomy  might  be  mentioned — some  repre- 
senting older,  some  more  modern  methods — such  as  Howse's;  Greig  Smith's 
modification  of  Howse's;  E.  J.  Senn's;  Andrew's;  Von  Hacker's;  and  others' 
— but  those  above  described  in  detail  sufficiently  cover  the  best  modem 
methods. 


GASTRaENTEROSTOMY  IN  GENERAL. 

By  Gastroenterostomy  is  meant  the  establishment  of  an  anastomolic 
opening  l)ctween  the  stomach  and  some  part  of  the  small  intestine— the 
name  of  the  ojjcration  being  further  designated  by  the  |)art  of  the  intestine 
anastomosed — for  example,  gastro-du(Klenostomy.  gastro-jejunostomy,  gastro 
ileostomy.  The  object  of  the  operation  is  generally  to  obtain  the  complete 
em])tying  and  rest  of  the  stomach — or  to  furnish  egress  from  it  in  ca>e>  of 
obstinate  obstruction  at  or  near  the  pyloric  end— or  in  cases  of  excision  of 
the  intestine  near  the  pylorus. 

The  nearer  to  the  stomach  the  portion  of  intestine  anastom<se<l.  the 
greater  will  l)e  the  length  of  small  intestine  left  for  absorption.  That  i>ortion 
of  the  stomach  i)etween  the  pyloric  end  and  the  site  of  the  intestine  ana> 
tomoscd  with  the  stomach  becomes  partially  thrown  out  of  circuit  ("sh(»rt 
circuited")  in  pro})ortion  as  it  continues  or  not  to  transmit  intestinal  content^, 
and  henceforth  j)erforms  more  or  less  limited  function — the  bulk  of  the 
stomach  contents  traveling  by  the  new  route,  while  the  small  amount  whi«.h 
escapes  through  the  pylorus  still  goes  by  the  old  route. 

The  llou  of  the  stomach  contents  is  usually  from  the  cardiac  to  the  pyloric 
and  along  the  greater  curvature,  nearer  which  the  anastomosis  is  generally 
made  -and  usually  from  the  pyloric  to  cardiac  end  along  the  lesser  curvature. 
It  is  always  desirable  to  so  approximate  a  coil  of  intestine  to  the  Momavh 
that  the  llow  in  both  viscera  may  be  in  a  normal  direction — which  is  generally 
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accomplished  by  giving  the  coil  of  intestine  ;i  half-turn  just  before  making 
the  anastomosis. 

In  order  to  avoid  regurgitation  into  the  stomach  of  inlestinal  contents 
including  bile,  many  surgeons,  after  completing  the  gastro-enterostoray,  per- 
fonri  a  jejuno-jcjunosiomy  (between  the  proximal  and  distal  limbs  of  the 
jejunum) — the  Jaboulay-Braun  operalion  (see  page  781). 


F«K' 463— Df  ACRAM  Rfpreskntim.  r.ASTRo-FNTFRnsTOMiKs  — a,  AtUerior  gastro'enieroslomy 
tntestiiie  bciiiK  carried  over  r»n>cinuin  ai^l  appljtd  to  anterior  stomach-wall;  B,  I'oslenor 
uastrtKntcrostomy- small  intestine  bciiiK  larricd  (hrittu^h  an  oftcning  made  in  Imnsvcrse  mesocolon 
and  applied  to  iH>strrior  &iuniach'\vatl.     (MtKlififd  from  Gray.) 

The  intestine  may  be  anastomosed  to  the  anterior  or  to  the  posterior  wall 
of  the  stomach— constituting  Anterior  or  Poslerior  Gastro  enierostomy.  The 
latter  niieration  is  yireferable — the  reasons  for  which  being  given  uJider  Com- 
ment upon  the  two  operations,  pages  780  and  785.     (Fig.  4(13.) 


ANTERIOR   GASTRO-ENTEROSTOMY 

BY  SIMPLE  SUTURlNCr- WftLFLERS  OPERj\TION. 

Description. — In  this  (>])eration  some  part  of  the  small  intestine  is  carried 
up  in  front  of  the  great  tmientum  and  transverse  colon  and  united  by  some 
method  of  suturing,  without  the  aid  of  one  of  the  mechanical  devices,  to 
the  anterior  wall  of  the  stomach,  nearer  its  greater  curvature.  (Fig.  4^3,  A.) 
The  nearest  part  of  the  small  intestine  lt>  the  pyloric  cn<l  of  the  stomaih 
which  is  available,  which  will  generally  he  the  jejunum,  is  the  portion  usually 
selecte«J  for  the  anastomosis — constituting  gaslro-jcjunostomv, 

Preparation.— The  stomach  is  washed  out;  the  site  of  the  operation  is 
shaved;  the  bowels  are  emptied  by  j)urgation. 

Position. — Falient  supine,  at  side  of  table,  with  abdominal  parietes 
relaxed  by  siight  elevation  of  the  shoulders  and  slight  flexion  of  the  hips; 
Surgeon  to  the  right;  Assistant  opposite. 

Landmarks. — Linea  alba;  xiphoid  cartilage;  umbilicus. 

Incision. — In  median  line,  from  just  below  xiphoid  cartilage  to  umbilicus 
— and  beyond,  if  necessary  (l^ig.  452,  .\). 


778 


OPERATIONS  UPON  THE  ABDOMINO-FELVIC  REGION. 


Operation. — (i)  Is  conducted  as  a  median  abdominal  section  up  to 
the  exposure  of  the  abdominal  cavity,  (a)  The  beginning  of  the  jejunum 
is  now  sought — and  is  most  readily  found  by  temporarily  displacing  the 
great  omentum  upward  and  to  the  left,  and  the  transverse  colon  and  meso- 
colon upward  and  to  the  right — and  by  following  down  the  under  surface 
of  the  mesocolon  to  its  base,  from  left  to  right,  as  the  finger  passes  beneath 
the  ligament  of  Treitz,  a  loop  of  small  intestine  is  encountered,  which  is  the 
commencement  of  the  jejunum.  (Fig.  464.)  This  is  now  followed  down 
several  inches  until  a  convenient  distance  for  anastomosis,  without  tension, 
to  the  anterior  stomach-wall  is  secured — which  is  generally  about  40  to  50 
cm.  (16  to  20  inches).  (3)  This  site  of  jejunum  being  held  by  an  assistant, 
the  transverse  mesocolon  and  great  omentum  are  now  allowed  to  drop  back 
into  place — the  jejunum  being  brought  down,  aroimd  and  in  front  of  them— 


FiR.  464— Manni:k  ok  Locating  BKOiNNiNf.  of  Jfjinim  :— A.  Crfat  onieiiium  displacrd 
upward  and  to  left ;  H.  Transverse  colon  and  mesocolon  displare<l  upward  an<l  to  ri^ht .  t".  ri>ni- 
mencement  »)f  jejunum  emcrKiiiR  from  beneath  li;;ament  of  Treit/ ;  I>,  Incision  in  iTie<«Ht'i.->n 
llirough  which  jejunum  is  to  Ik-  carried  into  the  cavity  of  the  lesser  omentum  and  approxim.itc>t  t.> 
pl>>^lerior  stomach-wall. 


seein<^  that  sufl'icicnt  length  of  intestine  for  this  course  is  allowed.  Then  l<» 
cause  the  llow  in  the  intestinal  canal  to  corresj^ond  with  the  pastric  tlow 
(from  left  to  rij^ht)  the  loop  of  jejunum  is  given  a  half  turn  (RockwitzV 
modification)  and  is  thus  approximated  to  the  anterior  wall  of  the  stomach, 
near  its  jjreater  curvature.  (Fip.  465.)  It  is  imiK)rtant  that  this  approxima 
tion  should  he  ar(<)mj)lishcd  without  undue  twisting  and  tension  of  the 
intestine,  or  other  marked  disarrangement  of  normal  relations  of  the  parts 
concerned.  (4)  When  all  is  in  readiness  for  suturing,  the  propose<i  site  ( f 
anastomosis  of  the  anterior  stomach-wall  and  the  corresponding  jK)rtion  of 
the  jejunum  should  he  drawn  somewhat  out  of  the  alxlominal  cavity  for 
the  greater  convenience  of  manipulation.  An  assistant  holds  the  antime 
senteric  horder  of  the  jejunum  in  easy  contact  with  the  lower  anterior  surfatr 
of  the  stomach  wall,  near  the  great  curvature — holding  the  stomach  so  a> 
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to  exclude,  as  much  as  possible,  an  outflow  of  its  contents  when  incised — 
the  intestines  being  squeezed  empty  and  clamped.  (5)  With  a  long,  straight 
needle,  threaded  with  chromic  gut,  or  silk,  a  tine  of  continuous  suturing, 
passing  through  serous  and  muscular  coats  of  the  intestine,  on  tfie  one  hand, 
and  the  same  coals  of  the  stomach,  on  the  other,  is  carried  along  what  will 
form  the  posterior  line  of  union,  the  neetlle  being  insertefl  at  close  intervals — 
the  suture  left  hanging  long  at  both  ends,  with  the  needle  at  one  end,  and 
knotted  at  the  other — and  the  suturing  having  extended  in  a  slightly  elliptical 


Vtg.  46s.— AWTBRIOH  Gastro-emterostomv;— A.  Moiniich :  B.  DucHlentim  ;  C,  Jcjmiuni,  allci 
cmetKiiiK  Jrotti  liKnmriit  ol  Trdiz  ;  D.Cuil  oi  jejumim  jfivtn  a  tuilMuin  atid  iipptied  to  lower  a^s|>«»:t  of 
AHtcrivr  fitouiach-waJI  ;  E,  E,  OultT  tier  of  crtuijiuou6  Lrtnbtrrt  suiuriiij; .  !• ,  I'.  Inner  tier  of  conliiiu- 
oijs  uvrrhAiid  4Uturiiix  approxiiiiatin^j  (■<1j;(.'s  of  opcnitig  in  sluinncli  and  iii|L'«it(«i«:*;  (.1.  Iiilvstirial 
cUifnps;  II,  Enlero-ojitcroslomy  by  Murphy  button;  I,  Transverse  colon;  J.  Umcnlum  folded  back 
by  n|)-liltrd  ycjununi. 

direction,  beginning  and  ending  about  1.2  cm.  (J  inch)  beyond  (he  ends 
of  the  future  incision  through  the  two  opposed  walls.  (6)  With  a  sharp- 
|)ointed  bistoury,  a  qiiJck,  controlled  stab  is  made  into  the  stomach,  in  its 
it>ng  axis,  and  then  into  the  intestine,  in  its  long  axis,  in  the  indicated  sites, 
and  so  planned  that  the  incisions  will  fall  immediately  o|)posile  each  other 
and  be  of  the  same  size — the  incisions  being  made  while  both  stomach  and 
intestine  are  so  held  by  an  assistant  as  to  present  their  proper  surfaces,  and, 
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at  the  same  time,  the  opposite  walls  are  held  apart  so  as  not  to  be  also  pene- 
trated by  the  knife  stab.  One  blade  of  a  pair  of  sharp-pointed  scissors  is 
now  introduced,  and  both  incisions  lengthened  in  the  long  axes  of  both  \nscera 
to  the  extent  of  about  5  to  6.5  cm.  (2  to  2^  inches) — until  within  about  1.2 
cm.  (J  inch)  of  either  end  of  the  posterior  line  of  suturing.  These  incisions 
into  the  stomach  and  intestine,  made  immediately  opposite  each  other,  should 
be  from  5  to  8  mm.  {\  to  J  inch)  from  the  suture-line.  Soiling  of  the  adjacent 
structures  with  the  outflow  of  stomach  and  intestinal  contents  should  be 
prevented  as  much  as  possible  with  gauze  packing.  All  bleeding  should  be 
controlled  by  clamping  and  twisting — ^and  is  further  controlled  by  suturing— 
and  by  gut  ligature  if  necessary.  (7)  Immediately  following  these  incisions, 
the  margins  of  the  intestinal  incision  are  united  to  the  margins  of  the  stomach 
incision  by  continuous  suturing  with  silk  or  chromic  gut,  passed  with  a  cuned 
needle  held  in  a  holder,  the  sutures  passing  through  all  the  coats  of  both 
stomach  and  intestine,  the  edges  of  the  incision  being  so  held  as  to  enable 
them  to  be  whipped  together  by  an  overhand  stitch.  (8)  The  threaded  end 
of  the  original  continuous  gut  or  silk  suture  is  now  taken  up  and  the  line 
of  suturing  continued  from  the  end  where  it  was  temporarily  discontinued, 
on  around  now  in  front  of  the  line  of  incisions  into  stomach  and  intestine, 
in  the  same  slightly  elliptical  outline  as  upon  the  jxKterior  aspect,  and  passing 
about  8  to  12  mm.  (^  to  ^  inch)  from  the  line  of  incision  into  the  lumina 
of  the  viscera — untii  the  suturing  reaches  the  opposite  end,  when  the  free 
end  of  the  suture  is  tied  to  the  end  originally  left  long  after  knotting.  Thus 
the  inside  line  of  sutures,  chiefly  for  strength,  is  reinforced  by  this  secondan* 
line  uniting  the  muscular  and  serous  coats,  and  thus  shutting  off  any  leakage 
which  might  escajDe  through  the  suturing  of  the  margins  alone.  The  stomach 
and  intestine  must  be  so  manipulated  during  the  various  stages  of  the  suturing 
as  to  present  the  site  to  the  surgeon  most  advantageously.  (9)  A  third  line 
of  interrupted  gut  Lemberts  may  be  now  applied,  hunting  in  the  other  two, 
if  thought  necessary — but  is  rarely  needed.  (10)  The  viscera  are  now  dropi)e<l 
back  into  the  peritoneal  cavity  and  the  abdominal  wound  closed  as  usual. 
See,  under  Comment,  reference  to  intestinal  anastomosis  as  an  accompaniment 
of  gastroenterostomy. 

Comment.— (I)  The  chief  objections  to  the  anterior  metht^l  of  gastrt>^ 
enterostomy  arc — that  the  transverse  colon  is  apt  to  be  compressed  by  the 
small  intestine  resting  and  dragging  upnm  it; — that  the  two  intestinal  ann> 
descending  from  the  stomach  are  apt,  by  gravity  and  traction,  to  become 
parallel,  and  a  spur  formation  thereby  occur  at  the  stomach  opening,  by 
converthig  the  original  curve  at  their  point  of  meeting  into  an  angularity;— 
and  that  regurgitation  of  intestinal  contents,  including  bile,  into  the  stomavh 
is  more  frc(juent  after  the  anterior  operation.  Therefore  various  sugge>tion> 
have  been  matle  to  overcome  the  above  disitdvantages — such  as  valvular 
forms  of  anastomoses, — multiple  intestinal  anastomoses,  or  a  single  inte>tinai 
anastonn)>is.  to  carry  otT  the  contents  of  the  proximal  end  of  the  intestine, 
includini:  bile. — and.  j>rol>ahly  Ix'^st  of  all.  posterior  gastroenterostomy.  (2) 
In  all  torm>  oi  gastroenterostomy,  but  es|>ecially  in  the  anterior  o|)erations. 
it  is  advisable,  after  completing  the  gastroenterostomy  proj>er.  to  form  an 
intestinal  ajia<ioniosis.  a  jejuno-jejunostomy,  at  the  site  and  in  the  manner 
doscrilKHJ  in  connection  with  the  following  operation  (page  781).  (3)  In  the 
operati«>n  iu>t  dovrilKHl.  wherever  the  continuous  suture  is  used,  it  is  well 
to  tie  it  at  >everal  p<Mnis  (without  intermitting  the  stitch)  rather  than  at 
one  only  lo  do  away  with  anv  possibihty  of  the  suture  acting  as  a  "tlraw- 
string"  and  con>triciing  the  opening. 
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Fig.  466.— Anterior  Gastro-evterobtomv,  followed  bv  ENTERO-ENTiiROSTOMV  bv  Gal- 

LBT'S  MkTHI>0  Of  IntKODVCISC  WkIR'S  MoDlKtCATION  OK  THK  Ml.tRPHY  Bt'TTON  :— A,  Stomach 
opening;  B,  tntc^tirial  oiioiiini; ;  C.  C,  Mariner  of  applyitig;  the  biiiiuiis  from  within  parallel  liinbii 
ol  |r)uiium  ;  D.  Orm-titum  folded  back  over  a  reversed  coil  of  jejunum. 
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ANTERIOR   GASTRO-ENTEROSTOMY   BY  THE  MURPHY  BUTTON; 

FOI-LQWED  BY  SINGLE  UR  MULTfPl.P:  INTESTINAL  ANASTOMOSIS  BV  THI-: 
JABOl  LAV-BRAl'N  MKTKOD. 

Description. — Consists,  first,  in  performing  an  anterior  gastro-enteros- 
tornv,  by  brint^ing  the  highest  available  part  of  the  jejunum  up  in  frunl  of 
the  great  omentum  and  traasverse  colon  and  uniting  it  to  the  afilcriur  wall 
of  the  stomach,  nearer  its  greater  curvature,  by  means  of  the  Murphy  button. 
For  the  reasons  explained  under  Comment  in  the  last  operation,  the  two 
arms  of  the  loop  of  jejunum  are  then  anastomosed,  either  by  the  Murphy 
button  or  by  simple  suturing— constituting  single  intestinal  anastomosis, — 
or,  in  addition  to  the  anastomosis  thus  formed,  one  or  more  other  anasto- 
moses may  lie  made  l>et\veen  adjacent  coils  of  intestine,  if  the  fice<1  for  the^e 
be  indicated. 

Preparation — Position— Landmarks — Incision. — As  in  the  operation 
just  de^trihed. 

Operation.— (I)  All  the  steps  of  the  gastroenterostomy  arc  precisely 
similar  to  those  described  uniler  anterior  gasiro-enterostomy  by  simple  suture, 
up  to  the  fMjint  of  making  the  anastomosis—- which,  in  the  present  case,  is 
accomplished  by  means  of  the  Mur|>hy  button.  The  male  half  of  the  button 
is  insert efl  into  a  convenient,  relatively  non- vascular  part  of  the  anteritir  wall 
of  the  stomach,  near  the  greater  curvature  and  about  at  h>  center.  The 
insertion  of  the  half  button  into  the  stomach  is  accomplished  exactly  as 
described  under  enlero-enleroslomy  by  the  Murphy  button  (page  703) — the 
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incision  into  the  stomach-wall  being  in  its  long  axis,  and  all  bleeding  being 
controlled  by  twisting  or  ligature  before  proceeding.  The  female  half  of  the 
button  is  then  inserted  into  the  antimesenteric  aspect  of  the  loop  of  jejunum— 
also  in  the  same  manner  as  described  in  entero-enterostomy  by  the  Murphy 
button.  When  all  is  in  readiness,  the  two  halves  of  the  button  are  approxi- 
mated in  the  usual  manner.  If  thought  necessary,  the  button  anastomosis 
may  be  reinforced  by  a  few  interrupted  Lemberts.  (a)  The  anastomosis 
between  the  antimesenteric  aspect  of  the  limbs  of  the  jejunum,  several  inches 
below  the  stomach,  is  now  accomplished  in  one  of  the  following  waj-s:— 
(a)  By  Gallet's  method  of  introducing  Weir's  modification  of  the  Murphy 
button : — When  the  incision  is  made  into  the  knuckle  of  jejunum  to  be  anas- 
tomosed to  the  anterior  stomach-wall,  and  before  that  anastomosis  is  done, 
the  male  half  of  the  button,  with  the  end  of  its  cylinder  beveled  and  sharpened, 


liij.  4(>:.— Gastro-kntkrostomv,  fom.owkd  by  Entkro-kntfrostomy  ;— By  means  of  butt-Mi> 
«li»>PI>otl  into  |u»rallol  limbs  ol  jejunum,  and  then  appruximatcd  through  incisions  made  over  tht.r 
»  \liMilfis.     \Haitlcy's  method.) 

as  nuKlified  by  Weir,  is  inlrt)duced  down  the  proximal  limb  of  the  jejunum, 
in  the  grasj^  of  a  jxiir  of  forceps,  the  handle  of  the  forceps  being  steadicil 
by  an  assistant, — ami  the  female  button,  similarly  grasjjed,  is  introduced 
(Itmii  the  distal  limb  of  the  jejunum— and  while  thus  held,  the  two  halvt^ 
of  the  button  are  approximated  and  pressed  home,  the  cutting  cylinder  of 
tlu'  male  button  euttini;  its  way  through  intervening  intestinal  wall  of  the 
proximal  and  distal  limbs  of  the  gut  and  finding  its  way  into  the  female 
evlinder.  N\i  reint\>reing  suture  is  necessary — though  may  l)e  applied  if 
desireii  The  ft>rveps  are  now  withdrawn  from  the  opening  in  the  knuckle 
oi  intestine,  and  the  anastomosis  between  stomach  and  intestine  com])leteil. 
(l-'ii^.  400/1  {b)  liy  Hartley's  methtxl: — the  ordinary-  Murphy  buttons  are 
usrtj  the  male  button  being  dropped  through  the  incision  at  the  knuckle 
oi  intestine  into  the  proximal,  and  the  female  button  into  the  distal  limb. 
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The  gastrointestinal  anastomosis  is  then  completed— after  which  each  button 
is  grasped  and»  while  so  held  as  to  bring  their  cylinders  into  contact  with 
the  antimesenteric  aspect  of  the  jejunum,  at  the  indicated  site,  two  small 
incisions  are  made  at  right  angles  through  the  intestinal  wall,  which  has  beeti 
stretched  like  a  drum- head  over  the  eniis  of  the  cyUnders — the  surgeon  steady- 
ing one  button  with  the  fingers  of  his  left  hand,  and  an  assistant  steadying 
the  other.  The  buttons  are  then  pressed  together  in  the  usual  fashion — no 
reinforcing  suturing  being  ordinarily  used.  (Fig.  467.)  (c)  The  Murphy 
buttons  may  be  used  to  make  the  intestinal  anastomosis  in  the  ordinary 
manner — as  described  in  entero-cnterostomy  by  lateral  anastomosis  (page 
708).  (d)  The  intestinal  anastomosis  may  also  be  made  by  simple  suturing. 
(3)  The  stomach  ami  intestines  having  been  dropped  back  into  place,  the 
abdomen  is  closed  as  in  median  abdominal  section. 

Comment. — If  it  be  thought  advisable,  in  addition,  to  anastomose  adjacent 
coils  of  intestine,  in  order  io  increase  the  freedom  i>f  passage  of  intestinal 
contents,  one  or  more  anastomoses  may  be  made  where  indicated — the  opera- 
tion becoming  an  entero-enterostomy  by  lateral  anasKmKJsis,  and  one  of  ihe 
methods  described  under  that  head  may  be  used — the  Murphy  button  being 
the  means  usually  employed. 


P 
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POSTERIOR  GASTRO  ENTEROSTOMY 

BV  VON  HACKKK  S  MKTHOD. 


Description. — In  this  ojKTation  some  part  of  the  small  intestine  as  near 
as  possible  to  the  st*>mach  (generally  the  upper  j»art  of  the  jejunum)  is  carried 
through  an  artihcial  o[iening  made  for  the  puqiose  in  the  transverse  mesif- 
colon,  aTid  anat,lomoscd  with  the  posleriur  wall  of  the  stomach.  (Fig.  463, 
B.) 

Preparation— Position— Landmarks.— As  in  the  anteri«jr  operation. 

Incision. — In  the  median  lint-  beginning  about  5  cm.  (2  inches)  below 
the  eii>iform  cartilage  and  extending  below  the  umbilicus. 

Operation. — (i)  F*],xpose  the  peritoneal  cavity,  as  in  median  alxiominal 
sccti(jn.  (2)  Lift  the  great  omentum  upward  and  to  the  left,  and  the  trans- 
verse cokm  upward  and  to  the  right,  disijlacing  them  over  the  stomach. 
(3)  Isolate  and  draw  out  the  beginning  of  the  jejunum,  as  described  in 
anterior  gastro  enterostomy.  (4)  An  assistant,  standing  above  the  stomach 
and  to  one  side,  so  grasps  the  stomach  that  both  his  thumbs  press  its  anterior 
and  his  fingers  its  posterior  surface— tiien  by  pronating  his  forearms,  the 
posterior  surface  is  protruded  downward  and  forward  prominently  toward  the 
surgeon,  the  transverse  mes*Holon  intervening.  (5)  Se[)arale  the  fibers  of 
the  transverse  mesocolon  by  blunt  dissecticm  in  the  direction  of  its  vessels, 
and  opposite  the  site  of  the  future  anastomosis — thus  oix*ning  into  the  cavity 
of  the  lesser  omentum.  (Fig.  468.)  (6)  The  assistant,  continuing  to  press 
ui>on  the  stomach  as  above,  causes  its  posterior  wall  to  bulge  through  the 
artificial  slit  in  the  transverse  mesocolun  -until  it  presents  in  the  cavity  nf 
the  great  omentum.  The  edges  of  this  slit  in  the  mesocolon  are  immedialely 
sutured  to  the  stomach,  leaving  an  oval  area  of  posterior  stomach-wall  of 
sufficient  size,  the  sutures  f)assing  through  the  entire  thickness  of  transverse 
mesocolon  and  through  serous  and  muscular  coats  of  the  stomach.  (7)  A 
convenient  coil  of  jejunum,  so  selected  as  to  avoid  tension  anri  kinking,  is 
now  approximatefl  to  the  posterior  gastric  wall — its  contents  having  been 
jjushcd  awa\    for  several  inches  on  either  side  and  the  gut  clamped  -the 
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assistant  holding  the  stomach  likewise  keeping  its  contents  away  fn«n  the 
site  as  far  as  possible.  The  coil  of  jejunum  should  In?  so  appniximated  tn 
the  stomach  as  to  make  the  flow  of  contents  from  the  latter  corresfKind  with 
that  in  the  intestine.  While  the  need  of  giving  it  a  half-tum  is  not  so  pre>Mnulv 
necessary  as  in  the  anterior  gastro-enterostomy,  l^ecause  of  the  more  favorable 
relations  of  the  parts  at  the  site  of  the  posterior  operation,  it  is,  however, 
generally  best  to  resort  to  this  manceuvre.     (8)  While  the  jejunum  is  held  in 


l-lv;  tt<N  -  Posi  1  RIOR  t'.ASI  R<.>-hMKR<lSIOMY  —A  :lll(l  i;.<;nat  nnn-tlt  mil  .iJiM  !l-.I.N\t-i  .-..: 
UH!ii-.l  ii)i\\.iii|;  ('.  I  t.in-Mrxi' nii'«i<n-oloii  w  illi  ftli;i->.  Ill  it-i  imi-.tMl  wali  ■>iiliiit<l  ti>  jxi-t- :  !■>?  -:'-i'.i  •■ 
\\.)'.l.  I>.  TiisUiioi  ^tom.iili  w.illwitli  ;•  li.iir-biiltoii  iiistitol  :  l"..r..ii  «>l  ji-iiintini.  with  :i  ha^l  '  ■  "■  •:■ 
m~«::iil.  I".  I'.  I  ••i<.'p'>  holiiiuji;  hutloiis ;  «;.<."<»il  ot  it'iutuitn.  jii-i  IumukI  li'.;.imfiu  «>:  !  -i!.- 
i;i\»;!  .1  li.i'i;i:j;i .  11.  NU-itiiiiN    of  jcjuiiuni :  I.  Kiitcro-ontciustniiu    l>y  simpU-    siitiir:iii: .  J    lii:"» 

fil.l'  >  ■.in:p>-. 

i.MU.ui  with  iho  poMoriv^r  stomach-wall  (bolh  being  drawn  a>.  far  out  <•!  the 
al»iiomi:uil  *.i\ity  a«^  tVa>iblc^  the  surfaces  are  suiure<l  together  ox.utly  a- 
in  t!u-  .iMti-rior  i^.i-tro  enterostomy  -first  the  line  of  coniinuou>N  chromi*  him 
vut'.;ii"i;:  i^  .ipplir«i  jM^teriorly.  extending  about  1.2  cm.  (J  inch)  beyon.i  tlic 
end-  I'i  :!ie  :!iu-.ioii<.  •^lii^htly  elliptically — carried  by  a  long,  >traii;ht  needU- 
toll.nxiiv."  :hc  direction-  given  in  section  5  of  Woltler's  .\nterior  tiastro  eriti-r 
o>ionu  .     Se^  f.ouN  iO\  vio».  ^ii^  and  ^12)  of  the  Posterior  (iastro-entenMcmy 
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are  performed  exactly  as  are  the  corresponding  steps  in  the  Anterior  Gaslro- 
enlerostomy — where  they  are  found  described  under  sections  6,  7,  8,  and  9. 
(13)  The  viscera  are  now  returned  to  the  abdominal  cavity  and  the  wound 
closed  as  usual. 

Comment. — (ij  In  the  posterior  operation,  the  opening  in  the  stomach 
is  made  with  a  slight  obliquity  from  left  to  right  and  frnm  above  downward — 
the  intestine  being  incised  in  its  long  axis,  as  in  the  anterior  operation.  (2) 
The  suturing  of  the  split  lr;insvcrse  mesocolon  to  the  stomach  lessens  the 
chance  of  die  intestine  slipping  through  the  o[»ening — and  also  lessens  traction 
of  the  transverse  mesocolon  on  the  small  intestine,  (3)  The  application  of 
the  sutures  is  somewhat  more  difficult  in  the  posterior  operation.  In  placing 
the  continuous  suture,  it  is  well  to  tie  it  at  intervals,  without  interrupting 
its  continuity — to  prevent  its  acting  as  a  draw-siring.  There  is  also  probably 
greater  danger  of  twisting  of  the  intestines  subsequently — owing  to  the  passage 
through  the  slit  in  the  mesocolon.  (4)  While  a  single  intestinal  anastomosis 
is  generally  advisaljle,  some  surgeons  perform  multiple  intestinal  anastomoses 
— to  further  prevent  regurgitation  of  intestinal  contents.  Some  surgeons  alsi> 
narrow  the  calibre  of  the  proximal  portion  of  the  small  iniesline,  by  Lemberts 
through  the  serous  and  muscular  coats  transversely,  thus  infolding  the  walls 
as  a  rosette.  (5)  The  various  disadvantages  of  the  anterior  operation  are, 
however,  largely  overcome — an'd  some  of  them  entirely  overcome.  The 
direction  of  the  flow  and  the  position  of  the  parts  are  more  natural. 


r 
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POSTERIOR  GASTRO-ENTEROSTOKTY 

Bv  JHK  MrKprty  button. 

Description. ^Consists  in  anastomosing  the  jejunum  to  the  posterior 
stomarh-wall  by  means  of  the  Murphy  button — the  manner  of  exposing  the 
parts  being  the  same  as  in  Von  Hacker's  Posterior  Gastro-enteroslomy — 
and  the  manner  of  applying  the  butttm  being  identical  with  its  application 
in  the  oj>eration  of  .\nlerior  Gastroenterostomy  by  the  Murphy  button.  See 
pages  783  and  781,     (A1s<j  see  Fig.  468.) 

Where  a  single  or  multiple  intestinal  anastomosis  is  done  in  connection 
with  the  operation  of  (iaslro-enterostomy,  it  may  be  performed  in  one  of 
the  several  manners  mentioned  upon  page  782. 

Note,  -There  are  several  <tther  methods  of  performing  both  Anterior  and 
Posterior  Gastroenterostomy— but  those  above  described  are  con.sidered 
among  the  best  mo<iern  methods. 


r 


GASTROGASTROSTOHY 

BV  UVJLFLKR  S  tipl  KAfloN, 

Description.— The  operation  of  (iastrogastrostomy  consists  in  the  anasto- 
mt>sis  of  the  two  pouches  of  an  hour-glass  contraction  of  the  stomach,  for 
the  puqjose  of  making  a  common  ca\'ity.  W'oltler's  method  t^(  operating 
is  probably  more  aftjilicable  to  a  symmetrically  deformed  hour-glass  contrac- 
tion.  where  the  two  pouches  arc  approximately  of  the  same  size  and  the  inter 
vening  connection  fairly  large. 

Preparation  —Position.— Gastrostomy  in  General,  page  76(1. 

Landmarks. — As  for  median  abdominal  section. 

Incision. —  In  the  median  line— from  the  tip  of  the  xiphoid  cartilage  to 
about  7.5  cm.  (3  inches)  below  the  umbihcus. 
50 
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Operation. — (i)  Ha\ing  exposed  the  abdominal  ca'.-itr,  the  defonned 
stomach  is  brought  as  well  into  the  wound  as  possible — the  portion  mter- 
vening  between  the  two  pouches  being  apt  to  be  bound  down  to  the  panatas 
and  gustro-hepatic  ligament,  (a)  Having  packed  off  the  adjacent  lepoos 
with  gauze,  the  assistant  holds  first  one  and  then  the  other  gastric  poud 
conveniently  to  the  surgeon.  (3)  Oval  incisions  (thus  excising  elUpticail  por- 
tions) are  made  uj)on  those  aspects  of  the  two  pouches  which  face  each  other- 
near  their  lower  borders,  so  as  to  re-establish  a  greater  curvature.  (Figs. 
46Q  and  470.)  These  of)enings  are  about  7  cm.  (af  inches)  long  and  pass 
through  all  the  coats  of  the  stomach.  Bleeding  vessels  are  clamped  and 
gut-ligatured.  The  pouches  are  so  held  as  to  minimize  the  escape  of  intestinal 
contents.  (4)  An  assistant  now  approximates  the  two  openings  while  the 
Wiilllcr  (which  are  practically  the  same  as  the  Czemy-Lembert)  sutures  are 


Tl 

VlRs  .^^g  .md  4>->.— GASTROCASrROSTO.MY  (Wol.FLF.R'S  OPKRATION)  :— I  A.  A,  Itjci^iorA  m  tb* 
two  jHuulus  i.j  .»n  houi-Klass  contmction  of  the  stomach.  11.  Manner  of  .ipplying  ^utuJi^.  B  K 
WoIlU-i  s  Miiuu-N  tliioiiKh  the  mucous  coat ;  C,  C,  Sutures  through  the  outer  «.uats. 


applied  along  tho  posterior  aspects  first  (Fig.  384).  Along  the  ix»>tcrior 
Inmlors  the  Miiuros  are  lirst  passed  through  the  serous  and  muscular  oxu-. 
each  knot  hoing  turneil  outward  as  tied,  being  pushed  outward  with  a  probe  if 
necessary  (^m>  as  not  to  serve  as  a  capillary  drain  from  the  stomachs  Then 
the  nnin>iis  membrane  is  sutured  along  the  jK>sterior  aspect — and  then  on 
anuind  both  sides  and  front— all  knots  l>eing  turned  inward  toward  the 
lumen.  Then  the  outlying  line  of  sutures  through  the  serous  and  mu>ailar 
i  oats,  whii  h  h.id  been  applied  posteriorly  only,  is  now  continued  on  around 
llie  NJdev  and  in  front  thus  completing  the  double  line  of  suturing.  (S>  The 
Nioni.u  h  i>  now  returned  to  its  position  and  the  abdomen  closed. 

Comment,     ^i^    The  openings  are  so  calculated  that  they  will  com^jK>nd 
>\ilh  ilu"  greater  curvature  of  the  stomach— and  increase  this  when  the  two 
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halves  of  the  stomach  are  united.  (2)  In  some  cases  of  non-symmelrical 
hour-glass  contraction  of  the  stomach,  the  pyloric  pouch  is  bent  over  upon 
a  vertical  axis  and  sutured  along  an  elliptical  outline  to  the  cardiac  pouch^ 
an  opening  is  then  made  in  the  pyloric  pouch,  and  through  this  an  incision 
is  made  tlirough  the  twtj  walls  ^vhich  have  been  sutured  together  and  which 
now  intervene  between  the  two  pouches — the  margins  of  this  incision  through 
the  double  walls  is  then  w'hipped  over  with  a  buttonhole  stitch — and  then 
the  original  incision  in  the  j)yloric  pouch  is  closed  by  sutures — and  the  abdo- 
men, which  has  been  ofjencd  by  an  incision  from  the  tip  of  the  xiphoid  carti- 
lage down  the  median  hne  two-thirds  of  the  way  to  the  umbihcus,  and  thence 
rounding  outward  and  upward  to  the  left  costal  arch,  is  closed — constituting 
Watson's  operation. 

I  GASTROPLICATION. 

WKJRS  MODIIICATIONOI-  BIRCHKRS  OPERATtON. 

DescriptioD.— Gastroplication  consists  in  the  reduction  of  the  size  of  a 
chronically  dilated  stomach  by  invaginating  a  fold  of  the  stomach-wall  into 


Figs.  471  and  473.— GASTHorucATioN  (Whjh's  MoniPrcATiov  of  Bikchhii's  OPRHATtoN):— T. 
A.  Sound  infolding  anterior  stomach-wall ;  B.  B,  Firsl  licr  o(  Li-mljcrt  sulurc*  buryinjt  in  sound;  C, 
Second  liei  of  sutures  ready  to  hury  in  st>mi<J  for  second  lirtie,  when  tatter  i»  placed  upon  first  tier. 
II.  Scctiotwl  view  of  stomach  after  the  two  tiers  h:ivc  been  tied. 


the  lumen  of  the  stomach,  with  suturing  together  of  the  walls  of  the  inlollled 
portion. 
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Preparation — ^Position — Landmarks. — As  for  median  abdominal  sec- 
tion. 

Incision. — In  the  median  line — from  below  the  ensiform  cartilage,  neariy 
or  quite  to  the  umbilicus. 

Operation. — (i)  Expose  the  abdominal  cavity  by  the  usual  steps  of  the 
median  abdominal  section — control  hemorrhage — retract  the  edges  of  the 
wound — well  expose  the  anterior  surface  of  the  stomach  and  lift  it  as  far 
forward  into  the  wound  as  possible,  separating  by  blunt  dissection  all  minor 
adhesions.  (2)  In  a  direction  parallel  with  the  long  axis  of  the  stomadi. 
and  midway  between  the  greater  and  lesser  cur\atures,  depression  of  the 
anterior  surface  of  the  stomach  is  made  with  a  sound,  causing  parallel  longi- 
tudinal ridges  to  form  on  either  side  of  the  sound.  (Figs.  471  and  4/2) 
(3)  These  ridges  of  anterior  stomach-wall  are  now  united  with  interrupted 
silk  sutures,  passing  through  serous  and  muscular  coats  of  each  ridge,  and 
extending  for  15  to  20  cm.  (6  to  8  inches).  (4)  The  .sound  is  now  withdrawn 
and  reapplied  over  the  first  line  of  sutures,  and  parallel  with  it— similarly 
depressing  them — and  similarly  causing  two  secondary-  parallel  longitudinal 
folds  of  anterior  stomach-wall  to  rise  up  on  each  .side  of  the  sound.  These 
secondary  folds  are  similarly  sutured.  Whether  a  third  tier  is  placet!,  will 
depend  upon  the  size  of  the  stomach — the  process  being  continued,  in  i^me 
cases,  until  the  greater  and  lesser  curx^atures  meet.  (5)  The  stomach  is  then 
allowed  to  recede  into  position — and  the  abdomen  is  closed. 

Comment. — Bircher  did  not  suture  the  two  walls  of  the  fold  together, 
but  left  a  dead  space — Weir's  suturing  of  these  folds  into  ap}K>sition  con- 
stitutes his  modification.     Chromic  gut  may  be  substituted  for  silk. 


GASTROPEXY. 

Description. — Consists  in  the  suturing  of  a  prolapsed  or  displaced  stomach 
to  some  fixed  point  of  support.  The  condition  of  the  stomach  is  termeii 
gastroplosis— and  as  this  condition  i^;  frequently  associatecl  with  a  general 
enleroj)tosis  (Glenard's  disease)  of  the  abdominal  viscera,  suturing  into  a 
more  fixed  |)<)sition  of  other  viscera  than  simply  the  stomach  is  generally 
indicated.  The  viscera  usually  sutured  to  the  anterior  abdominal  wall  are 
the  stomach,  liver,  and  transverse  colon. 

Preparation— Position— Landmarks. — As  for  median  abdominal  >4.\ 
tion. 

Incision. — In  the  median  line,  from  just  below  the  xij)hoid  cartilage  to 
or  below  the  umbilicus. 

Operation. — (i)  Expose  the  abdominal  cavity — control  hemorrhage- 
retract  margins  of  wound — isolate  the  stomach  and  other  displaced  organv 
(2)  The  following  steps  have  been  resorted  to: — (a)  Treves,  in  whose  ia>e 
the  liver  was  also  involved,  passed  three  stout  silk  sutures — one  through 
the  edge  of  the  liver  to  the  round  ligament— and  two  from  the  faUifomi 
ligament  and  round  ligament  to  the  fibrous  tissue  of  the  abdominal  parietes 
near  the  ensiform  cartilage,  (b)  Duret  passed  a  continuous  suture  through 
the  serous  and  muscular  coats  of  the  anterior  wall  of  the  stomach,  on  the 
one  hand,  and  through  the  undivided  parietal  peritoneum  on  a  level  whh 
the  fold  around  the  round  ligament  of  the  liver,  on  the  other,  (c)  Ri>v>ing 
placed  three  silk  ligatures  between  the  anterior  wall  of  the  stomach  arnl 
the  |)arietal  peritoneum,  (d)  Davis,  in  one  case,  sutured,  with  silk,  the  le»t*r 
curvature  of  the  stomach  to  the  parietal  peritoneum  near  the  xiphoid  cartilage. 
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In  another  case,  he  did  the  same  operation,  toiujether  with  gastrof>licatinn. 
(e)  Beyea  shortened  the  gastni-hepatic  omentum  with  eight  or  ten  inter- 
rupted sutures,  (f)  De|>a}i;e  operated  by  lessening  the  t;i{>acity  of  the  ab- 
dominal cavity  by  removing  a  T-shaped  segment  of  the  abdominal  wall. 


f 

I 

I 

I 


I 

I 


GASTROLYSIS. 

Description. — ^Consists  in  di\i^ion  of  j^astric  peritoneal  adhesions  from 
neif^hhorini';  structures.  The  adhesions  are  met  incidentally,  in  the  course 
of  other  o|)eraiions. 

The  region  of  arlhesions  ha\ing  been  well  cxj>osed  in  the  course  of  some 
primary  operation,  the  adhesions  are  deah  with  according  to  their  nature:— 

(1)  Slight,  flat  adhe^iuns  may  be  >eparated  by  tVnger  ur  blunt  tiissection; — 

(2)  Cord  like  or  ribbon-like  adhesions  are  diviiled  l>etween  double  ligatures; — 

(3)  Extensive,  firm  adhesions  often  require  partial  excision  of  the  wall  of 
the  stomach,  or  thut  of  the  neighbfjring  nrgan — with  repair  of  the  denuded 
surface,  or  exciserl  area,  by  suturing,  omental  grafting,  etc. 

Xole.—Ste  the  hcction  upon  Peritoneal  Adhesions,  page  649. 


GASTROPLASTY. 

Description. — An  operation  for  widening  the  opening  between  the  two 
lJourht>  of  an  hour-glass  cnntraction  of  the  stomach —similar  in  princl|)le 
and  application  lo  Pyloroplasty. 

The  stoniaih  is  exj^osed  by  median  abdominal  section — after  which  the 
narrowed  portion  between  the  two  pouches  is  brought  into  the  tield  — and 
the  same  o[>eration  is  there  done  which  will  be  describe<l  hclnw  under  Pyloro- 
plasty. 

PYLOROPLASTY. 

TItt:  HEINEKE-MIKULICZ  OPKRATION. 

Jcscription.— Consists  in  an  increasing  of  the  calihter  of  t!ie  i)\loric 
oritice  of  the  stomach,  by  means  (jf  a  horizontal  incision  through  its  anterior 
wall,  corresponding  with  the  site  of  stricture,  followed  by  a  vertical  suturing 
of  the  wouiul.     ChielW  resorted  to  in  non-malignant  stricture  i>f  the  pyhjrus. 

Preparation    Position.— As  for  Crastrostomy, 

Landmarks.  —  Linea  alba— for  median  rncisitm;— right  rectus — for  in- 
cision through  rectus. 

Incision. — (l)  Incision  is  generally  made  in  the  median  line,  beginning 
a  short  di^^tanie  below  the  xijjhoid  cartilage  and  extending  nearly  to,  or 
beyond,  the  umbilicus.  (2)  A  belter  apjiroai  h  lo  the  silc  itself,  though  with 
more  injury  to  the  abdominal  wall,  is  aci'omplished  by  a  vertical  incision 
through  the  outer  third  of  the  right  rectus  mustlc.  The  median  incision  will 
be  use<]  in  the  operation  whii  h  follows. 

Operation. — <i)  The  abdominal  cavity  having  !)een  o^vened — hemor- 
rhage is  controlled —  and  the  edges  of  the  wounrl,  especially  on  the  right 
side,  are  welt  retractefl.  (2)  The  pylorus  is  isolated  (any  .slight  adhesions 
separated  by  blunt  dissection)  and  brought  into  the  abdominal  wound 
well  as  possible.  Neighboring  regions  are  well  guarded  by  gauze  packing. 
(J)  Incise  longitudinallv  through  the  anterior  wall  of  the  pylorus,  beginning 
over  the  gastric  aspeil  and  ending  over  the  duodenal  aspect  of  the  |»ylorus, 
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Amputation  of  finger,  little,   with  part  of 
metacarpal,  296 

with  part  of  metacarpals,  295 
of  fingers,  at  first  phalanx,  by  palmar 
flap,  286 

at  first  phalanx,  by  short  dorsal  and 
palmar  flaps,  287 

at  last  phalanx,  by  palmar  flap,  283 

at  last  phalanx,  in  general,  283 

at  second  phalanx,  by  palmar  flap,  285 

at  second  phalanx,  by  short  dorsal  and 
long  ])almar  flaps,  285 

at  second  phalanx,  in  general,  285 

(excluding  thumb),  with  parts  of  meta- 
carpals, 297 

general  surgical  considerations,  281 

three  innermost,  with  parts  of  meta- 
carpals, 297 

three    inside,    with    parts    of    meta- 
carpals, 296 

two  contiguous  inside,  with  parts  of 
mctacarj)als,  296 

with  parts  of  metacarpals,  295 
of  foot,  general  considerations,  347 
of  forearm,  general  considerations,  308 

in  general,  300 

lower  third,  by  circular  method  (cuff 
variety),  310 

lower  third,  modified  circular  method, 

uppor  two-thirds,  311 
of  leg,  at  lowtT  third,  3^5 

middle  third,  367 

supramalleolar  region,  365 

upi)er  third,  7,t)S 

U{)per  third,  bilateral  hooded  flaps.  370 
of  lower  extremity,    7,i,_^ 
of  penis,  partial,  8q8 

total,  f)00 
of  thigli,  at  condyles  of  femur,  370 

just  above  condyles  of  femur,  3S0 

just  below  trot  lianters,  3S6 

low<r.  middle,  or  upjMT  third,  anterior 
and  posterior  flaps,  38^,  3S4 

Inwer  tliird,   ^Sj 
of  thinnl),  with  part  of  metacarpal,  2{)(t 
of  toes,  at  fir^t  |)halanx,  33S 

at  lir-t  |)halanx,  ein  ular  method,  340 

at  lir-t  phalanx,  oval  method,  33*) 

at  la>t  phalanx,  t;\() 

at  la>t  pli.iKinx,  by  j)lantar  flap,  33f> 

at   nu-talarsiis,  3},S 

at  second  phalanx.    ;  v"^ 


Amputation  of  toes,   at  second  phalanx, 
plantar  flap,  338 

general  considerations,  335 

with  part  of  metatarsals,  347 
of  upper  extremity,  279 
osteoplastic,  394 
oval,  265 

position  of  assistant  in,  229 
position  of  patient  in,  229 
position  of  surgeon  in,  229 
preparation  of  patients  in,  229 
quilting  of  muscles,  256 
racket,  266 

removal  of  dressings,  250 
removing  splintered  bone,  252 
retraction  of  skin  and  fascia  in,  238 
retraction  of  soft  parts,  preparator)'  to 

sawing  bone,  250 
sawing  bone,  251 
stump,  276 

bad,  characteristics  of,  277 

cicatrix  of,  position,  278 

function  of,  278 

good,  qualities  of,  276 

suturing,  258 

ti^ues  of,  contractility,  277 

vitality  of,  conditions  influencing.  277 
treatment  of  nerves,  tendons,  and  lap 

of  mus<le,  fascia,  and  skin  in.  355 
trimming  of  flaj)s.  255 
Anastomosis,  intestinal,  ^75.     See  aK'.i'-i:- 

tcro-rntcrostomy. 
Anesthesia,    regional,    intraneural    inl'iltrj 
lion  for,  151 

j>araneural  int'iltration  f«>r.  1;; 
spinal,  suharai  hnoid  puncture  ft>r.  ■;;> 
Aneurism,  ra<liial  ture  of,  ai  upunelure  !": 

•        i-M 

intnxkution  «>f  wire  f.-r.  \2\ 
ligation  for,  i  ?o 
Matas'  operation  for,  \2\ 
needling  for,  i  34 
Angciomala,    injection    <>f    w.iter    at    high 

temperature  in.   i.'5 
Ankle-joint,  anatomy,  35S 
excision  of,  427 
disarticulation  of  f<H>t  at.   \(-o 
disarticulations  al>out,  general  <  on^idcr. 
tions,  350 
Annanclale's  osteopla->tii    r«M'«tii>n  «•:  -u--r 

rior  maxilla,  455 
Anus    artificial,  closure  of,   o{KTatioR  f.-r 
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parts  are  then  thoroughly  cleaned  and  dropped  back  into  position— and  the 
abdomen  clustd  in  the  usual  manner. 

Comment. — (ij  In  a  very  dense,  thick  walK  a  small  diamund -shaped 
excision  may  be  made — ^lo  aid  in  the  approximation  of  the  two  edges.  (3) 
Suturing  may  be  done  as  above,  but  over  an  absorbable  tul>e,  (3)  The  site 
of  o|»eration  should  l»e  clamped  on  both  .sides. 


DIVULSION  OF  PYLORIC  ORIFICE  OF  STOMACH. 

Description, — The  cavity  of  the  stomach  having  been  entered  by  gastro- 
lomy,  the  constricted  pyloric  orifice  is  dilated  either  by  fmgcr  or  instrument. 
ChieJiy  resorted  to  in  non- malignant  stricture. 

Preparation— Position— Landmarks— Incision.— As  for  Gastrotomy 
by  median  incision. 

Operation,  (i)  ^Icdian  abduminal  section  is  done — and  the  abdominal 
walls  retracted.  (2)  I'he  pylorus  is  isolated  and  brought  as  well  into  ilic 
wound  as  possible — exactly  as  in  Pyloropia.sty.  The  region  is  well  packed 
off  with  gauze.  (3)  Incise  the  anterior  stomach-wall  vertically,  at  a  distance 
of  abimt  5  cm.  (2  inches)  frum  the  pylorus,  and  midway  between  the  upjier 
and  lower  curvatures  —at  first,  to  an  extent  only  sufficient  to  admit  the  index- 
finger  snugly.  (4)  The  right  index-finger  is  immediately  inserted  thrnugh 
the  opening  and  is  made  to  slowly  work  its  wa)  through  the  p)  Inric  stricture — 
while  the  region  is  stcadiefl  from  without  by  the  left  hand.  Should  llie 
stricture  be  fnund  too  tight  fur  the  tip  of  the  finger,  a  dilating  in>trument 
may  be  u.sed  first — to  be  followed  by  the  finger.  When  the  stricture  is  en- 
larged sufficiently  to  accommrxlate  one  finger,  the  stomach  wound  is  enlarged 
with  a  blunt  bistoury,  without  withdrawing  the  first  finger,  and  ihe  middle 
linger  inlroduced  alongside  of  it.  The  fingers  in  the  stomach  wound  prevent 
any  considerable  hemorrhage — the  vertical  direction  of  llie  gastric  incisittn 
also  aiding  in  this  respect.  Even  a  third  finger  may  be  introduced.  (5) 
The  object  having  been  accomplished — the  fingers  are  withdrawn — and  the 
hemorrhage  from  the  stomach  wound  is  controlled  by  clamping  and  iwisling, 
or  by  guihgaturing.  (6)  The  wound  in  the  stomach  is  then  sutured  in 
the  ordinary  manner — or  as  in  Pyloroplasty.  (7)  The  aixlominal  wound  is 
closed  in  the  usual  fashion. 

Comment. — (i)  Incision  into  the  stomach  may  be  parallel  with  its  length 
and  just  to  the  left  of  the  pylorus— as  in  Pyloroplasty.  (2)  Loreta  inserted 
both  index  fingers  and  stretched  in  opposite  directions.  (3)  In  Hahn's 
operation,  no  opening  is  made  into  the  stomach — the  neighboring  stomach- 
wall  is  simply  invaginated  into  the  pylorus  upon  the  end  of  the  finger. 


DILATATION  OF  CARDIAC  ORIFICE  OF  STOMACH, 

See  under  Retrograde  Dilatation  of  Esophagus,  page  562. 

pyLORECTOMY 

IN  CKMiRAI- 

Pylorectomy  consists  in  the  excision  of  the  pylorus,  together  with  as  much 
of  the  stomach  and  duodenum  as  may  be  necessary.  Generally  resorted  to 
in  cases  of  malignant  growth  of  the  pyloric  end  of  the  stomach.     The  operation 
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OPERATIONS  UPON  THE  ABDOMINO-PELVIC  REGION. 


is  sometimes  called  partial  gastrectomy,  especially  where  a  considerable  portion 
of  the  stomach  is  removed. 

After  all  pylorectomies  an  additional  operation  is  always  necessan%  uniting 
the  lower  intestinal  tract  with  the  stomach.  The  cut  end  of  the  duodenum 
is  the  part  generally  united  to  some  part  of  the  stomach — though  the  cut 
end  of  the  duodenum  may  be  closed  by  suture  and  the  jejunum  united. 
The  anastomosis  may  be  by  simple  suturing  or  by  some  form  of  mechanical 
device. 


PYLORECTOMY  FOLLOWED  BY  POSTERIOR  GASTRO- 
DUODENOSTOMY. 

BY  KOCHER'S  METHOD. 

Description. — This  operation  consists  in  the  excision  of  the  pylorus 
with  as  much  of  the  adjacent  stomach  and  duodenum  as  indicated— followed 


TiK    4:^--PVIOKH•^(>^tY.    l-OI  I  (IUFP    by    I'OSTFRIOR    GASTRODl-OnKNOSTOMV  fKoOHFU's   OrFB- 

Ai  ION'  A.  IMoujs.  with  iiiMilwtl  maliKtiaiit  jiinwih  to  be  r«.-nu)vttl  ;  K.  Loser  timenlum  lij:atr<{"ft  . 
('.  C.it  atvi  onuiitiim  li.i;alf<l  off  ;  D,  I),  (."lamps  place*!  t>n  either  vide  of  lint-  of  fuiuti-  itu  isioii  tlin-unh 
stomach.   1-.,  i:.  riamps  similaiU  placed  iijxm  ducKlcuum.     (Motlificd  from  Kixhei.t 


by  a  r(>iiij)leto  closure,  by  invaginating  and  suturing,  of  the  pyloric  end  i>f 
the  slonKidi  ami  an  approximation  of  the  cut  end  of  the  dutxlenum  to  the 
postoriiir  asjKM  of  the  stomach  near  its  excised  end. 

Preparation— Position— Landmarks.— As  for  Gastrotomy  by  nietlian 


mciMon. 
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Incision. — About  lo  to  15  cm.  (4  to  6  inches)  in  length — beginning  a 
short  distance  below  the  erisiform  cartilage,  and  extending  as  far  as  necessary 
belovv  the  umbilicus,  in  the  median  line. 

Operation* — (i)  Perform  ordinary  median  abdominal  section — excise  the 
umbilicus — control  hemorrhage — retract  lips  of  wound.  Bring  into  the 
wound  the  involved  parts,  lifting  ihcm  as  far  out  of  the  abdominal  cavity 
as  possible,  (2)  Ligate  ofT  the  lesser  and  greater  omenta  for  an  extent  cor- 
responding to  the  area  involved  and  se\'er  with  scissors  from  the  stomach 
and  duodenum,  near  the  visceral  Utrders.  Ligale  all  Jileeding  vessels  with 
gut.  Isolate  the  parts  from  which  the  omenta  have  been  separated — and 
protect,  with  gauze  packing,  the  underlying  and  adjacent  parts  from  the 


Fir.  477  — PvtoRBCTOMV,  FDiuoWKn  Bv  f'osTrKioR  C.ASTRO-m-ot>EsoFTr>\iv  (  Kocher's  Oper- 
ation) : — 11.  A,  Clamped  duodenum  turned  lo  one  sUle;  U,  Clamped  stumaclj  steadied  by  cl;im|>t» 
during  suturint; ,  C,  Suture  of  all  cuau  of  stomach  ;  t),  Continuous  Ivcmbert  sutures  of  ouliT  coals. 
(Modified  from  Kix'h(.T.) 


I 


Stomach  and  intestinal  contents.  (Fig.  476.)  (3)  A  clam(»  is  placed  upon  the 
ducKlenum  just  distal  to  (he  [jart  to  be  removed— and  a  second  tlamp  about 
2.5  cm.  (f  inch)  still  ili^tal  lu  the  first,  and  parallel  with  it,  the  handles  of  ihe 
clamps  lying  in  op()osite  (lirertiuns,  Two  clamjis  are  now  placed  across  the 
pyloric  end  of  the  ^^l^^mach,  in  the  same  line,  on  the  cardiac  side  of  the  growth 
— one  being  placed  from  the  le.s.ser  and  one  from  the  greater  curvatures, 
their  ends  overlapping.  (4)  The  duodenum  is  now  cut  throup;h  between 
ils  two  clam[.» — the  edges  of  the  distal  end  being  disinfected  with  t  ;  1000 
bichloride,  ant!  turnetJ  over  the  right  erlf^e  of  the  wound — and  the  proximal 
end  wrapped  in  gauze  and  lifted  out  of  the  wuund,  (5)  An  assistant,  using 
his  forefingers  and  thumbs  (or  first  and  second  ttngers)  as  a  second  pair  of 
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Crural  nerve,  anterior,  anatomy  of,  178 

exposure  of,  178 
Cuneiform  osteotomy,  187 
Cushing's   right-angled  continuous  suture 

of  intestine,  668 
Cystectomy,  partial,  893 

total,  894 
Cystorrhaphy,  887 
Cystotomy,  880 

lateral  perineal,  for  vesical  calculus,  883 

median  perineal,  for  vesical  calculus,  886 

suprapubic,  880 
Czerny-Lembert  entero-enterostomy  by  in- 
terrupted suture,  685 

interrupted  suture  of  intestine,  666 
Czemy's  method  of  exposing  tonsil,  566 


Dental  nerve,  inferior,  anatomy  of,   166 

exposure  of,  166 
Diaphragm,  anatomy  of,  595 
exposure  of,  transthoracic,  596 
operations  upon,  595 
Disarticulation  about  ankle-joint,  general 
considerations,  359 
about  toes,  general  considerations,  335 
at  elbow- joint,  anterior  ellipse,  314 
general  considerations,  313 
in  general,  314 

long  antero-internal  and  short  postero- 
external flaps,  316 
posterior  ellipse,  315 
at  hip-joint,  anterior  racket  method,  393 
external  racket  methml,  392 
general  considerations,  388 
Wveth's  method,  390 
at  knee-joint    bilateral  hooded  flaps,  374 

general  considerations,  373 
at  shoulder-joint,  anterior  racket  method, 

327 

external  or  deltoid  flap,  330 

external  racket  method,  329 

general  considerations,  325 

in  general,  326 
at  wrist-joint,  anterior  ellipse,  304 

external   lateral,  or  radial  flap,  306 

general  considerations,  303 

in  general,  304 

palmar  flap),  305 
of  linger,  index,  at  nietacarpo-phalangeal 
joint,  2()o 

index,  with  metacarpal,  20S 

inner,  with  metacarpal,  297 


Disarticulation  of   finger,  little,  at  meta- 

carpo-phalangeal  joint,  291 
little,  with  metacarpal,  298 
of   fingeni   and   thumb,   at  atrpo^nrta- 

carpal  joint,  302 
at     first     interphalangeal    joint,    bv 

palmar  flaps,  286 
at  first  interphalangeal  joint,  br  sbort 

dorsal  and  long  palmar  flaps,  286 
at     first     interphalangeal     joint,    in 

general,  286 
at     metacarpo-phalangeal    joints,    in 

general,  287 
at   metacarpo-phalangeal  joints,  oval 

method,  287 
at    second    interphalangeal   joint,  br 

palmar  flap,  284 
at    second    interphalangeal    joint,  bf 

short  dorsal  and  long  palmar  flaps, 

284 
at    second    interphalangeal    joint   in 

general,  284 
excluding   thumb,    with    metacarpals, 

three    innermost,    with    metacarpals, 

300 
three  inside,  with  metacarpals,  299 
two    contiguous    inside,    with    meta- 
carpals, 299 
with  metacarpals,  297,  301 
of   foot,    anterior   part,    at    medio-tanal 

joint,  355 
at  ankle-joint,  heel-flap,  360,  361 
at  subastragaloid  joint.  356 
at  subastragaloid  joint,  heel  flap.  35$ 
at  subastragaloid  joint,  large  interno- 

plantar  flap,  356 
of  lower  extremity,  333 
of     thumb,      at      metacarpo-phalangeal 

joint,  by  oblique  p>almar  flap,  200 
at    metacarpo-phalangeal    joint,    ovjj 

method,  289 
with  metacarpal,  298 
of   toe,    great,    at    metatarso-phalangeal 

joint,  341 
great,  with  metatars;il.  350 
little,    at    metatarso-phalangeal    joint. 

341 
little,  with  metatarsal,  332 
with  metatarsal,  350 
of  toes,  at  first  interphalangeal  jtiints.  ^^'^ 
at    first    interj>halangeal    joints,    ovaJ 

method,  338 
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These  sutures  in  ihe  intestine  are  placed  sufficiently  far  from  its  extreme  em! 
to  leave  the  circumference  of  the  extreme  end  of  the  gut  free  for  suturing  to 
the  stomach  opening.  The  hitherto  retained  forceps  are  undamped  from 
the  duodenum — (unless  a  pair  should  be  kejit  on  further  down) — and  what- 
ever leakage  occurs  is  caught  uj)on  gauze — the  lumen  of  the  gut  is  then  disin- 
fected— and  the  vessels  arc  gut  ligatured.  (9)  The  posterior  stomach-wall 
is  now  incised  vertically  about  1.2  cm.  (|  inch)  from  the  posteriiir  serous 
suture  just  inserted,  and  for  a  distance  er4ual  to  the  breadth  of  the  duodenum. 
Bleeding  vessels  are  gut-hgatured.  (lo)  A  continuous  silk  ligature  is  now 
passed,  upon  cuned  needle  in  hohler,  uniting  the  edges  of  the  cut  end  of  the 
duodenum  to  the  etlges  of  the  stomach  opening,  [>assing  through  al!  the  coals 
of  both  viscera,  around  the  entire  circumference.  This  line  of  .suturing  is 
chiefly  for  strength.  If  })rcferred,  two  rows  may  be  used — one  of  the  mucous 
membrane — and  one  i>f  the  serous  and  muscular  coats.  (11)  Taking  up 
now  the  stid  thrcadctl  end  of  the  jjosterior  serous  suture,  that  hne  of  con- 
tinuous suturing  is  continued  around  the  anterior  aspect,  forming  the  anterior 
serous  suture,  passing  through  the  serous  and  muscular  coats  of  the  intestine 
and  stomach,  until  the  surfaces  throughout  the  enlirc  circumference  are 
approximated,  and  is  then  tied  to  the  opposite  free  end  of  the  suture.  (12) 
The  [>arts  are  then  tlioroughly  cleaned  and  disinfected  and  dropped  back  into 
place.  (13)  Prior  to  ihe  return  of  the  parts  to  the  abdomen,  the  free  edges 
t»f  the  lesser  and  greater  omenta  should  be  gul  ligatured  tt»  the  u[>per  ami  lower 
margins.  res[>ectively,  of  stomach  and  intestine  al  the  site  of  o]>eralion.  (14) 
The  abdominal  wound  is  then  closed  as  in  ordinary  median  abdominal  sec- 
lion. 

Comment. — (■)  The  omenta  can  be  ligalcd  ofl"  conveniently  with  Cleve- 
land's ligature-carrier,  or  an  aneurism-needle.  (2)  The  division  of  the  stomach 
and  intestines  is  usually  made  with  scissors.  (J)  A  rather  long  abdominal 
wound  may  be  needed  to  enable  suffitienl  lateral  displacement  lo  the  right 
to  e.vpose  the  gastroduoilenal  site  sufficiently  for  the  necessari'  tcchni<jue, 
upon  the  accuracy  of  the  details  of  which  so  much  depends.  (4)  The  Mur- 
j>hy  button  may  l)e  used  for  the  approximation,  after  llic  excision  of  the 
growth  by  the  above  methcni.  (5)  A  .second  pair  of  >lomach  clamps  may 
be  used  instead  of  the  fingers  of  an  assistant. 
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PYLORECTOMY  FOLLOWED  BY  END-TO-END  G ASTRO- ENTEROSTOMY. 

nriiKorirs  oi-fratiox 

Description, — Following  the  e.xcision  of  ihe  pylorus,  together  with  the 
adjacent  involved  portions  of  the  .st(tmach  and  duodenum,  the  large  ofiening 
left  in  the  pyloric  end  of  the  stomach  having  been  lessened  l;y  suturing  lo  the 
size  of  the  lumen  of  the  duodenum,  the  two  viscera  are  anastomosed  by  simple 
suturing,  end  to  end. 

Preparation— Position.— As  for  Gastrolomy. 

Landmarks.— Right  rectus  muscle. 

Lncision. — Vertical,  in  the  outer  third  of  ihe  right  rectus,  Iwginning  a 
short  distance  beneath  the  costal  arch  and  e.vtending  downward  to  or  l>elow 
the  level  of  the  umbilicus.  Various  incisions  have  been  used; — A  median 
incision,  which  does  not  s«»  readily  expose  ihe  parts; — .\n  obliquely  transverse 
incision  10  to  12,5  cm.  (4  to  5  inches)  long,  having  one-third  of  its  length  to 
the  left,  and  two-thirds  to  the  right  of  the  linea  alba,  and  crossing  that  line 
obliquely  downward  from  left  to  right,  between  the  xiphoid  cartilage  and 
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Estlaender's  operation  of  thoracoplasty,  604 
Eustachian  catheter,  introduction  of,  517 

tube,  operations  upon,  516 
Evisceration  of  eyeball,  516 
Excision,  397 

general  considerations,  397 
of  ankle-joint,  427 

external  curved  and  internal  angular 

incisions,  429 
transversely  curved  external  incision, 
428 
of  astragalus,  external  angular  and  in- 
ternal curved  incision,  425 
external  curved  incision,  424 
of  bones  and  joints  about  foot,  424 
of  bones  and  joints  about  toes,  422 
of  breast,  female,  ordinary,  585 
partial,  581 

radical,  Halsted's  operation,  582 
radical,  Warren's  operation,  584 
subcutaneous,  586 
of  bursas,  228 
of  cervical  sympathetic  ganglia  and  cord, 

total,  183 
of  clavicle,  419 

long  axial  incision,  420 
of  coccyx,  448 
of  collar-bone,  419 

long  axial  incision,  420 
of  elbow-joint,  412 

by  posterior  bayonet-shaped  incision, 

415 

by  posterior  median  incision,  413 
of  femur,  434 

dia|)hysis,  parts  of,  435 
of  fibula,  431 

by  postcri«ir  vertical  incision,  431 
of  lingers,  402 

first  intcrphalangeal  joints,  406 

first  phalanges,  406 

mt'tac  arpals,  407 

metaiarpo-phalangeal  joints,  406 

second  interphalangeal  joints,  403 

second  phalanges,  405 

terminal  phalanges,  403 
of  hand,  406 
of  hip-joint,  435 

anterior  straight  incision,  438 

external  straight  incision,  436 

|M)sterior  angular  incision,  439 
of  humerus,  416 

long  external  incision,  417 
of  ileo-canum,  720 


Excision  of  index-finger,  second  interpha- 
langeal joint,  404 

second  phalanx,  405 
of  knee-joint,  432 

curved  transverse  anterior  incision,  433 
of  little  finger,  metacarpal,  408 

second  interphalangeal  joint,  405 
second  phalanx,  406 
of  maxilla,  inferior,  443,  445 

inferior,  single  incision  ak>i^  inferior 
and  posterior  borders,  445 

sui)erior,  440,  441 

superior,  median  incision,  441 
of  OS  calcis,  427 
of  parotid  gland,  568 
of  patella,  432 

of  radio-ulnar  articulation,  superior,  416 
of  radius,  412 

of  rectum,  745.     See  also  Reciectomy. 
of  rib,  447 

of  rib  and  costal  cartilage,  447 
of  scapula,  420 

by  incisions  along  spine,  421 
of  scrotum,  partial,  913 
of  shoulder-blade,  420 

by  incisions  along  spine,  421 
of  shoulder-joint,  417 

by  anterior  oblique  incision,  418 
of  sublingual  gland,  572 
of  submaxillary  gland,  571 
of  temporomaxillar>'  articulation.  444 
of  tendon-sheaths.  224 
of  thumb,  metacarpal,  408 
of  tibia,  430 

by  internal  vertical  incision,  430 
of  toes,  first  interphalangeal  joint,  423 

first  phalanx,  424 

metatarsal  btincs,  424 

metatarso-phalangeal  joints.  424 

second  interphalangeal  joint,  423 

second  phalanges,  423 

terminal  phalanges,  423 
of  tongue,  general  considerations,  518 

instruments  for,  51Q 

limited  |H)rtion>,  520 

through  mouth,  after  preliminar}-  liga- 
tion of  lingual  arteries,  522 

through    mouth,    without    preliminan. 
ligation  of  lingual  arteries,  520 

together  with  cervical  and  submaxil- 
lary glands,  522 
of  ulna,  41 1 
of  veins,  129 


^^^^^^^^^^^^^                INDEX.                     ^^^^^^            969                ^H 

H    Excision  of  wrist-joint»  40S 

Faoal  artery,  anatomy  of,  3<)                                     ^^H 

I             by  radial  and  ulnar  dorsal  incision,  409 

ligation  of,  40                                                        ^^H 

B            bv  single  dorso-radial  incision,  410 

nerve,  anatomy  of,  169                                              ^^^| 

■        opvn  method,  401 

e.xpo>ure  of,  jbqi                                                      ^^^M 

subperiosteal,  jyS 

topography  of,  46S                                                ^^^H 

Exposure  of  brathial  plexus  of  nerves,  in 

Fallopian  tubes,  anatomy  of,  941                                   ^^H 

neck,  172 

Faralx'uf's    amputation    of   leg    at    upper                ^^H 

of  cen'Jcal   nerves,    first,  second,   tMrd, 

third,  368                                                                   ^^M 

posterior  divisions,  171 

disarticutation  at  elbow- joint,  314                              ^^H 

of  circumflex  nerve,  173 

disarticulation  of  foot,  356                                       ^^H 

of  crural  nen'e,  anterior,  178 

method    of    amputating    leg    at    lower                ^^H 

of  dental  nene,  inferior,  at  mental  fora- 

third,                                                                          ^^1 

men,  168 

method  of  disarticulation  of  index-linger                 ^^H 

inferitir,  in  mouth,   166 

at  mL-lacarfK)-phalangeal  joint,  290                      ^^^| 

inferior,    throuRh   ascending   ramus 

method  of  disanicuiatiun  of  little  finger                 ^^H 

of  inferior  maxilla,  167 

at  m{.-lacar]j4j-phalangeal  joint,  291                        ^^^| 

of  facial  nerve,  in  front  of  mastoid  pro- 

method  i)f  disarlkulation   of   thumb  at                  ^^H 

cess,    itX) 

metacarpophalangeal  joint,  290                             ^^H 

of  gluteal  nerve,  si:[>crior,  179 

Fascia  in  amputation,  treatment  of,  255                     ^^H 

of  infraorbital  nerve,  163 

operation  upon,  237                                                      ^^H 

of  intercostal  nerve,  178 

Fasciotomy,  227                                                              ^^H 

of  interosseous  nerve,  177 

Fecal  fistula,  closure  of,  operation  for,  739                 ^^H 

of  lingual  nerve,  in  mouth,  168 

temporary,  ileostomy  for,  728                               ^^H 

of  maxillar>'  nene,  inferior,  164 

temporary,  left  inguinal  colostomy  for,                 ^^H 

superior,  by  antral  njute,  i6t 

733                                                                       ^H 

superior,  by  orbital  route,  162 

Femoral  arter\',  anatomy  of,  93                                   ^^H 

superior,  by  pten'gomaxilhLry  route, 

common,  ligation  of.  95                                          ^^^| 

162 

superficial,  ligation  of,  97                                       ^^H 

of  median  nerve,  at  bend  of  elbow,  174 

hernia,  955.     See  also  Hernia,  fcmnrai.                  ^^H 

in  middle  of  arm,  1 74 

Femur,  excision  of.  434                                                 ^^H 

of  musculocutaneous  nene,  173 

excision  of  parts  of  diaphysis,  435                              ^^H 

of  musculospiral  ner\c,  176 

Ferguisson's  excision  of  superior  maxilla,                 ^^^H 

of  obturator  nerve,  t70 

^H 

of  occipitalis  major  ncr\'e,  171 

Fibula,  excision  nf,  4^r                                                 ^^H 

of  popliteal  nerve,  external,  181 

Finger,  amputation  of.  with  part  of  meta>                 ^^H 

internal,  180 

carpals,  295,  296                                                         ^^H 

of  pudic  nerve,  [70 

index-,  disarticulation  of,  at  metacarpo-                 ^^H 

of  radial  nerve,  177 

phalangeal  joint,  290                                         ^^H 

of  retropharyngeal  spare,  556 

disarticulation  of,  with  metacarpal,  298                 ^^^| 

of  sciatic  nerve,  great,  179 

second  interphalangeal  joint,  excision                ^^H 

of  spinal  atces!W)ry  nen-e,  170 

404                                                                  ^^H 

«jf  supraorbital  nerve,  160 

second  phalanx,  excision  of,  405                           ^^H 

of  tibial  nerve,  anterior,  182 

inner,    disarticulation    of,     with     met;*                    ^^| 

posterior,  behind,  internal  malleolus, 

cary>aU  297                                                                ^^| 

181 

tittle,   disarticulation   of,   at   metacarp                     ^^| 

posterior,  between  origin  and  ankle. 

phalangeal  joint,  291                                            ^^^ 

fSo 

disarticulation  of,  with  metacarpal,  298                 ^^H 

uf  ulnar  nen'e,  above  middle  of  arm,  1 75 

metacarpal  of,  excision,  408                                  ^^H 

just     above     internal     condyle     of 

second  inteqihalangeal  joint,  excision                ^^H 

humerus,  175 

^H 

Eyeball    enucleation  of,  515 

second  phalanx,  excision  of,  40<3                          ^H 

evisceration  of,  516 

Fingers,  amputation  of,  at  first  phalanx,  28O               ^^^ 

operations  upon,  514 

at  last  phalanx,  283                                             ^^H 

y 
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798  OPERATIONS  UPON  THE  ABDOMINO-PELVIC  REGION. 

jejunostomy  by  means  of  Murphy's  button: — Posterior  gastro-jejunostomy  at 
first  sitting,  followed  by  pylorectomy  at  second  sitting  (Czemy) ; — Pylorectomy 
with  gastro-duodenostomy  by  Senn's  plates; — Pylorectomy  with  gastro- 
jejunostomy by  Maunsell's  method. 


PARTIAL  GASTRECTOMY.  FOLLOWED  BY  GASTRO-JEJUNOSTOHY. 

TOGETHER  WITH  CLOSURE  OF  DUODENUM  AND  JEJUNO- 

JEJUNOSTOMY. 

Description. — This  operation  is  practically  similar  to  Kocher's  Pylorec- 
tomy followed  by  Posterior  Gastro-jejunostomy — except  that  a  larger  portion 
of  the  stomach  than  simply  the  pylorus  is  removed.  In  the  following  operation 
the  distal  half  (pyloric)  of  the  stomach  will  be  excised.  The  end  of  the  duo- 
denum is  then  closed — a  convenient  loop  of  the  jejunum  is  approximated  to  the 
posterior  wall  of  the  stomach — and  a  jejuno-jejunostomy  is  made  a  short  dis- 
tance below  the  gastro-jejunostomy.  This  operation  is  indicated  in  lhos€ 
cases  where  it  is  necessary  to  remove  more  stomach  than  simply  the  pylorus, 
and  not  so  much  as  the  whole  stomach. 

Preparation — Position — Landmarks. — As  for  median  abdominal  sec- 
tion. 

Incision. — In  the  median  line — from  the  ensiform  cartilage  to  or  below 
the  umbilicus. 

Operation. — (i)  Open  the  abdominal  cavity — control  hemorrhage — re- 
tract wound — and  bring  stomach  and  duodenum  as  well  forward  as  possible. 
(2)  The  lesser  and  great  omenta  are  ligated  off  with  chromic  gut  close  to  the 
stomach  and  duodenum  and  corresponding  with  the  area  to  be  removed- 
going  somewhat  beyond  in  either  direction.  Gauze  packing  is  then  placed 
beneath  and  behind  these  structures.  (3)  Two  long  stomach  clamps  (pref- 
erably of  the  Kocher  type)  are  placed  parallel  with  each  other  and  about  2.5 
cm.  (i  inch)  apart,  with  handles  in  opposite  directions,  upon  the  stomach — and 
two  upon  the  duodenum — thus  isolating  the  involved  area,  but  being  placet! 
well  beyond  that  area.  (4)  The  duodenum  is  now  divided  with  scissors  l;c- 
tween  its  two  pairs  of  clamps — all  leakage  being  caught  in  gauze.  The  div 
eased  end  is  wrapped  in  gauze — and  the  lumen  of  the  sound  end,  held  be- 
tween the  clamp,  is  dried  and  also  wrapped  in  gauze.  (5)  The  stomach  i> 
similarly  divided  between  its  clamps  and  similarly  treated.  (6)  The  edges  of 
the  stomach  wound,  still  held  by  the  clamp,  are  closed  by  a  continuous  silk 
suture  including  all  coats.  (7)  The  edges  of  the  duodenal  wound  are  sutured 
in  the  same  manner.  (8)  The  first  row  of  continuous  silk  sutures  in  the  stom- 
ach is  now  buried  by  interrupted  Lemberts  of  chromic  gut,  thus  invaginatirg 
it  into  the  lumen  of  the  stomach.  (9)  The  first  continuous  row  of  sutures  in 
the  duodenum  is  similarly  invaginated  into  the  lumen  of  the  gut  by  a  row  of  in- 
terrupted chromic  gut  Lembert  sutures.  (10)  A  loop  of  the  jejunum,  as  near 
to  the  stomach  as  convenient,  is  now  anastomosed  with  the  posterior  gastric 
wall  near  its  greater  curvature — exactly  as  is  done  in  Posterior  Gastro-jejunos- 
tomy  by  \'on  Hacker's  method  (page  783).  (11)  A  short  distance  Mow  the 
gastro-jejunostomy  an  anastomosis  between  two  convenient  loops  of  jejunum 
is  performed  (Jejuno-jejunostomy — Braun's  operation),  which  is  done  largely 
to  prevent  regur<;itation  into  the  stomach  and  stagnation  of  food  and  bile  in  the 
duodenum.  (12)  The  severed  omenta  are  sutured  into  as  normal  a  position  as 
possible.     (13)  The  viscera  are  returned  to  place — and  the  abdomen  closed. 


PYLORECTOMV,  UlE.LKOTirS  OPERATION. 
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These  sutures  in  the  intestine  are  placed  suffitienlly  far  from  its  extreme  end 
to  leave  the  circumference  of  the  extreme  end  of  the  gul  free  for  suturing  to 
the  stomach  opening.  The  hitherlt*  retained  forceps  are  undamped  from 
the  duodenum — (unless  a  pair  shoukl  be  kej)t  on  further  dawn) — and  what- 
ever leakage  occurs  is  caught  upon  gau/e— the  lumen  of  the  gut  is  then  disin- 
fected— and  the  vessels  are  gut-ligatured.  (9)  The  posterior  stomach-wall 
is  now  incised  vertically  about  1.2  cm.  (J  inch)  from  the  posterior  serous 
suture  just  inserted,  and  for  a  distance  equal  tn  the  breadth  of  the  duodenum. 
Bleeding  vessels  are  gut  ligatured.  (10)  A  continuous  silk  ligature  is  now 
passed,  ui>on  curved  needle  in  holder,  uniting  the  edges  of  the  cut  end  of  the 
duodenum  to  the  edges  of  the  stomach  o[^>ening,  passing  through  all  the  coats 
of  both  viscera,  around  the  entire  circumference.  This  line  of  suturing  is 
chielly  for  strength.  If  preferred,  two  rows  may  lie  used — one  of  the  mucous 
membrane — ami  nne  of  the  serous  and  muscular  coats,  (it)  Taking  u|> 
now  the  stiil  threaded  end  of  the  posterior  serous  suture,  that  line  of  con 
tinuous  suturing  is  continued  arouml  the  anterior  a^j^ect.  furming  the  antcrinr 
serous  suture,  passing  through  the  scn>us  and  muscidar  coal:?  of  the  intestine 
and  stomach,  until  the  surfaces  throughout  the  entire  circumference  are 
approximated,  and  is  then  tied  to  the  opposite  free  end  of  the  suture,  (la) 
The  parts  are  then  thoroughly  cleaned  and  disinfected  and  droy>pc(l  back  into 
place.  (13)  Prior  to  the  return  of  the  parts  to  the  abdf>men,  the  free  edges 
^f  the  lesser  and  greater  omenta  should  be  gut  ligatured  tu  the  upjier  and  lower 
margins,  respectively,  of  stomach  and  intestine  at  the  site  of  operation.  (14) 
The  abdominal  wound  is  then  clo.sed  as  in  ordinary  median  abdominal  sec- 
tion. 

Comment. — (i)  The  omenta  can  be  ligated  otT  conveniently  with  Cleve- 
land's ligalure-carrier,  or  an  aneurism-needle.  (2)  The  division  of  the  stomach 
and  intestines  is  usually  matle  with  scissors.  (3)  A  rather  long  abdominal 
wound  may  be  needed  to  enable  sufficient  lateral  disj>lacement  to  the  right 
to  e.vpo.sc  the  gastroduodena!  site  sufficiently  for  the  necessar}'  technique, 
upon  the  accuracy  of  the  details  of  which  so  much  depends.  (4)  The  Mur- 
phy button  may  be  used  for  the  afniroximattun,  after  the  excision  of  the 
growth  by  the  above  method.  (5)  A  second  pair  of  stomach  clamps  may 
be  used  instead  of  the  fingers  of  an  assistant. 


PYLOREGTOMY  FOLLOWED  BY  END-TO-END  GASTROENTEROSTOMY. 

KII,I.H<  J(  us  OI'I  K.VTION. 

Description. — Following  the  excision  of  the  pylorus,  together  with  the 
adjacent  involved  portions  of  the  stomach  and  duodenum,  the  large  opening 
left  in  the  pyloric  eml  of  the  stomach  having  been  lessen'.'d  l)y  suturing  to  the 
size  of  the  lumen  of  the  duodenum,  the  two  viscera  are  anastomosed  l>y  simjde 
suturing,  end  to  end. 

Preparation— Position, — .\s  for  Gastrotomy. 

Landmarks.  -Right  rectus  muscle. 

Incision. — Vertical,  in  the  outer  third  of  the  right  rectus,  l)eg5nning  a 
short  distance  beneath  the  costal  arch  and  extending  downward  to  or  below 
the  level  of  the  umbilicus.  \'arious  incisions  have  been  used; — A  merlian 
incision,  which  does  not  so  readily  expose  the  parts; — An  obliquely  transverse 
incision  10  to  12.5  cm.  {4  to  5  inches)  long,  having  one-third  of  its  length  to 
the  left,  and  two-thirds  to  the  right  of  the  linca  alba,  and  cro.ssing  that  line 
obliquely  downward  from  left  to  right,  between  the  xiphoid  cartilage  and 


8cx>  OPERATIONS  UPON  THE  ABDOMINO-PELVIC  REGION, 

It  is  well  to  leave  as  much  of  the  cardiac  end  of  the  stomach  as  possible — to 
increase  the  ease  of  approximating  the  duodenum — excess  of  cardiac  end  being 
sutured  down  to  fit  the  duodenum,  as  in  gastro-duodenostomy.  (3)  Displace- 
ment of  the  left  lobe  of  the  liver,  temporarily,  aids  in  giving  room.  (4)  As  the 
esophagus  is  more  brittle  than  the  stomach,  it  is  well,  where  possible,  to  leave 
enough  of  the  latter  for  suturing  to  the  duodenum.  (5)  Brigham,  not  ha\ing 
sufficient  room  for  simple  suturing,  united  duodenum  and  esophagus  ^ith 
No.  3  Murphy  button,  without  any  subsequent  suturing.  (6)  Delatour  used 
temporary  abdominal  drainage. 


OPERATION  FOR  GASTRIC  ULCER. 

Description. — The  nature  of  the  operation  will  depend  upon  the  nature 
and  position  of  the  ulcer.  According  to  Welch,  the  most  frequent  sites  of 
gastric  ulcers  are  as  follows; — Upon  the  lesser  curvature,  36  per  cent. ;  posterior 
wall,  29  per  cent.;  pylorus,  12  per  cent.;  anterior  stomach -wall,  8  per  cent.; 
cardiac  end,  6  per  cent.;  fundus,  3  per  cent.;  greater  cur\ature,  3  per  cent. 
According  to  Brinton,  2  per  cent,  of  those  which  occur  on  the  posterior  wall 
perforate — 85  per  cent,  of  those  on  the  anterior  wall — 40  per  cent,  of  those  on 
the  cardia — and  10  per  cent,  of  those  at  the  pylorus. 

Preparation — Position — Landmarks — Incision. — As  for  Gastrotomy  by 
median  abdominal  section. 

Operation  for  Perforated  Gastric  Ulcer.— Having  exposed  and  brought 
into  the  field,  by  median  abdominal  section,  the  stomach,  and  located  the 
ulcer,  its  treatment  will  depend  upon  the  local  conditions  found; — (a)  Where 
the  walls  are  pliable  and  the  ulcer  small ; — Invert  the  edges  of  the  ulcer  with 
interrupted  Lembert  or  Halsted  sutures,  without  excision  of  its  margins,  (b) 
Where  the  gastric  walls  are  rigid  and  thick: — Excise  the  ulcer  elliptically— 
unite  the  mucous  membrane  by  continuous  silk  suture — then  the  serous  and 
muscular  coats  with  interrupted  silk  sutures,  (c)  Where  the  edges  of  the 
ulcer  cannot  be  brought  together: — One  of  the  following  methods  may  be  used: 
Patch  with  omental  graft;  Plug  with  omentum,  sewing  it  in;  Suture  to  a  neigh- 
boring structure;  Suture  to  the  abdominal  wound  and  drain;  Perform  gastro- 
enterostomy, uniting  the  incised  intestine  with  the  ulcerated  stomach-o|>eninp 
(after  excising  the  edges  of  the  latter) ;  Drain  the  ulcer  through  the  abdominal 
wound,  parking  with  gauze  to  make  sinus  between  abdominal  wound  and  uU^r. 

Comment. — Xon-perforating  ulcer  may  also  be  treated  by  excision  and 
gastrorrhaphy.    Also  see  Knterorrhaphy  for  Wounds  of  the  Intestine,  page  670. 


VII.  THE  LIVER. 

SURGICAL  ANATOMY. 

Description. — Presents  three  surfaces  (superior,  or  phrenic; — inferior,  or 
visceral ;-  posterior) : — two  extremities  (right  and  left) : — one  border  (anterior^ 
Its  average  measurements  are  tran.sver.sely,  28  cm.  (11  inches) — anteR>-jK)> 
teriorly.  20  cm.  fS  inches) — vertically,  6  cm.  (2^  inches). 

Position.  — Occupies  parts  of  right  hypochondriac,  epigastric,  and  left 
hypochondriac   regions: — situated   below  diaphragm — above   stomach,  duo 
dcnum,  transverse  colon,  and  small  intestine — and  in  front  of  right  fal>e  rihs 
(tenth,  eleventh,  and  twelfth). 
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>ond  in  size  with  the  opposite  lumen  of  duodenum.  A  line  of  continuous 
or  interrupted  chromic  gut  l.embert  sutures  immediately  buries  in  this  first 
line  of  silk  suturiniij,  pussinj^  throu{i;h  the  serous  and  muscular  couts  of  the 
stomach,  on  either  side  of  the  first  suture  line  and  thus  inva);inating  it.  (Fig. 
479)  (7)  ri™<^*  fr*^*-'  edges  of  the  opt^nings  in  the  du<Klenuni  and  stomach  are 
then  approximated  by  an  assistant  who  holds  them  in  apposition  hy  means  of 
the  clamps.  By  means  of  a  continuous  or  interrupted  silk  suture  including  all 
the  coats  of  intestine  and  stomach,  the  duodenum  is  sutured  to  the  remaining 
opening  in  the  stomach — the  parts  being  so  tumed,  as  the  suturing  progresses, 
as  to  present  the  entire  cirrumference.  This  line  of  sutures  is  chiefly  for 
strength.  (8)  The  line  of  continuous  circular  suturing  just  applied  is  im- 
mediately followed  by  a  sccimd  tier  of  interrupted  silk  Lembert  sutures  passing 
through  serous  and  muscular  coats  of  both  viscera,  thereby  burying  in  by  in- 
vagination the  first  tier.  This  .second  bne  of  suturing  is  chiefly  for  occlusion. 
(Fig.  480.)     {9}  The  clamps  being  relaxed  and  all  parts  being  thoroughly 


Pig,  4S0.— Pvt.oRECTOMY  fBiLLROTH's  Oi'KK  \ F KVM )  :— 1 1.  A.  IJppcr  (>orliou  Ot  Slom.li  ll-tH>f lUIHJ 
sulured  ,  U.  Imcrru|jicd  suttirts  uf  iill  coats.  uniliiiK  iluuik-iium  lu  luwcr  punioii  ul  stomaiuh-opieiiiiig  ; 
C,  ltiterru$>lcd  Lcinberts  uiittiog  outer  coals.     The  x^taltr  curvature-  ol  slunUL-h  is  here  rvslored. 


cleansed,  the  lesser  and  greater  omenta,  which  ha<l  been  previously  hgaled  and 
detached,  are  now  resutured  with  gut  to  the  upper  and  tower  iMirders  of  the 
attached  stomach  and  duodenum,  (lo)  The  parts  are  then  dropped  back 
into  place  and  the  abdomen  closed. 

Comment. — (i)  The  above  is  the  description  oi  lijllrf>th's  operation  in  the 
main — the  line  of  incision,  the  manipulation  tif  the  parts,  anil  especially  the 
melhijd  of  suturing  being  .>iim|)liried.  {2)  if  indicated,  after  excision  of  the 
pyloric  end  of  the  stomach,  the  large  opening  may  be  closed  to  fit  the  duodenum 
ijy  being  sutured  partly  from  the  lesser  curvature  downward  and  partly  from 
the  greater  curvature  upward.  Again,  the  junction  may  be  made  continuous 
with  the  lesser  curvature — though  the  stomach  is  better  emptied  when  made 
continuous  with  the  greater  curvature.  {J)  Murf>hy's  button  may  be  used  in 
accomplishing  the  appn)ximation.  Stil!  other  forms  of  operation  are  the 
following; — FVlorectomy  with  gastro-duodenostomy  by  union  of  the  stomach 
and  duodenum  over  decalcified  bt>ne  tube; — Pylorectomy  with  posterior  gastro- 
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Portal  vein,  bringing  blood  from  stomach,  intestines,  pancreas,  and  spleen'. 
Hepatic  veins,  emptying  blood  of  liver  into  vena  cava;  Hepatic  duct,  formed  at 
transverse  fissure. 

Lymphatics. — Deep  set;  accompany  portal  vein,  hepatic  artery,  and  duct 
and  join  superficial  set.  Superficial  set;  empty  into  (a)  mediastinal  glands; 
(b)  sometimes  into  thoracic  duct;  (c)  glands  of  small  omentum;  (d)  lumbar 
glands;  (e)  glands  of  esophagus  and  lesser  curvature  of  stomach. 

Nerves. — From  left  pneumogastric  and  coeliac  plexus. 

Structures  at  Transverse  Fissure. — (a)  Hepatic  artery,  portal  vein,  and 
numerous  nerves  enter: — (b)  Hepatic  duct  and  some  lymphatics  leave: — Xolc 
the  hepatic  veins  do  not  emerge  here,  but  pass  backward  into  the  vena  cava. 

Order  of  Structures  at  Transverse  Fissure. — From  before  backward: 
hepatic  duct,  hepatic  artery,  portal  vein. 

Order  of  Structures  in  Gastro-hepatic  Omentum. — Common  bile-duct, 
to  right;  hepatic  artery,  to  left;  portal  vein,  behind  and  between  other  two. 


SURFACE  FORM  AND  LANDMARKS. 

The  liver  occupies  parts  of  right  hypochondriac,  epigastric,  and  left  h\-po- 
chondriac  regions — filling  all  of  right  and  part  of  left  diaphragmatic  arches— 
the  diaphragm  forming  dome  of  cavity  in  which  liver  rests  and  passing  down 
laterally  between  ribs  and  liver. 

Upper  limit  of  right  lobe — is  along  line  from  right  fifth  chondro-stemal 
articulation  extending  horizontally  outward  to  a  point  about  2.5  cm.  (i  inch) 
below  the  right  nipple — thence  downward  to  .seventh  rib  at  lateral  aspect  of 
chest. 

Upper  limit  of  left  lobe — along  line  from  right  fifth  chondro-stemal  artic- 
ulation extending  across  sternum  slightly  downward  to  a  point  about  5  cm. 
(2  inches)  to  left  of  gladiolus,  on  a  level  with  left  sixth  costal  cartilage. 

Lower  limit  of  right  margin — corresponds  with  line  passing  from  hehin<l 
forward  about  1.2  cm.  (^  inch)  below  the  lower  margin  of  the  right  thorax  \o 
right  ninth  costal  cartilage — thence  obliquely  across  the  subcostal  angle  lo 
left  eighth  costal  cartilage. 

Lower  limit  of  left  margin — represented  by  a  curved  line,  with  outward  con 
vexity,  from  left  eighth  costal  cartilage  to  a  point  5  cm.  (2  inches)  to  left  »f 
gladiolus  and  on  a  level  with  left  sixth  costal  cartilage. 

Lower  border  of  liver  in  middle  line — about  half-way  between  xiphoid 
cartilage  and  umbilicus. 

Convex  surface  of  liver,  on  right  side — corresponds  with  seventh  to  eleventh 
ribs,  inclusive — and.  in  front,  with  ensiform  cartilage  and  sixth  to  ninth  costal 
cartilages,  inclusive. 

Heart  descends  to  left  fifth  interspace.  Right  lung  descends  to  suj)erior 
margin  of  sixth  ril),  in  the  nipple-line. 

Xotf. — Authorities  ditTer  considerably  upon  the  relations  of  the  liver  to  the 
thoracic  wall. 

GENERAL  SURGICAL  CONSIDERATIONS. 

The  liver  may  he  approached  either  through  the  abdominal  cavity,  the 
more  usual  route — constituting  a  transperitoneal  operation; — or  through  the 
thoracic  cavity — in  which  latter  case  the  operation  may  be  either  transpleural 
or  subplcural,  while,  at  the  same  time,  intrathoracic. 

WTiile  desirable  that  all  incisions  should  be  in  intramuscular  cleavage  lines 
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as  far  as  possible,  yet,  as  hernia  of  the  upper  abdominal  wall  is  less  frequent 
than  of  the  lower,  incisions  about  the  liver  and  gall  bladder,  therefore,  often 
violate  this  desirable  rule. 

The  two  most  general  methods  of  transperitoneal  approach  are  ihe  follow- 
ing:^— (a)  By  incision  parallel  witb  and  about  1.2  to  2  cm.  (i  to  J  inches)  beK>w 
the  right  cosial  arch,  with  its  center  over  the  iii<licaled  site; — (b)  By  incision 
in  the  right  linca  semilunaris  (which  runs  down  from  the  ninth  rib  lo  the  pubic 
spine)— or  further  outward,  from  the  tenth  coital  cartilage —passing  from  the 
tower  border  uf  the  right  costal  arch  as  far  down  as  necessar}'. 

Oblique  subcostal  incision: — gives  belter  approach  to  the  subhepatic  space 
—and  esj>ecial!ly  lo  the  right  end  of  the  liver.  It  may  be  e.>Ltended  upward  or 
downward  obliquely,  parallel  with  the  costal  arch.  It  will  cross  the  external 
oblique  and  transversah's  at  a  right  angle,  and  about  coincide  with  the  fibers 
of  the  internal  oblique.  It  atTords  a  somewhat  better  chance  to  preserve  some 
of  the  abdominal  nerves. 

.\nterior  vertical  incision: — gives  best  access  to  gallbladder  and  ducts — 
together  with  a  very  gCK>d  exjjosure  of  the  liver.  A  vertical  incision  in  the  rigfit 
linca  ^semilunaris — or  more  externally,  from  the  tenth  costal  cartilage— can  be 
increasecl  directly  downward  to  give  rocmi.  Its  lower  end  may  also  be  ex- 
tended transversely,  or  obliquely,  toward  the  median  line — giving  jin  angular 
flap.  A  continuation  of  the  original  incision  gives  a  very  extensive  approach 
to  the  abdominal  cavity— and  even  the  j>elvis.  The  simple  vertical  incisi<Mi 
will  cross  the  external  and  internal  oblique  muscles  obliquely,  and  the  trans- 
versalis  at  a  right  angle — and  will  cross  the  abdominal  nerves  al  a  right  angle. 

In  operating  to  expose  the  liver,  it  will  often  be  found,  when  the  liver  i.s 
reached,  that  its  serous  surface  is  adherent  to  the  parietal  peritoneum — and, 
therefore,  that  its  substance  can  lie  entererl  without  iiivohing  the  general 
peritoneal  cavity. 

As  adjuncts  to  the  satisfactory  exposure  of  these  sites,  the  following  man- 
oeuvres are  helpful: — (a)  the  reversed  Trendelenburg  position — (b)  firm  up- 
ward traction  uj>on  the  liver  and  right  costal  arch — (c)  jmssage  uf  the  left  index 
through  the  foramen  of  Winslow  and  the  left  thumb  uvcr  the  lesser  omentum, 
thus  embracing  that  structure  between  the  digits. 

When  the  round  ligament  is  encountered  descending  to  the  umbilicus  and 
is  severed,  it  should  be  sutured  at  the  end  of  the  <»peration. 

Standing,  the  lower  border  of  the  liver  is  about  1.2  to  2.5  cm.  (J  to  \  inch) 
l>elnw  the  costal  cartila^^es;— reclining,  the  lower  border  recedes  until  about 
2.5  cm.  (i  inch)  above  the  lower  costal  cartilages.  This  change  in  position, 
and  change  during  respiration,  must,  ihcrcforc,  Ije  allowed  for  in  .suturing  the 
liver  lo  the  parietes. 

Anteri(jrly,  the  gastro-diaphragmatic  sinus  (between  the  lower  edge  of  the 
pleura  anrl  the  diaphragm)  makes  it  possible  to  reach  and  pierce  the  diaphragm 
more  easily  and  without  involving  the  pleura,  in  operating  inlnithoracically,— 
therefore  the  subpleural  operation  is  more  generally  done  anteri*)rly  or  anlero- 
laterally.  This  sinus  is  absent  posteriorly,  and  an  incision  here  w<mld  jiass 
through  the  [jleura  (if  that  structure  were  nut  raised  from  the  course  of  in- 
cision by  blunt  separation) — hence  the  pcslcrior  o)jeration  is  generally  trans- 
pleural 

In  the  transpleural  operation,  where  the  two  layers  of  pleurse  cannot  be 
sutured  in  situ— the  parietal  pleura  is  incised— its  edges  are  grasped  with  for- 
ceps, or  traction-sutures  (to  keep  them  from  receding  out  of  the  way) — then 
the  visceral  peritoneum  is  incised — and  the  etlges  of  the  parietal  and  visceral 
peritoneum  are  whipped  together  by  an  overhand  stitch. 
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INSTRUMENTS  USED  IN  OPERATIONS  UPON  LIVER  AND 
GALL-BLADDER. 

Scalpels;  bistouries;  scissors,  curved  and  straight;  forceps,  dissecting 
toothed;  artery-clamp  forceps;  clamp-forceps  for  adhesions;  retractors,  varicizsMu 
broad  spatulae;  grooved  director;  tenaculum;  costotome;  blunt  dissector;^  i 
testinal  clamps;  forceps  for  removing  calculi;  forceps  for  crushing  rah  ^ 
Halsted's  hammer;  lithotomy  scoop  (small) ;  lithotomy  forceps  (small) ;  ncc  — Jj 
for  needling  stones;  cholelithotomy  forceps  and  scoop;  sponge-holders;  gaiL.  it 
pads  with  tails;  intestinal  and  other  needles;  silk,  gut,  and  silkworm-gut ;  dr,;^^ 
age-tubing,  glass-drains,  gauze-drains;  exploratory  cannula  and  trocar^  q, 
exploratory  needle;  intestinal  instruments;  Murphy  button  (special) ;  probe. 


EXPLORATORY  PUNCTURE  OF  LIVER. 

Description. — Resorted  to  for  withdrawal  of  fluid  for  diagnostic  pur- 
poses— generally  pus  or  hydatid.  An  operation  involving  some  danger.  Thf 
site  of  puncture  is  generally  determined  by  some  physical  sign,  such  as  tumor 
or  other  indication — and  the  puncture  is  made  by  the  safest  and  most  direct 
route  into  the  site. 

Preparation.— Site  asepticized. 

Position. — Such  as  to  best  expose  the  region. 

Landmarks. — Anatomical  outline  of  liver;  physical  signs. 


Fig.  4*^1— Rhi.ativk   Rhi.ation   ok  Ajidominai.  Visckra  on   I.kvki   with  I.f>w>:sT  Part  yf 


Cost  A I  Akch  (5  im..  or  z  inches,  ahove  umbiliiiis  ;  <»ii  a  level  with  stvoiid  lumbar  virtebra'  -A. 
StoPKuh;  H.  I.ivcr;  C,  Spleen  ;  I),  Pancreas;  K.  E.  Ki<lneys;  F,  Transverse  colon.  ( Modified  f  run 
RiidinKer.  1 

Operation. — The  exploration  is  usually  made  with  the  needle  of  an  ex- 
ploratory syringe.  The  depth  of  puncture  is  to  be  guarded  by  the  right  index 
on  the  barrel  of  the  needle — and  to  be  largely  determined  in  advance  by  the 
estimated  thickness  of  the  abdominal  or  thoracic  wall  and  inter\eninp  liver 
substance  at  the  site  to  be  punctured.  If  no  physical  sign  guiding  to  the  seat 
of  exploration  exist,  puncture  may  be  made  in  several  sites: — (I)  Laterally, 
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in  the  ninth,  tenth,  or  eleventh  intercostal  space,  in  the  mid-axillary  line — the 
most  general  position — and  the  tenth  space  being  the  one  most  fret|uent[y 
used; — (2)  Anteriorly,  in  the  subtost^l  angle,  over  the  known  region  of  the 
liver  (un  anatomical  grounds) — in  the  space  bounded,  abuve,  by  the  lustal 
arches,  and,  below,  by  a  line  from  the  right  ninth  cuslal  cartilage  to  the  left 
eighth  costal  cartilage.  In  abnormal  cases,  the  liver  may,  of  course,  be  looked 
for  considerabh'  lower  than  usual; — (3)  Posteriorly,  in  the  tenth  intercostal 
space  on  the  right.  The  Uver  is  in  relation,  posteriorly,  with  ihe  tenth  and 
eleventh  ribs — and  the  pleura  comes  dow  n  to  the  twelfth,  or  lower — hence  the 
pleura  would  be  pierced  if  not  displaced; — (4)  Transthoracic — preferably 
subpleural — rarely  transpleural.  See  subf>leural  and  transpleural  hepatotomy, 
pages  810  and  812; — (5)  Below  the  free  border  uf  the  ribs — where  the  liver 
duhiess  extenils  below; — (6)  At  any  point  from  which  liver  substance  can  be 
reached  with  minimum  risk  and  danger — the  guides  Ijeing  anatomical  and 
physical.  Upon  the  withdrawal  of  the  needle  the  puncture-wound  is  generally 
sealed  with  sterile  gauze  and  collodion.     (See  Fig.  4S1.) 

Comment. — (1)  Wounding  of  the  lung  should  l>e  avoided — and  also 
piercing  of  the  pleura  or  iliaphragm,  unless  speciatlv  imhcated.  (2)  The  dia- 
phragm would  be  penetrated  by  any  puncture  above  the  luwer  border  of  the 
ribs  or  costal  arch.  The  pleura  wdulii  be  penetrated  liv  an}  puncture  above 
the  eighth  right  rib  in  the  nipple  line— the  ninth  righi  rib  in  the  miil-axillary 
line — (the  tenth  left  rib  in  the  same  line) — and  the  twelfth  right  rili  in  the  pos- 
terior scapular  line.  The  lung  would  be  [>enetrated  by  any  puncture  alirive  the 
sixth  custo  sternal  articulation  in  fnmt — the  sixth  right  rib  in  the  nipple  line — 
the  eighth  right  rib  at  the  mid-a.^llary  line — and  the  right  twelfth  rib  in  the 
scapular  line. 


HEPATOTOMY  IN  GENERAL. 

(1)  Hepatotomy  consists  in  an  incision  of  the  liver — and  is  generally  re- 
sorted to  ior  abscess,  hydatid  cyst,  or  other  tumor.  The  >ite  uf  the  incisiun 
is  usually  determined  in  advance — b)-  the  presence  of  a  tumor,  or  as  a  result  of 
an  explorat«)ry  puncture.  (2)  The  liver  may  be  exposed  by  the  transperito- 
neal, subpleural.  or  transpleural  routes— and  each  of  these  routes  maybe  fol- 
lowed from  the  interior,  lateral,  or  posterior  aspects  of  the  thoracico-abdom 
inal  wall — thoujeh  each  methixl  of  approach  usually  has  a  site  of  preference. 
(3)  The  selection  of  the  site  and  method  of  operation  will  depend  upon  the 
location  of  the  abscess,  or  other  condition — as  to  its  acces.sibilily,  importance 
of  contiguous  organs,  and  possibility  of  drainage.  (4)  The  choice  of  incision 
for  approaching  the  liver  transperitoneally  will  generally  lie  between  ihe  oblique 
subcostal  and  vertical  subcostal  incisions — each  having  its  advantages  (see 
General  Surgical  Considerations).  It  is  to  be  remembered  that  ab.scesses. 
hydatids,  tumors,  etc..  often  project  downward  c*)nsidcrabl\'  beU)w  the  ribs. 
It  is  also  lo  be  remembered  that,  after  incision  of  such  sacs  and  emptying  of 
their  contents,  there  is  a  tendency  for  the  portion  of  involved  liver  to  regain  its 
normal  position — and  that,  therefore,  in  calculating  to  suture  such  parts  !o  the 
alxinminal  wall  for  drainage,  calculation  must  be  made  that  the  stitching  will 
not  draw  the  part  too  far  out  of  its  natural  position.  (5)  Where  no  guide 
exists,  the  anterior  or  antero-lateral  subcostal  tran.speritoneal  route  is  generally 
chosen,  as,  in  abscess,  pus  is  usually  in  the  more  anterior  part  of  the  right  Iol>e. 
Hut  after  exposure  of  the  liver,  if,  by  exploratory  syringe,  or  othenvise,  pus  be 
found  in  a  locality  more  conveniently  reached  and  drained  from  another  ex- 
ternal incision,  the  first  incision  may  be  dosed  and  a  second  made  in  the  in- 
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Paravicini's   method   of  exposing   inferior 

dental  nerve,  i66 
Parieto-occipital  fissure,  anatomy  of,  460 

topography  of,  466 
Parkin's  incision  of  cerebellar  subarachnoid 

space  for  drainage,  496 
Parotid  gland,  anatomy  of,  567 
excision  of,  568 
operations  upon,  567 
Patella,  excision  of,  432 

fracture  of,  ununited,  operation  for,  by 

wiring  or  suturing,  198 
fracture    of,    ununited,    operation    for, 
Stimson's  method,  197 
Pelviotomy,  850 

Penis,  amputation  of,  partial,  898 
total,  900 
anatomy  of,  895 
operations  upon,  895 
instruments  for,  895 
Pericardiorrhaphy,  619 
Pericardiotomy,    through   intercostal   inci- 
sion, 616 
Pericardium,  anatomy  of,  614 
Pericardium   and   heart,   exposure  of,    by 
excision  of  left  fifth  costal  cartilage,  617 
Pericardium   and   heart,   exposure  of,   by 
osteothoracoplastic  resection  of  ante- 
rior chest-wall,  619 
operations  u{xm,  614 
puncture  of,  615 
suture  of,  6iq 
Peritoneum,  adhesions  of,  operations  for, 
640 
anatomy  of,  647 
operations  upon,  647 

general  considerations,  649 
Peroneal  artery,  anatomy  of,  112 

ligation  of,   1 12 
Pfannenstiei's   method   of  median  inferior 

abdominal  section,  643 
Pharyngotoniy,  lateral,  554 
median,  551 
subhyoid,  555 
Pharynx,  anatomy  of,  553 
operations  ujKm,  553 
instruments  for,  553 
Phlebe*  tomy,    1  2<) 
PhlelK)rrhai>liy,  126 
Phlelx)strcp>i>,   i  2() 
Phlebotomy,   ij6 

Piles,  operations  for,  754       .See  also  Hemor- 
rhoiih. 


PirogofTs  disarticulation  of  foot  at  aaUe- 

joint,  361 
Plantar  artery,  external,  anatomy  of,  1 13 

artery,  external,  ligation  of,  114 

artery,  internal,  anatomy  of,  115 

artery,  internal,  ligation  of,  115 
Pleura,  anatomy  of,  599 

operations  upon,  599 
Pleuracentesis,  601 
Pleurotomy,  601 
Plexus  of  nerves,  brachial  anatomy  of,  171 

exposure  of,  172 
Plexuses,  operation  upon,  141 
Pneumectomy,     partial,      through     osteo- 
thoracoplastic flap,  612 
Pneumotomy,  through  thoracoplastic  flap, 

611 
Poggi's    method    of    uretero-ureterostomT, 

866 
Pons,  function  of,  472 
Popliteal  artery,  anatomy  of,  99 
ligation  of,  100 

nerve,  external,  anatomy  of,  181 

nerve,  external,  exposure  of,  181 

nerve,  internal,  anatomy  of,  180 

nerve,  internal,  exposure  of,  180 
Postcentral  fissure,  topography  of,  466 
Precentral  fissure,  topography  of,  466 
Proctectomy,  745.     See  also  RecUctomy. 
Proctopexy,  743 
Proctotomy,  744 
Profunda  fcmoris,  anatomy  of,  06 

ligation  of,  97 
Prostate  gland,  anatomy  of,  922 

operations  upon,  Q22 
Prostateetomy,  923 

Alexander's  o[)eration,  926 

perineal,  925 

suprapubic,  924 
Prostatotomy.  923 

Psychical  renters,  an-a  of,  localization.  471 
Pudic  artery,  internal,  anatomy  of,  87 
ligation  of,  88 

ner\e,  expi^sure  of,   170 
Puncture  and  drainage  of  lateral  ventricles 
of  brain,  405 

of  al^lomen,  651 

of  bladder,  870 

of  brain,  exploraton.',  488 

of  bursic,  228 

of  heart,  620,  621 

of  joint,  204 

of  kidney,  exploratorv.  848 
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inner  end  of  incision,  if  the  inner  end  reaches  the  outer  border  c>f  the  rectal 
shcalh— if  so,  it  is  ligaled.  The  abdominal  nerves  lie  between  the  internal 
obHque  and  tran.svcrsalis,  crossing  the  line  of  incision,  and  an  attempt  should 
be  made  to  draw  them  aside  if  encountered.  The  transxersalis  muscle  is  then 
divided  obliquely  to  its  fibers.  In  long  incisions,  much  division  of  muscles  and 
nerves  must  occur.  In  short  incisions,  much  displacement  in  intramuscular 
cleavage  lines  and  saving  of  nerves  may  be  accomplished  {¥\^.  482).  (2) 
Divide  the  Iransversalis  fascia,  subperitoneal  areolar  tissue,  and  peritoneum  in 
the  orifjinal  line — and  retract  the  wound  well.  (J)  Adhesions  are  looked  for 
as  soon  as  the  abdomen  is  opened.  If  cncounterefb  inter\'cninj;  lietwcen  the 
seat  of  pus,  or  hydatid  fluid,  and  the  abdominal  wall,  they  are  carefully  pre- 
served— that  they  may  serve  as  a  protection  to  the  general  perjli»neal  cavity  in 
opening  these  collections  of  fluid.     If  the  (object  be  the  exposure  uf  the  liver 


FlK-  4?2.— KxPOSLfRH     OF     LlVKR.ANTD     HkPATOTOMY,     HY     ANTI-.R|r«R     0«U.Ii,i'»-:     SkBCOSTAL     \pl- 

CISION  :— A.  Kxleriial  oblique  ;  B.  Internal  oblfqiie  ;  C\  TransvtTsalis;  iJ.OiiUi  bordrr  u(  nj;lil  rcdus 
ificisrd,  showing  suiwnor  cpiuastric  xfsdfis  bt-iweeii  iiiuscif  ami  |«»»>teTitir  ^lK•;»ll^ ;  IC,  IVauHversaHs 
iaM'ia  and  suhM^niu^  aretilar  tiiisuc  ;  F,  Fentoiieuiii ;  tj.  Surface  of  liver;  H.  Stiluic  tliruugh  lip 
of  liv«r  woumt.  pemoneum,  trariiver*ali*  «a*ria.  subscmus  areolar  lisisuc.  an<l  transver^lis  ;  I.  Same 
tigbtcfied,  a|>|>ruxiiruitiuiK  lip  of  liver  vsuiinU  lo  tuwcr  plane  of  abdominal  wuuinl. 


on  Other  grounds,  the  adhesions  are  separated  liy  blunt  dissection,  or  are 
divided  between  ligatures.  (4)  The  liver  having  been  ex|»osed,  the  ojx^ration 
may  be  concluded  in  a  single  stage,  or  in  two  stages; — (A)  In  One  Stage; — 
Where  (in  pus  and  hydatid  cases)  adhesions  of  parietal  peritoneum  to  hepatic 
|H.-riioneum  have  occurred,  the  incision  may  be  made  directly  into  the  liver 
substance.  Where  no  such  .idhesions  exist,  one  of  two  courses  may  be  pur- 
sued;— (a)  The  lips  of  the  abdominal  wound  may  be  a|>plied  to  and  pressed 
around  the  site  of  the  liver  to  be  o])ened,  liy  the  fingers  of  an  assistant  anti  by 
packing — the  tensity  of  the  abscess  wall  is  then  lessened  (lo  avoid  a  gush  of  pus) 
by  the  withdrawal  of  st)me  of  its  contents  with  a  syringe— a  narrow  biMoun,'  is 
inserted  into  the  absce.ss  and  its  walls  incised — the  contents  are  direcleti  out 
without  escaping  into  the  abdomen— and  as  soon  as  the  cavity  is  partly  empty, 
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Shoulder- joint,  anatomy  of,  323 
disarticulation  at,  326 

general  considerations,  325 
excision  of,  4I.17 
Sight  area,  localization  of,  471 
Sinus,  lateral,  anatomy  of,  462 
inferior,  anatomy  of,  46- 
ligation  of,  490 
superior,  anatomy  of,  462 
thrombosis,  operation  for,  492 
tojxjgraphy  of,  468 
occipital,  anatomy  of,  462 
straight,  anatomy  of,  462 
Sinuses,    bony    (air),    of   head   and    face, 
operations  upon,  500 
frontal,  anatomy  of,  508 
exposure  and  drainage  of,  510 
operations  up)on,  508 
maxillary,  anatomy  of,  511 

exposure    of,    through    facial    aspect, 
above  alveolar  margin,  513 
maxillary,  exposure  of,  through  second 

molar  tooth,  514 
maxillary,  operations  up>on,  511 
maxillar)',  operations  upon,  general  con- 
siderations, 512 
operations  upon,  instruments  for,  513 
venous,  of  dura  mater,  462 
Skin  in  amputation,  treatment  of,  255 
Skull,  fracture  of,  Irrphining  for,  492 
osle<)[)lasti(    resection  of,  4S3 
scalp  and  brain,  anatomy  of,  459 
thickness  of,  479 
Smell  area,  localizalion  of,  471 
Smith's  method  of  amputating  leg  at  ui){>er 
third,  370 
disarticulation  at  knee-joint,  374 
SnulT-lK)x,  anatomy  of,  68 
Sound  area,  localization  of,  471 
Sound,  introduction  of,  into  female  bladder, 
879 
into  male  bladder.  S78 
into  urethra,  .S7.S 
Speculum,  ear,  introduc  tion  of,  for  exam- 
ination of  membrana  tyni|)ani,  517 
S()ee(  h  areas,  localization  of,  471 
Spence's    clisartic  ulation   at   shoulder-joint, 

.V7 
Spermatic  cord,  anatomy  of.  017 

operations  u[ion,  017 
Sj)henoy>alatine  nerve,  anatomy  of,   160 
Spinal  a<(c-<--(>ry  nerve,  anatomy  of,   170 
exposure  of,    i  70 


Spinal  anesthesia,  subarachnoid  puncture 
for,  538 
cord,  anatomy  of,  526 
operations  upon,  526 

general  considerations,  528 
instruments  for,  530 
tumors  of,  operation  for,  539 
puncture,  for  drainage  of  subarachnuid 
space,  539 
Spine,  anatomy  of,  526 
operations  upon,  526 

general  considerations,  528 
instruments  for,  530 
osteoplastic  resection  of,  534 
Spleen,  anatomy  of,  827 

exposure  of,  by  subpleural  route,  829 
operations  upon,  827 

general  considerations,  828 
instruments  for,  828 
puncture  of,  exploratorj',  828 
suture  of,  830 
Splenectomy,  partial,  831 

total,  831 
Splenopexy,  830 
Splenorrhaphy,  830 

Splenotomy,  oblique  subcostal  incision,  820 
Ssabanajew-Franck's    method   of  gaMws- 

tomy,  767 
Stenson's  duct,  anatomy  of.  567 

operations  ujxin,  5O7 
Stephen  Smith's  method  of  amputating  Kt: 
at  upper  third.  370 
method    of    disarticulation    at    kmr- 
joint,  374 
Stimson's  oj)eration   for  ununited  fra.  turc 

of  patella.   197 
Stomach,  anatomy  of,  760 

cardiac    orifice    of.     dilatation    of.     S<r 
Esophagus,  rctroj^rade  liiltjiation  c/,  y: 
ojjeraticms  uj^m.  7CK) 

general  considerations.  7(11 
instruments  for,  70.' 
pyloric    orifice    of,     divulsion,     Lorct.i'r 

operation,  701 
suture  of,  788 
Stomac  h-tuU\  introduction  «if.  70^ 
Stomach-wall,  suture  of,  7f.^ 
Stone  in  bladder,  lateral  jKTineal  «.y^t<>t.tmv 
for,  883 
median  perineal  cystotomy  for.  N^f' 
Stricture  of  eso{)hagus,    dilatation,   ciin^  t. 
562 
of  esophagus,  dilatatit)n.  retn>gradc.  ^^2 
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EXPOSURE  OF  LIVER  BY  LATERAL  SUBCOSTAL  TRANS- 
PERITONEAL ROUTE 

BY  l,ATERAL  HORIZONTALLY  CCkVED  INCISION  BELOW  RIGHT  TWELFTH  RIB. 

Description. — The  general  features  of  the  operation  are  the  same  as  hy 
the  anterior  obh'que  subtoslal  inci.sion — the  .steps  of  the  operation  differing:  only 
in  so  far  as  tletermined  by  anatomical  circumstances.  Chietly  ajiplicable 
where  the  lower  Uilend  aspect  of  the  liver  is  to  l>e  exposed. 

Preparation. — As  for  abdominal  section. 

Position.— Pat it:nt  rests  upon  f»pposite  side,  with  cushion  under  the  sound 
side  to  round  out  the  iiivctlved  side;  Surgeon  may  stand  behind  or  in  front  of 
patient;  Assistant  opjiosite. 

Landmarks. — Rij;ht  twelfth  rib,  in  the  mitl-a.xillary  region. 

Incision. — Parallel  with  and  about  i.j  to  2  cm.  (i  to  ^  inch)  below  the  ripht 
twelfth  ril>,  with  its  center  about  opposite  the  mid-axillary  line. 

Operation. — Incise  skin — fascia — external  obli([ue  (obliquely) — lati.s- 
slmus  dorsi  (transversely,  if  the  incision  extend  that  far  back\vani)^inlcrnal 
cibiique  (oblicjuely) — ihe  nerves  between  the  internal  obli<|ue  and  transversalis 
being  guarded  as  well  as  possible — transversalis  muscle  (in  cleavage  line)  — 
transversalis  fascia,  subserous  areolar  tissue,  and  [ieriloneum  in  the  original 
line.  All  hemorrhage  is  controllefl — the  wound  retracte^l — and  the  liver 
broujerht  into  the  field. 

Comment. — Unless  the  liver  be  enlarged,  but  small  part  (vf  its  lower  border 
is  accessible  throuj;h  this  incisitm — except  by  the  strong  ujtward  retraction  of 
the  twelfth  rib,  and  the  downward  retraction  of  the  lower  lip  of  the  wound. 


EXPOSURE  OF  LIVER  BY  INTERCOSTAL  SUBPLEURAL  ROUTE 

BV  INTKki  <)SrAL  INlISI<k\   IU.LOW  J.KVKL  OF  PLHl'kA. 

Description. — This  incision,  which  is  made  in  an  intercostal  space  lieli>w 
the  level  of  the  pleura,  rarely  gives  sufficient  room — and  is  indicated  only  in 
cases  where  abscess  or  fluid  point  here  anci  adhesions  have,  in  all  proI>abibly, 
protected  surrounding  regions.  In  the  following  description  the  i}perati(>n 
site  will  be  supposed  to  be  in  the  right  tenth  inlenspace,  in  the  mid-axillary  hne. 

Preparation — Position. — As  fi»r  inlcrcnsta!  thoracottmiy  (see  yuige  601). 

Landmarks. — Right  tenth  and  eleventh  ribs,  in  the  miil-axillar}'  line. 

Incision. — Midway  between  lower  border  of  the  right  tenth  and  the  uppicr 
bonkr  i*f  the  right  eleventh  rib — in  the  mid-axillary  region. 

Operation. — The  steps  of  the  operation  arc  the  same,  practically,  as  those 
for  Intercostal  Thoracotomy  (Vjt.  v.,  page  601) — with  the  exception  that  in  the 
present  instance  the  incision  is  made  tjclow  the  level  of  the  pleura.  As  an 
operalt<m,  owing  to  the  small  amount  of  room  which  it  affords,  it  is  indicated 
only  in  those  cases  in  which  the  liver  is  supposed  to  be  adherent  to  the  dia- 
phragm opp(Jsite  the  site  of  incision  (cither  naturally  or  by  pathological  pro- 
cess). If  during  operation  it  be  fountl  that  the  liver  l>e  not  adherent  to  the 
diaphragm,  parts  of  one  or  two  ribs  should  he  excised — and  the  operation  lie 
completed  as  given  in  the  following  description. 

Comment. — The  operation  is  distinctly  inferior  to  the  following  method. 


8l2  OPERATIONS  UPON  THE  ABDOMINO-PELVIC  REGION. 

the  region,  further  guarding  against  infection.  To  relieve  the  tension  part  of 
the  contents  of  the  cavity  is  first  aspirated.  The  liver  is  then  incised  and 
drained.  The  wound  is  closed  up  to  the  site  of  drainage — so  suturing  the 
parts  that  the  thoracic  cavity  is  shut  off  and  the  pleura  prevented  from  coming 
into  the  region  of  the  wound,  (b)  In  Two  Stages; — The  diaphragm  is 
sutured  as  above  to  the  liver  and  the  wound  packed — and,  after  two  or  three 
days,  when  adhesions  have  occurred,  the  liver  is  incised  and  drained — and  the 
wound  treated  with  the  same  precautions  as  just  given. 

Comment. — (i)  Parts  of  at  least  two  ribs  should  generally  be  excised— to 
give  the  necessary  room  to  meet  the  difficulties  which  are  apt  to  arise  in  the 
progress  of  the  operation,  (a)  Where,  from  the  position  of  the  opening  it  i> 
possible  to  do  so,  it  is  well  to  unite  the  edges  of  the  diaphragm  to  the  edges  of 
the  thoracic  wound — thus  giving  freer  drainage  and  better  protection  of  the 
neighboring  parts  from  infection. 


EXPOSURE  OF  LIVER  BY  TRANSPLEURAL  ROUTE 

BY  PARTIAL  EXCISION  OF  ONE  OR  MORE  RIBS  OPPOSITE  THE  PLEURA. 

Description. — Following  the  subperiosteal  excision  of  parts  of  one  or 
more  ribs,  no  attempt  is  made  to  avoid  the  pleura,  but  care  is  taken  not  to  open 
it  prematurely.  After  entering  the  thoracic  cavity,  in  the  same  manner  as  in 
the  last  operation,  the  costal  and  diaphragmatic  pleura  are  recognized — their 
surfaces  are  then  sutured  together  in  the  form  of  a  circle  or  an  ellipse — and  an 
opening  is  made  through  their  united  surfaces — at  once  if  necessar>-, — after 
two  or  three  days  if  haste  be  unnecessarj'.  Thus  an  attempt  is  made  to  pre- 
vent the  invasion  and  infection  of  their  canty.  The  operation  is  inferior  to  the 
subpleural  method,  which  should  always  be  practised  if  possilile — reserv  ing  the 
method  just  described  for  those  cases  in  which  the  pleura  cannot  be  thus  sepa- 
rated and  pushed  above  the  seat  of  operation.  In  the  following  account  part< 
of  the  seventh  and  eighth  right  ribs  will  be  excised  in  the  antero- lateral  a>\k\\ 
of  the  chest. 

Preparation — Position — Landmarks — Incision. — .\s  in  the  <|  oration 
last  described. 

Operation. — Same  as  in  the  above  operation — except  that  when  the  pleura 
is  exposed,  instead  of  detaching  and  displacing  it  ujnvard,  the  costal  an«i  <li.i 
phragmatic  pleune  are  sutured  together  in  an  elliptical  or  circular  outlini'. 
with  continuous  suture  of  silk  or  tine  chromic  gut  carried  upon  a  cur\ed  mt.«!!f 
in  a  holder — carefully  guarding  against  opening  the  pleural  cavity  in  the  pn* 
cess  of  manipulation — it  being  very  difficult  to  prevent  the  tearing  out  of  the 
pleural  stitches.  The  operation  may  now  be  conclude<i  in  «  ne  or  in  two 
stages: — (a)  In  One  Stage; — Through  the  center  of  the  area  thu>  sutured,  the 
two  pleune  are  incised — through  this  incision  the  diaphragm  i>  exposed  —the 
margins  of  the  pleura'  are  now  sutured  as  one  layer  to  the  diaphragm,  over  an 
elliptical  area,  with  continuous  suture  of  silk  or  fine  chromic  gut.  carric<l  ufK">n 
a  fully  curved  needle  in  a  holder — the  surrounding  area  is  packed  otT  ^\ith 
gauze,  in  a(l(iitit)n — the  <liaphragm  is  incised — and  the  edges  of  the  diaphragm 
are  stitched,  in  turn,  to  the  liver  with  chromic  gut — after  which,  the  ten>ion  *i 
the  abscess  is  jvirlly  relieved  by  aspiration — the  fiver  then  l)eing  incise<l — <lrain- 
age  estal)li<hc(i  and  the  wound  partly  closed,  (b)  In  Two  Stages; — Same  a- 
in  the  single  stage  nielho<l — except  that  after  suturing  the  double  layer  of 
pleura  together,  atul,  at  the  same  time,  to  the  diaphragm,  in  the  form  of  a  cin  ie 
or  ellipse—  the  area  i>  packed  with  gauze  for  two  or  three  days — after  which  the 
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operation  is  completed  as  above.  In  such  cases,  the  diaphragm  will  usually  be 
found  adherent  to  the  liver  (when  the  operation  falls  over  the  peritoneal  aspect 
of  the  liver).  If,  however,  upon  exposing  the  liver  throu«;h  the  diaphragm,  no 
adhesions  are  found,  the  margins  of  the  dia[ihragmatic  wound  can  be  stitched 
to  the  liver  surface — the  wound  packed  and  two  or  three  days  longer  waited, 
if  hasle  be  unnecessary. 

Comment. — (1)  If  the  two  ])leur:e  cannut  be  sutured,  and  time  lie  avail- 
able, incise  the  parietal  pleura — pack  the  wound  fur  a  few  days,  until  the  two 
pleura*  have  united  around  the  margins— then  incise  the  visceral  pleura  and 
diaphragm — similarly  stitching  the  diaphragm  to  the  liver  for  a  few  days,  if 
desired.  (2)  If  the  situation  of  the  wound  make  il  possilile,  it  is  well  to  suture 
the  edges  of  the  diaphragmatic  and  thoracic  wounds  together. 


I 


EXPOSURE  OF  LIVER  BY  CHONDRaPLASTIC  RESECnON  OF  RIGHT 

COSTAL  ARCH 

HY  ANTKRIOK  ORLigiE  SUKrOSTAI.  INCISION. 

Description.— Where  the  operation  site  is  encumbered  by  the  bony  or 
cartilaginous  thoracic  wall,  the  area  may  he  more  satisfactorily  exposed  by 
temporarily  resecting  the  right  costa!  cartilage  forming  the  tosto-chondral 
arch — turning  it  outwanl — and  back  into  place  at  the  end  of  the  operation. 
The  amount  of  costal  arch  to  be  temporarily  resected  will  depend  upun  the 
needs  of  the  special  case.  Especially  is  this  step  sometinies  called  for  in  gall- 
duct  surgery. 

Preparation— Position— Landmarks— Incision.— As  for  exposure  of 
liver  by  anterior  ublic^ue  subc<jstal  incision. 

Operation.  —If.  in  the  course  of  exposure  of  the  liver  by  the  anterior  <»b- 
lique  subcostal  incision,  insufficient  room  is  alTorrled,  the  upper  margin  of  ihe 
wound  is  retracted — after  extending  the  original  incision  in  either  or  both 
directions,  as  indicated — and  dissected  backward  sufliciently  far  to  expose  the 
right  costal  arch—which  is  then  divided  with  a  costotomc.  above  and  below,  in- 
cluding an  extent  rjf  from  5  to  to  cm.  [2  to  4  inches) — and  partially  bcnl,  par- 
tially broken  backward  upon  itself —thus  more  freely  exposing  the  liver.  At 
the  end  of  the  operation,  the  coslfi-chondral  margin  is  then  turned  back  into 
place — and  sutured  at  either  end,  if  necessary. 


HEPATORRHAPHY. 

Description. — Suturing  of  the  liver  substance.  Generally  done  in  the 
case  uf  wounds  of  the  liver— and  in  the  approximation  of  the  cul  surfaces  after 
partial  excisions.  The  liver  may  be  expo.scd  by  any  of  the  above  operations, 
according  tt)  the  circumstances  of  the  ca.se — preference  being  given  to  the 
simplest  roule. 

Preparation  —Position— Landmarks— Incision.— As  for  fiepatotomy 
(page  S06). 

Operation. — Having  exposed  the  liver  in  one  of  the  usual  methods— and 
an  assistant  having  brought  the  involved  region  of  the  organ  well  into  the 
field  -interrupted  chromic  gut  sutures,  carried  upon  a  large,  fully-curved 
Hagedorn,  or  other,  needle,  are  carried  through  the  opposed  edges  of  the 
wound.  Two  tiers  of  sutures  are,  ordinarily,  indicated — coarser  gut  carriefl 
more  deeply  anfl  further  from  the  edges— and  finer  gut  more  superticially  and 
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nearer  the  edges.  The  deeper  sutures  are  first  tied — then  the  superfiriaL— 
after  which  the  liver  is  dropped  back  into  place — and  the  abdomen  dosed- 
unless  special  cause  for  drainage  exist.     (See  Fig.  485.) 


I'iK.  4S5.— Partial  Hkpatrct<>my,  followed  bv  Hkpatorrhaphy:— A.  Iiu-Nvd  vxu-mal  i-'n- 
liquf,  ititcnial  oblique,  and  trai)svers;tli> ;  B,  Iticistrtl  oiiti-r  bonier  ol  rectal  sheaili ;  C  (  i>>:a!  :i:i.!i 
retnictc«i  from  liver;  D  (h^^^'r  I^K  Hau/e  |>a<i  pa«.'ke<l  under  li\er;  K.  B«>ifler>  of  livcr-wnumi  altct 
excision  of  wedge;  F,  Suiterricial  suture:*  through  liver  substance,  1>  tupi>er  I)-.  IKi-p  sutures. 


HEPATOPEXY. 

Description. — Operation  of  suturing  the  liver,  in  whole  or  in  part.  Xo  the 
alxlominal  wall,  or  neighboring  structures.  Resorted  to  for  partial  or  tnin 
pleto  hepatopti>sis. 

Preparation— Position— Landmarks— Incision.— As  for  nei)atotoiny 
by  anterior  obli<jue  subcostal  incision. 

Operation.— The  prolapsed  liver  having  been  exi)osed,  the  part  involvi-d 
in  the  prolapse,  or  the  whole  liver,  if  involved  in  its  entirety,  is  brought  into 
its  normal  position- and  is  then  sutured  with  coarse  chromic  gut.  kanganw 
tendon,  or  nlk.  to  the  |Histerior  surface  of  the  anterior  alxiominal  wall.  It 
may  also  bo  suturetl  to  the  n>und  ligament — to  the  cartilages  of  the  ribs — i>r 
to  the  i»cnoral  abtlominal  wall.  The  sutures  are  carried  deeply  into  the  liver 
subsi.uue  with  a  large,  fully  curve<l  needle. 


PARTIAL  HEPATECrOMY. 

Description.  —  Kxcision  of  a  limited  portion  of  the  liver  substance, 
erallv  tiono  in  the  remtival  of  growths. 


Gen- 
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Preparation— Position— Landmarks— Incision. — As  for  Hepaioiomy 
by  one  of  the  Iranspcritoneal  routes — and  preferably  by  an  incision  parallel 
with  and  just  below  the  ribs. 

Operation. — (i)  The  abdomen  is  opened — and  the  involved  portion  of 
the  liver  is  brought  as  far  forward  into  the  wound  as  fHJSsible.  (2)  Circum- 
scribe the  growth,  or  part  lo  be  removed,  by  an  elliptical  incision — the  elliptical 
outline  representing  the  base  of  a  weflge»  the  sides  of  which  come  together 
within  the  liver  beyond  the  part  to  Ix*  removed.  The  ellipse,  where  possible,  is 
mafle  with  its  lon^;  axis  radiatinj^  from  the  center  of  the  liver  toward  the  per- 
iphery, and  so  placed  as  to  avoid  the  chief  hepatic  vessels.  This  area  is  ex- 
cised by  cutting  down  along  the  outline  of  the  incision,  the  knife  traveling  at  a 
ri^ht  angle  to  the  surface — hemorrhaj^e  being  controlled  by  pressure  and  l>y 
ligature  with  chromic  gut.  (.Also  see  Comment.)  (3)  The  sides  of  the  wound 
are  then  brought  together  hy  deep  and  superlicial  chromic  gut  sutures— 
placed  and  tied  as  described  under  Hepatorrhaphy  (page  813)-  (4)  Unless 
drainage  be  specially  indicated,  the  liver  is  droppecj  back  into  place  and  the 
abrlomen  closed — particularJy  if  the  surfaces  of  the  wound  be  satisfactorily 
approximated  and  hemorrhage  be  entirely  controlled  (Fig.  485). 

Comment.- — (1)  If  the  area  to  be  excised  is  first  surrounded  by  a  deeply 
placed,  interlocking  chromic  gut  ligature,  hemorrhage  is  more  thoroughly  con- 
trolled. These  ligatures  arc  then  drawn  lightly  enough  to  cut  through  the 
liver  substance  and  bind  the  vessels  before  these  are  cut.  (2)  Also  a  heavy 
ligature  may  be  [»laced  through  the  liver,  surrounding  the  part  to  be  removed, 
which  is  thus  tied  ofT  in  sections — the  ligatures  being  tightened  and  the  part 
removed  with  the  knife  or  cautery. 

^^^^  VHL  THE  GALL-BLADDER. 

^^^  SURGICAL  ANATOMY. 

W        Description  and  Position.— Bourn  1  to  fossa  of  gall-bladder,  upon  under 
surface  of  liver,  by  connective  tissue  and  vessels,  lying  between  the  right  and 

»  quadrate  Itibes — its  fundus  reaching  the  abdominal  wall  anteriorly — and  its 
neck  extending  to  the  transverse  fissure  [Kisteriorly.  Its  fundus  and  inferior 
and  lateral  aspects  are  covered  with  peritoneum  reflected  from  the  liver.  It 
sometimes  has  a  mesentery.  Its  neck  jwunts  backward  and  upward,  toward 
the  transverse  fissure  of  liver, — its  fundus  points  downwartl  and  forwarfl  toward 
the  anterior  border  of  liver.  Its  length  is  frum  7  to  10  cm.  (2]  to  4  inches)  — 
the  width  of  its  fundus  is  from  2.5  to  1,  cm.  (t  to  iy\  inches) — and  it  hokb 
alK>ut  20  ex. 

Relations.— Superiorly;— fossa  of  gall-bladden— Inferiorly;— duo<Je- 
num  ffirst  and  second  part.s);  [nloric  end  of  stomach  (sometimes);  colon 
(hepatic  flexion  and  commencement  of  trun<>verse  portion);— Anteriorly ;— 

»    abdominal  wall;  ninth  costal  cartilage. 
Arteries. — Cystic,  from  right  branch  of  hepatic. 
Veins.— Cystic  (two)  emptying  into  right  branch  of  vena  porta?;  other- 
emptying  into  liver. 
K  Lymphatics.— Run  into  a  gland  at  its  neck, 

f         Nerves, — Supplied  by  cirliac  plexus. 

Fixations. — Connective  tissue;  vessels;  |>eritoneum  reflected  over  under 
.surface  of  liver;  cysto-duodenal  ligament  (a  fold  of  jwritoneum  extending  from 
neck  of  galbbladder  to  duodenum). 
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SURFACE  FORM  AND  LANDMARKS. 

The  fundus  of  the  gall-bladder  projects  outward  beyond  the  anterior  border 
of  the  liver,  in  the  incisura  vesicalis — generally  resting  upon  the  transverse 
colon — and  coming  into  contact  with  the  anterior  abdominal  wall  close  to  the 
outer  border  of  the  right  rectus  muscle.  Authorities  differ  as  to  the  exact  point 
of  contact  with  the  abdominal  wall,  in  relation  with  the  costochondral  struc- 
tures;— according  to  Morris,  the  fundus  lies  opposite  the  cartilage  of  the  right 
ninth  or  tenth  rib; — according  to  Gray,  opposite  the  inferior  border  of  the 
right  ninth  costal  cartilage; — and  according  to  Treves,  below  the  inner  end  of 
the  right  tenth  costal  cartilage. 


GENERAL  SURGICAL  CONSIDERATIONS. 

(I)  The  gall-bladder  is  in  relation  with  the  first  and  second  portions  of  the 
duodenum,  with  the  hepatic  flexure  and  commencement  of  the  transverse  colon, 
and  sometimes  with  the  pylorus.  Therefore  the  gall-bladder  could  generally 
be  united  with  either  duodenum  or  colon — but  if  united  to  the  colon,  the  func- 
tion of  the  bile  in  the  small  intestines  would  be  lost — hence  the  duodenum  is 
the  usual  site  of  anastomosis.  (3)  In  examining  the  gall-bladder  and  ducts, 
first  pass  the  left  index  over  these  structures,  to  gain  an  idea  of  their  size  and 
contents — then  let  the  left  index  slip  through  the  foramen  of  VVinslgw — in 
which  position  the  left  thumb  will  grasp  the  ligamentum  hepato-duodenale 
(the  right  margin  of  the  gastro-hepatic  omentum)  and  press  it  against  the  left 
index — and  thus  the  ducts  can  be  palpated  between  thumb  and  index,  up- 
ward and  downward.  (3)  By  drawing  upon  the  gall-bladder,  the  gall-ducts 
are  rendered  more  tense  and  evident.  (4)  The  pedicle  of  the  gallbladder 
consists  of  cystic  duct,  artery,  and  veins. 


INSTRUMENTS  USED  IN  GALL-BLADDER  OPERATIONS. 

Mentioned  under  Instruments  used  in  operations  ujnm  the  Liver 
(page  804). 

CHOLECYSTOTOMY 

RV  OBLlgrF.  SUBCOSTAL  INCISION. 

Description. — Incision  of  gall-bladder  for  removal  of  its  contents— fol- 
lowed l)y  closure  at  same  operation.     Usually  resorted  to  for  removal  of  j:all- 
stones  in  healthy  <^all-l)ladder  and  with  unoi)structed  ducts.     The  gallMati 
der  may  be  exposed  by  an  oblique  or  vertical  .subcostal  incision — the  former 
generally  heinj^j  accomplished  with  le.ss  damage  to  the  abdominal  wall. 

Landmarks. — Site  of  fundus  of  gall-bladder  (op|Kisite  lower  bonier  of 
rij^ht  ninth  costal  cartilage). 

Preparation— Position— Incision— Operation. — Same  as  for  the  ex- 
posure of  the  liver  by  the  anterior  oblique  incision  parallel  with  the  costal  arch. 
The  gallbladder  is  brought  into  the  field — and  incised  with  a  .sharp  knife  or 
scissors—  the  a|)ex  of  the  fundus  (that  portion  normally  in  contact  with  the 
anterior  abdominal  wall)  being  opened  in  the  long  axis  of  the  body.  Havini: 
accomjilished  the  object  of  the  operation,  which  is  generally  the  freeing  of  fluid 
or  removal  of  gall-stones,  the  bladder  is  to  be  clo.sed  by  two  tiers  of  sutures, 
introduced  with  a  curved  needle  held  in  a  holder — the  first  tier  consisting  of 
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Ime  mterrupted  gut  sutures  passing  through  mucosa  and  musailaris — and 
these  buried  in  by  a  second  row  of  iiUerruplcd  Lcmberls  of  fine  gul  (chromic) 
passing  through  i^rasa  and  muscularis.  The  gall-bladder  is  then  dropped  into 
place  and  the  abdomen  closed^unless  it  be  indicaled  to  lem]K)rarily  drain 
from  the  sutured  gall-bladder  to  the  outer  wound. 


CHOLECySTOSTOMY 

PV  OBI^IQUE  OR  \r:kTiCAL  SI  (U  OSTAL  INCISION- 

Description. — Incision  of  gall-bladder,  followed  by  suturing  of  the  openetl 
bladder  into  the  abdominal  wound  for  a  shorter  or  longer  time,  (ienerally 
resorted  to  in  cases  of  gall-stones,  or  in  suppuration.  The  operation  may  l>e 
done  in  one  or  in  two  stages— in  the  former  case,  the  gall-bladder  is  opened  at 
once — in  the  latter,  it  is  fjrst  sutured  to  the  abdominal  wall  and  not  ojiened 
until  after  adhesions  have  formed. 

Preparation. — As  for  median  abdominal  section. 

Position. — As  for  median  abdomincd  section — or,  better,  the  reversed 
Trendelenburg  position. 

Landmarks. — Lower  border  of  tip  of  right  ninth  costal  cartilage;  costal 
arch;  right  linea  semilunaris. 


I 
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Fig.  4.S6.— Cmolkcystostomv  *v  OuLtQtG  Sl-bcostau  Incision  :-:-A.  External  oblique;  B,  In- 
(enul  oblique;  C,  TninsvcrsaUs ;  U,  Subserous  areular  tissue  aiul  trMOMverKalis  f.'i'^ia  ;  E,  I'eri- 
loiieum  ;  F,  Gall-hlitddcir,  its  (uiulu^  Iwinj;  drawn  ftwt  of  abdominal  vvouiiU  ;  ri,Suliircs  through  lians- 
versalU  and  subserous  fasciie.  and  tlirougb  hltuii^  and  muscular  coals  o(  gall-bladder. 

Licision. — Oblique  or  vertical  subcostal  incision,  as  for  exposure  of  the 
liver  (NL*e  pages  806  and  808,  an<1  also  General  Surgical  Considerations  in 
Operations  upon  ihe  Liver,  page  802). 

Operation. ^Having  opened  the  abdomen  by  the  chosen  incision,  hem- 
orrhage IS  controlled,  ihe  wound  is  retracted,  and  the  gall-bladder  located. 
If  any  adhesions  are  found,  these  arc  separated  by  blunt  dissection,  or  tied 
ofl — and  the  bladder  brought  as  far  out  into  the  abdominal  wound  as  possible 
(Fig.  486).  If  much  intravesical  ten.sion  exist,  this  should  be  les.^enerl  pre- 
liminarily by  the  aspiration  of  [lart  of  the  lluid.  The  operation  may  now  be 
concluded  in  one  or  in  two  stages; — (A)  In  One  Stage: — fa)  Having  partially 
emptied  the  gall-bladder  by  aspiration,  and  after  having  packed  all  the  vicinity 
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with  gauze,  the  bladder  is  seized  with  special  forceps,  a  pair  in  each  hand  of  an 
assistant — or  by  two  traction-loops  passing  through  the  serous  and  muscular 
coats — and  while  thus  held  as  far  out  of  the  wound  as  possible,  the  fundus  of 
the  bladder  is  incised  vertically  between  the  forceps  or  traclion-loops,  pro- 
vision being  made  for  the  catching  of  the  fluid,  (b)  Having  opened  the  gall- 
bladder, and  while  holding  the  lips  of  the  bladder  wound  apart,  insert  a  finger, 
or  special  instrument,  and  pass  it  down  to  the  cystic  duct  to  examine  the  con- 
tents— removing  with  special  forceps  or  scoop  any  calculi  found — followed  by 
irrigation  or  cleansing  of  the  bladder,  (c)  The  cystic,  hepatic,  and  common 
ducts  are  then  carefully  palpated,  (d)  In  completing  the  operation,  the  pack- 
ing is  removed  and  the  excess  of  abdominal  wound  is  closed  in  from  either  end 
toward  the  center,  in  the  ordinary  manner,  leaving  a  suflSdent  opening  mid- 
way between  the  ends,  or  in  the  most  convenient  site  for  approximating  the 
bladder.  The  margins  of  the  gall-bladder  are  now  sutured  into  the  lower 
edge  of  the  abdominal  wound  left  after  the  partial  closure  of  the  ends  of  the 
abdominal  incision — in  such  a  way  that  all  the  coats  of  the  gall-bladder  are 
sutured  to  the  lower  layers  of  the  abdominal  wound  with  fine  interrupted 
chromic  gut — so  that  serous  surfaces  are  approximated,  but  so  that  the  edges 
of  the  gall-bladder  wound  do  not  reach  to  the  skin.  Or,  where  suffident  rcom 
for  manipulation  exists,  it  is  better  to  use  two  tiers  of  sutures — the  first  row  of 
fine  gut  sutures  passing  through  serous  and  part  of  muscular  coats  of  the  gall- 
bladder, on  the  one  hand,  and  through  the  parietal  peritoneum,  on  the  other,— 
followed  by  a  second  tier  suturing  all  the  coats  of  the  gall-bladder  to  the  apo- 
neurotic layer  of  the  abdominal  wound,  (e)  A  drainage-tube  is  then  generally 
conducted  through  the  abdominal  wound  down  to  the  cystic  duct.  (B)  In 
Two  Stages; — (a)  Having  closed  in  the  excess  of  abdominal  wound  from  either 
end,  the  fundus  of  the  gall-bladder  is  sutured  into  the  remaining  opened  portion 
of  the  abdominal  wound  by  interrupted  silk  or  fine  chromic  gut  sutures — pa>>- 
ing  through  the  serous  and  muscular  coats  of  the  gall-bladder,  on  the  one  hand, 
and  through  the  parietal  peritoneum  and  the  lower  layers  of  the  abd<  miral 
wound,  on  the  other,  (b)  When  adhesions  have  formed  in  two  or  three 
days,  the  fundus  is  incised — as  in  the  single-stage  operation. 

Comment. — (A)  In  Operating  in  One  Stage;— (a)  The  gall-bladder  may 
be  tied  with  a  purse-string  around  a  glass  flanged  tube,  which  is  then  hnupht 
out  of  the  abdominal  wound.  Or  a  Murphy  iDUtton-tube.  with  long  cyh'nder. 
may  be  used.  The  tube  or  button  tied  in  sloughs  out  in  a  few  days,  by  whiih 
time  adhesions  have  shut  off  the  cavity,  (b)  Where  the  gall-bladder  is  small 
and  contracted,  so  as  not  to  reach  the  abdominal  wound,  the  parietal  peritt 
neum  may  be  jx"eled  back  from  the  edges  of  the  abdominal  wound  and  sutured 
around  the  wound  in  the  fundus  of  the  gall-bladder.  (B)  In  General; — (a> 
It  may  be  possible,  by  the  oblique  subcostal  incision,  to  e.xpose  the  gall  bladder 
throui^h  an  intermuscular  separation  of  the  external  oblique,  internal  obHque. 
and  transversalis  muscles,  in  the  triangular  space  bounded  by  the  eighth  nenc 
runnins;  alonij  the  costal  arch,  the  ninth  nerve  running  transversely  inward 
from  the  level  of  the  lower  border  of  the  ninth  co.^^tal  cartilage,  and  the  linea 
semilunaris,  (b)  Adhesions  may  have  to  be  separated  before  the  gall-bladder 
can  be  brought  forward,  (c)  .\void  stitching  the  gall-bladder  to  the  skin.  a> 
such  tistuhe  are  hard  to  cure,  (d)  Sometimes  stones  discovered  in  the  ducts 
can  be  milked  back  into  the  gall-bladder  and  thence  removed,  (e)  In  the 
two  >i  lire  operatitm.  the  examination  of  the  interior  of  the  bladder  and  of  the 
duciv  i>  ni^t  so  satisfactory  as  in  the  single-stage  operation — nor  the  removal 
of  stones,  if  found,  so  easv. 
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CHOLECYSTENDYSIS 

BY  OBMQUE  OR  VERTICAL  SUBCOSTAL  INCISION. 

Description* — Thi.s  operation  consists  in  doing,  first,  an  ordinary  Chole- 
cyslotomy,  after  which  the  steps  of  the  procedure  in  view  are  carried  out — 
followed  by  the  closure  of  tlie  gall-bladder  by  suture — after  which  the  fundus 
of  the  gall-bladder  is  anchored  by  .suture  to  the  abdominal  incision,  which  is 
dosed  over  it.  Indicated  in  ca^-^es  where  no  obstruction  in  the  ducta  exists,  and 
where  the  opening  into  the  gall-bladder  is  small  and  the  parts  healthy. 

The  operation  throu;^hout  is  that  of  a  Cholecystolomy — with  the  addition 
that,  in  the  act  of  closing  the  abdominal  wound,  the  fundus  of  ihc  gall-bladder, 
at  the  site  of  the  incision  into  the  bladder,  is  sutured  in  contact  with  the  intra- 
abdominal aLSfiect  of  the  abdominal  wound — in  such  a  position  thai  should  it 
become  necessar}-  to  open  the  wound  for  drainage,  or  other  purpose,  the  ab- 
dominal wound  and  the  bladder  witund  wuuld  lie  in  the  sumc  line. 

Comnieiit. — Some  drop  the  gall-bladder  back,  into  the  abdomen  without 
attachment  to  the  abdominal  wall — which  would  constitute  the  operation  a 
Cholecystolomy, — while  others  sometimes  do  not  entirely  close  the  abdominal 
wound  immediately — \vhich  would  constitute  a  temporary  Cbolecystostomy. 
In  suturing  the  gali-bladder  fine  gut  is  preferable,  especially  where  the  sutures 
enter  the  cavity  of  the  bladder,  thus  avoiding  the  retention  of  unabsorbable 
sutures,  which  might  become  foci  of  calculous  formation. 


CHOLECYSTENTEROSTOBTY 

BY  THE  MLTRPHV  BUTTON. 

Description. — By  Cholecystenterostomy  is  meant  the  establishment  of  a 
communication  between  the  gall-bladder  and  the  small  or  the  large  intestine. 
Preferably  the  union  is  made  with  the  durwlenum  (Cholecysto-duodenostomy), 
— ne.xl,  with  the  upper  jejunum  (Cholecysto-jejunostomy), — and  if  these  be 
not  easily  brought  into  apposition  (because  of  adhesions,  or  other  conditions)* 
the  junction  is  made  with  the  hepatic  flexure  of  the  colon  (C'holecysto-col- 
ostomy).  Union  may  be  accomfilished  by  some  mechanical  de\'ice,  of  which 
Murphy's  special  gall  bladder  button  is  probably  the  best — or  it  may  be  ac- 
complished by  simple  suturing.  The  operation  is  indicated  in  unremovable 
obstruction  of  the  cy.slic  or  common  ducts,  in  chronic  cholecystitis,  ami  in 
persistent  fistula*  following  cholecysto.stumy. 

Preparation— Position— Landmarks.— .\s  for  Cholecystotomy. 

Incision. — A  vertical  subcostal  int is!<m  is  generally  to  be  preferred.  If  a 
tumor  exist,  the  incision  is  placed  over  it — ^if  not,  it  is  placed  in  the  right  semi- 
lunar line,  or  ju.st  to  the  outer  si<ie  of  it. 

Operation* — The  steps  of  the  operation  are  not  essentially  different  from 
ICntero  enterostomy  by  the  Murphy  button,  (i)  The  abdomen  having  been 
opened,  the  gall-bladder  and  duodenum  are  exposed — and  trial  is  made  to  as- 
certain that  both  structures  can  be  brought  into  the  field  and  approximated 
without  too  great  tension.  The  tield  is  then  packed  od  with  gauze.  If  the 
bladder  be  very  much  distended,  the  distention  is  lessened  by  partial  aspira- 
tion, that  the  contents  may  not  be  thrown  out  over  the  neighboring  parts  on 
incising  the  viscus.  (2)  The  regular  purse-string  suture  (see  Plg^Sy)  is  then  in- 
troduced through  all  the  c<»ats  of  the  gall-bladder,  calculating  to  so  place  it  up<m 
the  prominent  fundus,  or  the  inferior  surface  of  the  gall-bladder,  as  to  make 
the  best  appro.ximation  with  the  ducKienum,  without  tension.     The  bladder- 
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wall  is  then  incised  between  the  lines  of  the  purse-string  suture  for  a  distance 
equal  to  two-thirds  of  the  diameter  of  the  si)ecial  button.  The  male  buiion, 
grasjied  in  the  usual  manner,  is  insinuated  into  the  oi)ening  in  the  gall-bladder 
and  the  walls  of  that  viscus  drawn  about  the  cylinder  of  the  button  and  lied. 
(3)  The  female  button  is  similarly  introduced  into  the  free  asi^eci  of  the  duo- 
denum and  tied.  (4)  The  halves  of  the  button  are  pres."^Mi  tf>gether — thus 
completing  the  cholecysto-duo<lenostomy.  If  reinforcing  I-eml)ert  sutures  are 
considered  necessar)-,  they  are  applied.  (5)  Unless  special  cau>c  for  drainage 
exists,  the  abdomen  is  closed  as  after  ordinar\'  abdominal  section. 


Fii;.   4''r— Chdi  h(.vsTJ-.NiiK«jsn)MY    BY    1HI-:    Mikpnv    Kiiios:     A,   .M.ilk 
lilaiUUi  ;  V,,  I\m.iU'  biiUoti  wilhin  iIiuhU  mini. 


l>ir.:o!i    \\ :'. I.  : 


Comment. — (i)  I'nion  <>f  the  gail-bladdiT  to  {lortions  <ii  the  iniotir.r  W 
tween  tho  u.sual  >ite  of  anaMomoMs  (duodenum,  or  u})|>er  part  of  iejununi'  and 
the  liej)atii'  tlexure  of  the  colon.  i>  more  apt  to  he  folh»Wfd  i»y  voivuluN.  ijl 
Prior  to  romi)letini^  the  ana^tomo^i.s,  the  interior  of  the  gall  bladdtT  >houl<l  he 
exaniine<l  for  i  ahull,  and  the  ducts  palpated.  (3)  The  content««  of  the  duo- 
denum >houl(l  l)e  pre»-f(l  away  from  the  >ite  of  ana>tom*)M>s  and  i  onirollol  U\ 
viouhle  (l.iniji^  (hiring  the  o|»eratit)n.  (4)  If  more  convenient,  the  >maiier 
female  button  may  be  placed  in  the  gall-bhuMcr. 


CHOLECYSTENTEROSTOMY 

r.v  siMPi.H  sr  riKiNt; 

Description.  Tlit-  operation  is  the  same  as  ('holecy>lenlero>tom\  1>\  the 
Murpliy  buttnu.  i-xccpl  tliai  no  artiticiai  device  is  used  in  accompli>hing  the 
uiiii>n  otiier  than  >imple  >uturing. 


CHOLECVSTECTOMV. 
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Preparation— Position— Landmarks— Incision— Operation.— Arc,  in 

the  main,  the  same  as  those  just  described.  Having  brought  the  gall-bladder 
and  inlesdne  (preferably  the  duodenum)  into  convenient  position  for  manipula^ 
tion,  the  two  viscera  are  united  in  exactly  the  same  manner  as  in  ETitero-enter- 
ostumy  by  lateral  anastomosis -(see  page  683).  A  posterior  row  of  continuous 
T^mliert  sutures  is  intrtKlut  ed  thnjugh  the  serous  and  muscular  coats  of  the 
two  Wscera,  along  their  posterior  aspects,  leaving  the  threads  long  at  both  ends. 
The  two  organs  are  then  incised  =-and  the  lips  of  the  incision  whipped  together 
by  an  ovcrhaml  continuous  suture  of  all  the  coats — after  which,  the  line  of  con- 
tinuous Lembert  suturing  is  carried  around  the  anterior  asfiect  of  the  wound. 
The  opening  made  in  the  gall  bladder  and  intestine  is  from  1.2  to  2  cm.  (J  to 
}  inch)  long.  The  parts  are  returned  to  the  abdomen,  which  is  closed  in  the 
usual  manner. 

Comment. — (i)  The  above  method  of  suluring  is  simpler  than  to  first 
make  the  incision  and  suture  together  the  mucous  coats  alone— folloAved  by 
suturing  of  muscular  and  serous  coats.  (2)  Sometimes,  though  rarely,  union  by 
simple  suturing  is  done  in  two,  or  even  in  three  stages;— (a)  In  Two  Stages; — 
The  gall-bladder  and  intestine  are  sutured  together  by  continuous  sutures  of 
serous  and  muscular  coats,  approximating  an  area  of  each  equal  lo  aliout  2.5 
by  3.7  cm.  (t  by  i^  inches).  These  viscera  arc  then  sutured  to  the  bottom  of 
the  abdominal  wounrl  and  the  wound  packed  f<tr  several  days.  An  incision  is 
then  made  through  the  intestine — and  through  this  an  indston  is  made  through 
the  adherent  walls  of  gall-bladder  and  intestine.  The  incised  wound  in  die 
intestine  is  then  closed — and  the  abdominal  wound  also  closed,  (b)  In  Three 
Stages;— The  g;dl  Idadder  and  intestine  are  sutured  together,  as  in  the  above. 
The  gall-bladder  is  then  incised  and  its  edges  sutured  into  the  abdominal 
wound  (after  closing  the  excess  of  abdominal  wound  from  the  ends).  .Xfter 
several  days  the  adherent  wall  between  gall-bladder  and  intestine  is  incised 
through  the  fistula — which  fistula  is  then  allowed  to  close,  or  is  closed  by  a 
plastic  operation. 

CHOLECYSTO-LITHOTRITY. 

Description. — Consists  in  the  exposure  of  the  gall  bladder  and  crushing 
of  the  calculi  from  the  outside,  as  they  lie  within  the  gall-bladder — ^by  means 
of  the  fingers  or  special  forceps  with  protected  blades — and  manipulating  the 
fragments  on  into  the  cystic  duct.  The  n[)eration  is  sf>melimes  applicable  in 
cases  of  s<jft  and  friable  stones.  Fragments  of  hard  stones  are  apt  to  wound  the 
gall-bladder,  Small  stones  may  sometimes  be  pushed  or  worked  on  out  of  the 
gall-bladder  into  the  cystic  and  common  duct  without  being  broken. 

The  ste[>s  of  the  operation  ure  the  same  as  those  for  Cholecyslotomy,  up 
to  the  point  of  exposing  the  gallbladder — after  which  it  ts  a  process  of  palpation 
and  manipulation  with  the  fingers,  or  special  protected  forceps. 


CHOLECYSTECTOMY. 

Description. — The  total  excision  of  the  gall  bladder.  Indicated  when 
the  gall  bladder  or  the  cystic  duct  is  considerably  changed  by  disease,  or  where 
contracted  and  deep-lymg,  making  difficult  the  approximation  of  the  gall- 
bladder to  the  abdominal  wall  (cholecystolomy) ;  anrl  where  the  hepatic  and 
common  bile-ducts  are  patulous. 

Preparation — Position  —Landmarks — Incision.— .-^s  for  Cholecysto- 
tomv  bv  vertical  subcostal  incision. 
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Operation. — (i)  Having  exposed  the  subhepatic  region  by  thorough  re- 
traction, aided  by  the  reversed  Trendelenburg  position,  and  packed  off  the 
neighboring  vicinity  with  gauze,  the  gall-bladder  is  isolatetl  (Fig.  48S).  [2] 
The  peritoneum  binding  the  gall-bladder  to  its  fossa  is  incised  over  the  pn>- 
minent  inferior  surface  of  the  gall-bladder — either  in  one  straight  line  in  the 
long  axis  of  the  bladder,  from  fundus  to  cystic  duct — or  in  the  form  of  an 
ellipse  (especially  where  the  bladder  is  large),  the  two  limbs  meeting  at  the 
fundus  and  cystic  duct.  (3)  This  incision  having  passed  simply  through  the 
serous  covering  into  the  underlying  connective  tissue,  the  {)eritoneum  is  sepa- 
rated from  the  gall-bladder  by  blunt  dissection,  from  fundus  to  neck,  and 


l*,.^     jss  — t'M.>-.  »  .   \»iU  CrOMN   FY  VlRlIv'*!.  SlItrOSTAl.    INCISION    —A,  l.lViT    illsp'..!.  fd   lipwafrt. 

»'xt>«'sn.n;  t'<>.i  I'l  »;.i'.!  i-'.iMi-;  ;  V>  tiau.-v  p.nl  protirtiiiu  noiRlib"Tiiii;  stTUi-tur«-4 :  i'.  1  •■t  ^'tu-VTi'ly 
ill. '.Mil  i>«.TH.-TKiuii  >>M  I  »;.i'.l '>'..iil«li-i  bt-mj;  Ncpamlcd  ffum  the  bliuiiKT  l»y  hluiil  ili-^riM:"',  .  1»  I  is«- 
tujc  pl.ui.i  .ij..i:i:.l  jH.livV-  ot  k;.!::  b!aiMii. 


ihroui^hout  iN  witllh.  anil  relraited  to  cither  side.  Having  dis>*vted  and 
pooled  l>.i»  k  tho  poritonoal  covoring.  the  gall-bladder  itself  i>  then  di>sintO'*.  rr 
>hollod  i>ai.  by  h\\:\\\  tii>'«oclion  fn>m  its  fossa  and  frood  t<»  it>  po<liclo— \\<»rkiri: 
\\\\\\  airvot!  bl;jr.;  -vInvof.-.  and  a  bluni  dissector.  an<l  koopini:  >trivll\  in  tho 
connoiliNo  li^M.o  plaiu-.  Tho  ]H^li«.lo,  forme<i  by  tho  cy<tic  du*.!  and  \t-Ml>. 
i<  well  i>.'l.\:od.  lioiiMy  liiiaiod  wiih  chromic  gut.  and  dixidod  bolwoor.  ?hi 
lii;atiirr>.  :lu  .'.ii.-.roTil  MriM\:ro^  having  boon  protected  with  gauzo  i^a^kirs: 
T!io  i:^i  ,^:  ir.v  i'.i\  i.io!  d\ui  may  bo  immediately  cauterized.  (4>  The  di\:iitt^. 
poriuv-.i'.Mr.  wliivb.  jm-  boon  >oj»aratetl  and  retracted  in  the  form  oi  two  ilai-s. 
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is  now  sutured  with  gut  over  the  fossa,  of  the  gall-bladder.     (5)  The  abdomen 
is  closed — generally  without  drainage. 

Comment. — (i)  It  may  be  necessary  to  separate  adhesions  by  blunt  dis- 
section, or  by  division  between  ligature.  (2)  If  much  distended,  the  gall- 
bladder should  be  first  partially  emptied  by  aspiration  through  a  line  needle — 
the  needle  wound  beinK  subsequently  puckered  together  with  a  purse-string 
ligature  before  manipulating  the  bladder.  (3)  Avoid  the  inclusion  of  the 
hepatic  and  common  ducts.  (4)  The  abdominal  wound  may  be  closed  in 
part  only,  leaving  a  temporary  drain. 


I 
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IX.  THE  GALL-DUCTS. 

SURGICAL  ANATOMY. 

Hepatic  Duct. — Formed  by  right  and  left  bile-ducts  uniting  generally  at 
their  emergence  from  the  liver.  Length  from  3  to  5  cm.  (ij  to  2  inches). 
Diameter,  about  4  mm.  (nearly  y\  inch).  Passes  downward  in  right  border 
of  gastro-hepatic  omentum,  having  vena  cava  l>ehind  and  hepatic  artery  to 
left.     Unites  with  cystic  duct  to  form  common  bile-duct. 

Cystic  Duct,— Heginsat  neck  of  gall-bladder— is  directed  shghtly  to  left— 
and  ends  at  its  Junction  with  hepatic  duct  at  an  acute  angle,  to  form  common 
bile-duct.  Length,  2.5  to  4  cm.  (i  to  i^  inches).  Pa.sses  downward,  back- 
ward, and  to  left  in  gaslro -hepatic  omentum — haWng  hepatic  artery  to  left 
and  portal  vein  bchinrl. 

Common  Bile-duct. — Formed  by  union  of  hepatic  and  cystic  ducts. 
Length,  about  7.5  cm.  (3  inches),  dependent  upon  site  of  union  of  cystic  and 
hepatic  ducts.  Diameter,  about  6  mm.  (nearly  J  inch).  Its  course  and  re- 
lations are  the  following; — continuing  the  direction  of  hepatic  duct,  it  passes 
downward  and  backward  in  hepato-duodcnal  portion  of  ga.stro-hepalic  liga- 
ment, having  hepatic  artery  and  its  gastro-duodenai  branch  to  left,  and  portal 
vein  behind  and  between — enters  right  pancreatico-gastric  fold  behind  first 
jTMirtion  of  duodenum  (superior  curve),  then  passes  between  second  portion  of 
duodenum  (descending  part)  and  head  of  pancreas — and  ends  by  entering 
posterior  and  inner  wall  of  {lescending  portion  of  duodenum  (being  crossed  on 
the  way  by  the  pancreatico  duodenal  artery),  running  obliquely  for  about  2  cm. 
(}  inch)  through  its  walls  and  opening  upon  a  papilla  of  mucous  membrane 
about  10  cm.  (4  inches)  from  the  pylorus.  The  pancreatic  duct  joins  the  com- 
mon bile-duct  just  before  its  termination. 


SURFACE  FORM  AND  LANDMARKS.    INSTRUMENTS, 

See  these  headings  under  the  Liver  an<l  (iall-bladder. 


GENERAL  SURGICAL  CONSIDERATIONS. 

The  common  bile-duct  lies  in  the  hepato-duodenal  ligament,  near  its  right 
free  margin— in  the  free  border  which  constitutes  the  fold  at  the  entrance  of 
the  foramen  of  Winslow— the  hejvatic  artery  lying  nearby  to  its  left — and  the 
vena  porta  behind  and  between  the  common  duct  and  hepatic  arier>- — owing 
to  which  inaportant  relations^  the  ducts  should  be  fully  exposed  before  being 
opened.     (See  Fig.  489.) 
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Mallory  and  Wright's 
Pathologic  Technique 

Recently  Issued— Third  Edition.  Revised  and  Enlarged 


Pathologic  Technique.  A  Practical  Manual  for  Workers  in  Patho- 
logic Histology,  including  Directions  for  the  Performance  of  Autopsies 
and  for  Clinical  Diagnosis  by  Laboratory  Methods.  By  Frank  B. 
Mallory,  M.  D.,  Associate  Professor  of  Pathology,  Harvard  Univer- 
sity ;  and  James  H.  Wright,  M.  D.,  Director  of  the  Clinico- Pathologic 
Laboratories,  Massachusetts  General  Hospital.  Octavo  of  469  pages, 
with  138  illustrations.     Cloth,  $3.cx>  net, 

Wrra  CHAPTERS  ON  POST.MORTEM  TECHNIQUE  AND  AUTOPSIES 

In  revising  the  book  for  the  new  edition  the  authors  have  kept  in  view  the 
needs  of  the  laboratory  worker,  whether  student,  practitioner,  or  patholc^st,  for 
a  practical  manual  of  histologic  and  bacteriologic  methods  in  the  study  of  patho- 
logic material.  Many  parts  have  been  rewritten,  many  new  methods  have  been 
added,  and  the  number  of  illustrations  has  been  considerably  increased.  Among 
the  many  changes  and  additions  may  be  mentioned  the  amphfication  of  the  de- 
scription of  the  Parasite  of  Actinomycosis  and  the  insertion  of  descriptions  of  the 
Bacillus  of  Hubonic  Plague,  of  the  Parasite  of  Mycetoma,  and  Wright's  methods 
for  the  cultivation  of  Anaerobic  Bacteria.  There  have  also  been  added  new- 
staining  methods  for  elastic  tissue  by  Weigert,  for  bone  by  Schmorl,  and  for  con- 
nective tissue  by  Mallor>-.  The  new  edition  of  this  valuable  work  keeps  pace 
with  the  great  advances  made  in  pathology,  and  will  continue  to  be  a  most  useful 
laboratory  and  post-mortem  guide,  full  of  practical  information. 


PERSONAL  AND  PRESS  OPINIONS 


Wm.  H.  Welch.  M.  D.. 

Professor  ,'f  J\ithoii\i,\Y,  Johns  Hopkins  Uni-.ersity,  Baltimore. 

■  I  havf  bc<n  looking  forward  to  tin*  publication  of  this  book,  and  I  am  glad  to  A.\y  that  I 
find  it  a  most  usofii'.  laboratory  and  post-mortem  guide,  full  of  practical  inform.^tion  and  wr'.I 
u{)  ti>  d.ttf 

Boston  Medic&l  and  Surgical  Journal 

"  Tins  m.inu  d.  >-;iic<'  it-  tir<t  .ippear.incf.  has  been  recognized  as  the  stand.ird  guide  m  patho- 
io^ii-.d  t»-i!in;ii\if.  mi  h.i>  l)fiom>-  well-uigh  indispensable  to  the  laboratory  worker." 

Journal  of  the  American  Medical  Association 

•  One  of  the  nioit  complete  works  on  the  subject,  and  one  which  should  Ix"  in  the  librinr 
of  every  physician  who  h.)pes  to  keep  pace  with  the  great  advances  made  in  pathology. 


CHOI-EEXKTHOTOMy. 


i'S 


denal  ligament  ilown  lo  the  duodenum — demonstrate  the  free  border  of  the 
iigamenlum  hepato-duodenale  to  the  ri^ht — in.'^ert  the  left  indcxfinger  into  the 
foramen  of  Winslow  (with  pulp  of  finger  forward  J  and  left  thumb  upon  the 
anterior  surface  of  this  ligament — follow  its  structure  downward  to  the  duo- 
denum, having,  between  the  tnigers,  the  common  duel  to  the  right,  the  hepatic 
arter}'  to  the  left,  and  the  vena  porta;  on  a  plane  posterior  to  and  between  the 
other  two.  (5)  Ha^'^ng  located  the  stone  by  the  above  method  of  palpation, 
especially  guard  against  its  slipping  into  the  hepatic  duct  from  between  the 
thumb  and  index — by  pressini^;  it  forward  against  the  anterior  wall  of  the  duct 
and  steadying  it  »n  that  position,  (6)  Incise  the  durt  in  its  long  axis,  directly 
over  the  stone,  for  a  distance  <jf  from  i  to  3  cm.  (\  lo  i\  inches)  as  indicated 
(Fig.  490).     The  escape  of  bile  is  caught  in  gauze — and  the  presenting  calculus 


Pig^  400,— Cholkdochotomv  and  Cholf.dochorkiuphv.  nv  Vkkticai.  Subcostal   Incision 

Right    I.imiA  Skmill'naris; — A^  Foramen  of  Winslow.  leadinjj  behind  hepato-dutHlenal  liga- 

B.  I)it>(end«<l  common  bilo-ducl  ki)ci»ifd  over  ii  calculus,     l.i'inbcrt  iiUtrnui>ICii  suiurvs  arc 

o»  n  iilacpd  ready  lo  be  lied  after  extracUon  ol  stone ;  C,  Po«illioii  of  veiui  portir ;  D,  Position  of 

tic  artcr>\ 


•removed  with  special  forceps  or  scoop.  Having  removed  the  stone,  the  com- 
mfm  duct  should  be  examined  for  other  stones — by  means  of  the  finger  or 
probe — and  from  the  duodenum  to  and  into  the  cystic  and  hepatic  ducts.  (7) 
Having  exlracied  the  stone,  the  wound  in  the  duct  is  to  be  closed — either  by 
simple  suturing— or  by  suturing  aided  by  some  such  mechanical  device  as  one 
of  Halsted's  hammers  (which  are  of  various  sizes),  (a)  Clo.«;ure  Aided  hy 
Halstcd's  Hammer; — Preliminary  to  the  incision,  two  traction-sutures  are 
inserted  on  either  side  of  the  line  of  the  future  incision,  through  the  outer  coats 
of  the  duct — for  the  purpose  of  aiding  the  manipulalit)n.  Having  evacuated 
the  duct  and  examined  its  cavity  for  other  calculi,  Halstcd's  hammer  is  in- 
tro<luccd  by  insinuating  its  longer  arm  into  the  incised  wound — the  hammer 
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portion  distending  the  duct  and  rendering  it  easier  to  suture  its  walls  o\-cr  the 
round,  firm  form — which  also  obstructs  the  flow  of  bile  during  the  operatioiL 
(Fig.  491.)  The  opening  is  finally  closed  either  by  Halsted's  mattress  sutures 
passed  through  the  outer  coats  of  the  duct, — or  two  rows  of  ordinar>*  sutures 
may  be  used — an  inner  row  of  interrupted  gut  sutures  through  the  muscular 
and  external  coats,  without  penetrating  the  mucous  membrane — and  an  outer 
row  of  interrupted  silk  sutures  through  the  serous  surfaces.  The  peritoneum 
covering  the  anterior  aspect  of  the  hepato-duodenal  ligament  is  included  in  the 
suturing,  (b)  Closure  by  Simple  Suturing; — HaWng  incised  the  duct  over  the 
stone,  before  the  stone  is  removed  the  first  row  of  sutures,  inserted  upon  a 
small,  fully  curved  needle  through  the  muscular  and  external  coats,  is  passed 
while  the  stone  is  still  in  situ  (using  the  stone  as  a  distender  of  the  gut)— these 
stitches  are  then  held  apart  and  the  stone  is  withdrawn  between  them — after 
which  the  first  row  is  tied  and  an  outer  row  of  interrupted  silk  sutures  is  passed 
through  the  serous  surfaces,  as  above  described  (Fig.  490).     (8)  In  completing 

the  operation,  a  rubber  drainage- 
tube  may  be  carried  down  to  the 
wound  in  the  duct,  and  this  sur- 
rounded by  gauze — the  abdominal 
wound  being  closed  except  where 
the  drainage  comes  out. 

Comment.— (I)  If  distended, 
the  gall-bladder  or  duct  shoukl 
first  be  partly  aspirated.  (3)  Where 
choledochotomy  with  suture  of  the 
duct  is  done,  cholecj'stostomy  is  fre 
quently  done  at  the  same  time,  to 
relieve  the  tension  upon  the  stitches 
and  as  a  drain.  (3)  It  is  easier  t»> 
suture  a  thickened  duct,  and  harder 
to  suture  a  thin  one.  If  it  lie  im 
possible  to  suture  the  duct,  insert  a 
small  rubl)er  drainage  tul>c  into  tht' 
opened  duct  and  pack  around  it 
with  gauze.  (4)  If  the  stone  can 
be  shifted,  it  is  better  to  >hift  it 
nearer  the  duodenum  before  incising  the  duel — as  there  is  less  danger  oi 
woundinti  the  vena  })orta\  (5)  After  inci.sing  the  duct,  it  may  be  neces>;in- 
to  cTusli  the  stone  in  situ  by  inserting  special  crushing  forceps  throusih  the 
wiHind  in  the  duct  and  then  removing  the  debris  with  sixH>p  or  fori\"j»s. 
(6)  If  possible,  ascertain  with  the  probe  whether  duct  into  the  dmxienum  is 
patulous. 


FiK.  401.— Choi  i.iH)cnoRKHAi«MY.  Aided  bv 
H.visiKn's  H\MMKR  :  -The  hammer  is  shown  t/i 
situ  il»iiii>:  plaoiiiR  of  sutures— and  is  withdrawn 
priur  lo  tiKhteiiiiiK  last  of  the  sutures. 


CHOLEUTHOTRITY. 

Description.— Exposure  of  the  gall-ducts  (cystic,  hepatic,  or  common^— 
the  cru-hinii  oi  the  n>ntained  calculi  in  situ,  without  opening  the  duel— and  ih** 
presvinii  iJinvard  of  the  fragments  toward  the  dutxlenum.  In.stead  of  crushing, 
the  I  aleuh'  may  l>e  broken  up  by  a  needle  inserted  through  the  walls  of  ihe  duet 
(  Tail's  method  of  "needling*").  .\s  applied  to  the  common  duct,  the  operation 
is  called  elK^ledoehi^  lithotrity— in  which  duct  the  calculus  is  found  more  fre- 
quently than  in  cystic  or  hepatic  duets.  Cholelithotrity  is  understood  lo  refer 
to  the  operatii>n  in  its  application  lo  any  of  the  three  ducts. 
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Preparation— Position— Laedmarks — Incision.— As  for  Choledochot- 
omy. 

Operation. — The  region  of  operation  is  exposed  cxiiclly  as  in  the  de- 
iption  immediately  jtreceding.  The  gall-bladder  and  ducts,  especially  the 
ammon  duct,  are  palpated  by  the  same  process  of  manipulation  as  there  de- 
scribed. When  the  cakulus  is  located,  an  attempt  is  made  lo  crush  it  with  the 
fingers,  or  special  pnHccte<l  forcc]>s,  and  then  to  manipulate  the  fragments  on- 
ward into  the  duodenum — pushnifi;  them  on  if  [)ossihle  -  (  rushinp  them  only  if 
absolutely  necessary.  Guard  against  the  escape  of  the  stone  from  the  cystic 
into  the  hepatic  duct,  and  thence  into  the  right  or  left  hepatic  ducts  out  of 
reach.  The  abdomen  is  closed  without  drainaj^e  if  no  great  harm  is  thought  to 
have  been  done  in  the  manipulation — otherwise  temporary  drainage  is  used. 


X,    THE  SPLEEN. 

SURGICAL  ANATOMY. 

Description  and  Situation. — Situated  chielly  in  left  hypochondriac 
region — lying  above  left  kidney  and  splenic  tlexure  of  colon — between  con- 
cauly  of  diaphragm  to  left  and  behind,  and  fundus  of  stomach  to  right  and  in 
front — corresponding,  in  axillary  line,  with  ninth,  tenth,  and  eleventh  left  ribs. 
It  lies  obliquely  from  above  downward  and  from  within  outward.  Its  length 
is  about  12  cm.  (4^  inches) — breadth,  8  cm.  (_^J  inches) — -thickness.  3  cm. 
(ij  inches).  The  [»eriloneum  entirely  surrounds  the  spleen  except  at  its 
hilum — which  is  al  the  center  of  the  internal  surface  (between  the  renal  and 
gastric  p<irtions  of  internal  surface)  through  which  the  arteries  and  nerves  enter 
and  the  veins  an<i  lym[>hatics  emerge.  Its  pedicle  is  formed  by  the  reflection 
of  peritoneum  over  the  vessels  at  the  hilum.  The  diaphragm  separates  ail 
parts  of  the  normal  spleen  from  the  parietes.  The  spleen  may  be  absent,  or 
there  may  be  from  one  to  twenty  more  or  less  rudimentary  spieens  present. 

Surfaces  and  Borders.— Phrenic  surface;  lies  beneath  left  ninth,  tenth, 
and  eleventh  ribs — peritoneum,  diaphragm,  portions  of  left  pleura  and  lung, 
the  costo-phrenic  sinus  (and  sometimes  left  lobe  of  liver)  intervening.  Renal 
part  of  internal  surface;  touches  superior  and  external  part  of  left  kidney, 
and  generally  the  suprarenal  capsule.  Gastric  part  of  internal  surface;  in 
contact  with  px)sterior  wall  of  a  filled  stomach.  Basal  surface  (lower  outer 
end);  in  contact  with  splenic  flexure  of  colon  and  phreno-colic  ligament  (and 
often  with  tail  of  pancreas).  Anterior  margin;  situated  between  diaphragm 
and  stomach.  Posterior  border;  hetween  iliaphragm  and  left  kidney. 
Superior  end;  on  level  with  tenth  dorsal  vertebra,  approaching  nilhin  2  to  3 
cm.  (}  10  i^  inche-')  «>f  spinal  column.  Reaches  to  level  of  ninth  dorsal 
spine.  Inferior  end;  limited  anteriorly  by  co.sto- clavicular  line  (connecting 
left  stern<)-clavicular  articulation  with  anterior  end  of  eleventh  rib).  Reaches 
to  level  of  first  lumbar  spine. 

Relations. -Externally  and  Superiorly;  peritoneum;  diaphragm;  left 
ninth,  tenth,  and  eleventh  ribs:  coslo  phrenic  sinus;  left  lung  and  pleura;  pos- 
terior thoracic  muscles.  Inferiorly;  splenic  flexure  of  colon;  phrcno  colic 
ligament;  tail  of  pancreas  (sometimes).  Internally;  stomach  (posterior  sur- 
face of  fundus) ;  left  kidney  and  capsule;  tail  of  pancreas;  spinal  column  (some- 
times). 

Relations  of  Spleen  to  Thoracic  Cavity.— Upper  third  of  spleen  is 
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covered  by  left  lung, — middle  third  is  in  contact  with  left  costo-phrenic  sinus,— 
lower  third  passes  below  lower  pleural  limit  and  costal  origin  of  diaphragm. 

Ligaments  and  Fixations  of  Spleen. — Gastro-splenic  omentum— from 
hilum  to  fundus  of  stomach.  Phreno-splenic  ligament — from  upper  end  of 
spleen  to  diaphragm.  Spleno-renal  ligament — formed  partly  by  greater  and 
lesser  peritoneal  sacs — contains  the  splenic  vessels.  Phreno-coUc  ligament- 
affords  support,  though  not  connected  with  spleen.  Pancreatico-splenic  liga- 
ment— present  when  tail  of  pancreas  does  not  reach  spleen.  Spleno-colic  liga- 
ment— from  basal  aspect  of  spleen  to  colon  (sometimes  present). 

Arteries.— Splenic. 

Veins. — Splenic. 

Lymphatics. — Empty  into  glands  at  hilum. 

Nerves. — From  cceliac  plexus  and  right  pneumogastric. 


SURFACE  FORM  AND  LANDMARKS. 

Upper  end  of  spleen  lies  opposite  level  of  ninth  dorsal  spine — lower  end 
opposite  level  of  first  lumbar  spine.  The  inner  border  comes  within  3.8  to 
5  cm.  (i^  to  2  inches)  of  the  median  plane  of  the  body.  The  outer  border  lies 
just  posterior  to  the  mid-axillary  line — not  coming  further  forward  than  a  line 
joining  the  left  stemo-clavicular  articulation  and  the  anterior  end  of  the 
eleventh  rib.  The  spleen  corresponds  with  the  ninth,  tenth,  and  eleventh  left 
ribs — separated  from  them  by  the  diaphragm  and,  in  its  upper  part,  also  by  the 
lung.  Its  long  axis  about  corresponds  with  the  line  of  the  left  tenth  rib.  It 
slightly  overlaps  the  outer  border  of  the  left  kidney  below. 


GENERAL  SURGICAL  CONSIDERATIONS. 

The  spleen  may  be  exposed  in  several  ways — by  oblique  subcostal  indsion 
parallel  with  costal  arch;  by  vertical  incision  in  left  linea  semilunaris;  by  ver- 
tical incision  to  left  of  left  linea  semilunaris;  by  median  abdominal  incision;  hv 
intercostal  incision;  by  partial  excision  of  one  or  more  ribs,  followed  by  sub 
pleural  or  transpleural  exposure  of  spleen.  If  more  room  be  needed,  any  of  the 
vertical  incisions  may  be  increased  by  a  transverse  or  curved  incision  extend inp 
toward  tlank  or  median  line,  from  the  lower  part  of  the  vertical  incision 
Where  an  abdominal  incision  is  first  made  for  pure  exploratory  j>urposes.  thf 
median  alxlominal  incision  is  probably  best.  There  is  general  similarity  in 
the  technic  of  hepatic  and  splenic  operations. 


INSTRUMENTS. 
See  those  used  in  operating  upon  the  Liver. 


EXPLORATORY  PUNCTURE  OF  SPLEEN. 

Exploratory  puncture  of  the  spleen  is  made  in  the  same  general  manner, 
and  with  the  same  general  precautions,  as  is  exploralor}'  puncture  of  the  liNtr 
(sec  paj^c  S04).  .As  in  the  case  of  the  liver,  exploratory  puncture  of  the  splet  n 
is  rarely  warrantable,  owing  to  the  risks  of  sepsis  and  hemorrhage — and  should 
not  ])c  u>e<l  except  in  the  case  of  tumors,  which  are  almost  certainly  adhertni 
to  the  abdominal  wall,  thus  shutting  off  the  general  peritoneal  cavity— and 
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especially  in  tho.sc  projecting  below  the  ribs.  The  site  of  the  tumor  and  the 
geneml  relatione  given  under  Surgical  Anatomy  wiii  serve  as  the  guide  fur  the 
site  of  puncture — the  puncture  itself  being  made  exactly  as  it  is  in  the  case 
of  the  liver. 


r 


SPLENOTOHY 

BV  OBLigiE  SlrHCOSl  AL  INCISION. 

Description- — Incision  of  the  spleen — by  an  incision  just  below  and  paral- 
lel with  the  left  costal  arch.  The  spleen  may  be  exposed  by  any  of  the  incisions 
mentiuncd  under  General  Surgical  Considerations — one  of  ihe  first  tliree  being 
preferable.  The  <)iieration  may  be  done  in  one  stage — or  in  two  stages  (after 
adhesions  have  formed). 

Preparation — Position. — As  for  Median  .Vbdominal  Section. 

Landmarks. — Lower  border  of  left  costal  arch;  left  linea  semilunaris; 
position  of  tumor,  if  any. 

Incision. — (Jblique  incisifjii  parallel  with  and  about  1.3  cm.  (^  inch)  below 
left  costal  arcJi,  with  its  center  over  the  site  of  spleen  (the  inner  border  of  which 
comes  lo  within  4  to  5  cm.  [i^  to  2  inches]  of  the  median  plane — and  whuse 
outer  border  extends  just  posteriorly  to  the  mid -axil  lar}'  line). 

Operation, — (1)  Having;  opened  the  abdomen  in  the  same  manner  as  in 
HepalKtomy  by  the  same  incision,  the  spleen  is  isulalcd  and  brought  into  the 
wound  as  far  as  possible  and  the  neighboring  field  packed  oil  with  gau^e.  In 
dealing  with  fluid  collections  within  the  spleen  substance,  the  tension  should  be 
lessened  by  partial  aspiration  of  the  contents  preliminarily  to  incision  of  the 
viscus,  aflcr  the  organ  is  brought  into  the  wound.  (3)  The  operation  may  he 
completed  in  one  or  in  two  stages; — (a)  In  One  Stage: — Having  been  brought 
as  near  the  surface  of  the  wound  as  possible,  and  after  packing  off  the  vicinity 
as  securely  as  possible,  the  spleen  is  incised  in  the  same  general  manner  and 
with  the  same  precautions  as  in  the  case  of  the  liver  (see  page  806)-  In  the 
case  of  a  tluid  collet  lion,  the  edges  of  the  pus  or  c}'st  cavity  are  then  seized  .ind 
brought  forward  and  sutured  into  the  lower  pJane  of  the  abdominal  wound 
(which  is  closed  in  from  either  end  for  a  part  of  the  distance) — the  sutures 
passing  thmugh  spleen  substance  anii  capsule  at  some  distance  from  the 
wound  in  the  viscus,  on  the  one  band,  and  through  parietal  i>eritfH-ieum  and 
part  of  the  thickness  of  the  tower  plane  of  the  lips  of  the  abdominal  wound,  on 
the  other— thus  approximating  the  [aeritoneum  of  the  spleen  and  the  perito- 
neum of  the  abdominal  wall  all  around,  (b)  In  Two  Stages; — The  spleen  is 
brought  into  the  wound  and  the  parietal  peritoneum  and  edges  of  the  abdo- 
minal wound  arc  stitched  in  an  elliptical  manner  to  the  serous  surface  and  to 
the  substance  of  the  spleen— the  wound  of  the  abdomen,  which  is  partly  closed 
from  one  or  both  ends,  is  then  packed  with  gauze  and  two  or  three  da\s  given 
for  unicm — after  which  ihe  spleen  is  incised.  All  inrisions  into  s|jleen  sub- 
stance are  planned  so  as  to  avoid,  as  far  as  possiblet  the  large  vessels  of  the 
viscus.  (3)  Where  the  spleen  has  been  incised  for  exploration  simply,  and 
nothing  has  been  found,  splenorrhaphy  is  done  and  the  abdomen  closed. 


EXPOSURE  OF  SPLEEN  BY  SUBPLEURAL  ROUTE 

BV  PARTIAL  EXCISION  OF  ONE  OR  TWC)  RIBS, 

Description. — P'or  the  general  description,  see  the  corresfKinding  opera- 
tion a[K>n  the  liver.     The  ribs  chosen  are  usually  the  tenth  and  eleventh 
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(and  the  former  when  only  one  rib  is  excised) — the  site  of  exdsion  Ijing  mid- 
way between  a  point  about  4  to  5  cm.  (i^  to  2  inches)  from  the  median  plane, 
and  a  point  just  posterior  to  the  mid-axillary  line.  The  steps  of  the  operation 
are  the  same  as  those  for  the  subpleural  exposure  of  the  liver  by  the  partial  ex- 
cision of  one  or  more  ribs  (see  page  810). 


SPLENORRHAPHY. 

Description. — Suturing  of  the  spleen.  Generally  resorted  to  for  incised 
and  lacerated  wounds,  and  for  approximating  surfaces  after  partial  splenec- 
tomy. The  route  of  approach  is  often  determined  by  a  pre-existing  wound  or 
operation — if  not,  the  oblique  subcostal  incision  parallel  with  the  left  costal 
arch  gives  the  best  exposure.  For  the  method  of  approaching  the  spleen, 
therefore,  see  Partial  Splenectomy  by  Oblique  Subcostal  Incision  parallel  with 
the  Ribs,  page  831.  For  the  details  of  the  operation,  after  exposing  the  organ, 
see  Hepatorrhaphy,  page  813,  the  technic  being  practically  the  same. 


SPLENOPEXY. 

Description. — By  Splenopexy  is  meant  the  fixation,  generally  by  means 
of  suturing,  of  a  displaced  spleen  back  to  its  original  site,  or  to  another  site. 
Indicated  in     wandering"  spleen  (Splenoptosis). 

Preparation — Position — Landmarks. — As  for  Partial  or  Total  Splen- 
ectomy, according  to  the  incision  adopted. 

Incision. — The  organ  may  be  approached  by  a  vertical  incision  in  the  left 
linea  semilunaris;  by  an  oblique  subcostal  incision;  or  by  a  median  vertical 
incision.  The  first  incision  given  provides  the  most  convenient  approach  to 
the  parts  involved.  The  median  incision  has  been  used  by  Rydygier,  who  in- 
troduced the  operation. 

Operation. — Having  opened  the  abdomen,  isolated  and  exposed  the  dis- 
placed spleen,  its  position,  its  environments,  and  the  laxity  of  its  ligaments  are 
studied,  and  a  site  for  its  fixation  decided  upon,  (a)  Rydygier,  having  opened 
the  abdomen  in  the  median  line,  elevated  the  spleen  to  a  proi)er  height— then 
detached  from  the  parietcs  sufficient  peritoneum  to  form  a  pocket — di\-iding  the 
parietal  peritoneum  with  a  transverse  upward  convexity,  detaching  it  down- 
ward from  the  abdominal  wall.  The  lower  half  of  the  spleen  was  then  plact-<i 
in  this  pocket — the  parietal  peritoneum  was  sutured  to  the  underlying  ti>sut'< 
along  the  lowest  line  of  separation  (to  prevent  further  separation) — and  the 
free  border  of  the  parietal  peritoneum  was  attached  to  the  gastro-splenic 
omentum  above,  (b)  Bardenhauer  entered  the  abdominal  cavity  by  a  some- 
what rectangular  incision,  made  by  a  vertical  incision  extending  from  the  ribs 
to  the  superior  iliac  crest,  the  upper  line  of  which  was  extended  transversely 
forward  alon^  the  inferior  border  of  the  tenth  rib.  The  flap  thus  included  was 
detached  downward  to  but  not  through  the  peritoneum  and  turned  inward— 
the  peritoneum  was  then  incised  sufficiently  to  enable  the  spleen  to  be  drawn 
through  edgewise.  \  strong  purse-string  suture  of  silk,  previously  placed 
around  the  margin  of  the  peritoneal  opening,  was  then  drawn  so  as  to  pucker  it 
around  the  pedicle  hut  not  constrict  it.  A  suspensory  silk  suture  was  passed 
under  the  end  of  the  spleen  and  over  the  tenth  rib  as  a  sling.  Other  suture> 
were  passed  where  indicated.  The  spleen  was  thus  practically  extraperito- 
neally  [)laced.     The  abdomen  is  closed  without  drainage. 


TOTAL  SPLENECTOMY. 
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PARTIAL  SPLENECTOMy 

BV  SITBCOSTAL  INCISION  PAKALLICI,  WIl  H   kIBS. 

Description. — Excision  of  part  of  spleen.  Generally  done  for  removal  of 
tumrir  involving  a  portion  of  ihe  or^an. 

Preparation — Position. — As  for  median  abdominal  section. 

Landittarks.— Lower  border  of  left  costal  arch — or  modified  by  the  position 
of  a  tumor,  if  one  be  present. 

Incision. — Obliquely  curved  incision  parallel  with  and  about  1.2  cm. 
(i  inch)  below  the  left  costal  arch,  with  its  center  over  the  site  of  the  spleen 
(whose  inner  border  extends  to  within  4  or  5  cm.  [ij  or  2  inches]  of  the  median 
plane,  and  whose  outer  border  extends  just  posteriorly  to  the  mid-axillary  line), 
—or,  if  a  tumor  be  present,  directly  over  the  tumor. 

Operation* — (i)  Having  incised  the  skin  and  fascia;  the  external  oblique 
transversely;  separated  the  internal  oblique  in  the  cleavage  line;  retracted 
what  nerves  could  be  spared ;  divided  the  transvcrsalis  obliquely ;  and  the  trans- 
versalis  fascia,  subserous  areolar  tissue,  and  peritoneum  in  the  line  of  the 
original  wound,  the  abdominal  cavity  is  opened.  (2)  Having  retracted  the 
wound  and  brought  the  spleen  as  far  into  the  opening  as  possible,  the  area  of 
the  spleen  to  be  removed,  including  the  tumor,  if  any,  is  mnv  to  be  surrounded 
in  sections  by  interlocking  silk  or  chromic  gut  ligatures  and  tightened — or  other 
form  of  ligature  which  will  compress  the  entire  area  to  lie  circumscribed  and 
removed.  When  the  entire  portion  to  be  removed  has  been  thus  circum- 
scribed by  a  compressing  ligature,  the  tieil-otT  area  is  excised  with  curved 
scissors,  or  by  the  actual  cautery — further  ligating  any  portions  requiring  lig- 
ature. UTiere  the  area  to  be  removed  has  any  ligamentous  attachments  corre- 
sponding to  it,  or  adhesions  connected  with  it,  these  are  first  tied  olT  and  divided 
between  ligatures.  (3)  Where  fMjssible,  the  surfaces  left  by  the  partial  ex- 
d.sion  should  be  approximated  by  deeply  placed  sutures.  See  Splem^rrhaphy, 
page  Sjo.  The  spleen  is  then  dropped  back  into  place — -and  the  abdomen 
generally  closed  without  drainage. 

Comment. — Where  the  tumor  or  tumors  are  small,  small  wedge-shaped 
masses  may  be  removed  and  the  edges  approximated  by  deeply  placed  sutures, 
which  both  coapt  the  surfaces  and  control  the  hemorrhage — thus  obviating 
any  pre\nous  ligation  of  the  spleen  substance. 


TOTAL  SPLENECrOBry 

BY  VERTICAL  INCISION  IN  LEFT  LINEA  SEMILUNARIS. 

Description. — Excisions  of  entire  spleen.  Resorted  to  in  some  cases  of 
movable  spleen,  injury'  of  the  organ,  simple  hypertrophy  and  in  some  tumors. 

Preparation.^ — As  for  Median  Abdominal  .Section. 

Position. — .As  for  Median  Abdominal  Section — the  position  of  the  surgeon 
Uy  the  right  of  the  patient  giving  better  access  to  and  control  of  the  pedicle. 

Landmarks. — Left  Hnea  semilunaris. 

Incision. — Vertical  incision  in  left  linea  semilunaris,  beginning  near  the 
left  costal  arch  and  extending  downward  as  far  as  necessary.  (Such  an  incision 
will  divide  the  ninth  nerve  transversely  on  a  line  with  the  lower  border  of  the 
ninth  rib.)  The  spleen  may  also  be  exposed  by  one  of  the  incisions  given 
under  Genera!  Surgical  Considerations. 

Operation. — (1)  Having  incised  abdominal  wall  and  opened  the  peritoneal 
cavity  and  retracted  the  lips  of  the  wound,  the  spleen  is  located  and  brought  as 
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prominently  forward  as  possible.  If  any  adhesions  be  found  between  the 
spleen  and  neighboring  viscera,  or  the  abdominal  wall,  these  are  separated  by 
blunt  dissection,  or  divided  between  double  ligatures — carefully  avoiding  in- 
jury to  the  spleen,  (a)  Freeing  Splenic  attachments  (ligaments)  and  Enu- 
cleation of  the  Spleen; — The  phreno-splenic  ligament  is  best  reached  and 
freed,  as  suggested  by  Jonnesco,  by  covering  the  spleen  with  a  square  of  gauze, 
to  avoid  shpping  of  fingers,  and  then  depressing  the  spleen  downward  and  to 
the  right,  while  an  assistant  draws  the  left  lower  edge  of  the  abdonunal  wound 
to  the  left — thus  exposing  the  bed  of  the  spleen  and  vault  of  the  diaphragm  and 
the  phreno-splenic  ligament,  which  latter  is  divided  between  double  ligatures. 
(3)  Following  this,  the  remaining  ligaments  and  attachments  of  the  spleen  to 
its  bed  are  freed,  commencing  at  its  lower  aspect.  The  spleen  is  then  enu- 
cleated and  delivered  through  the  abdominal  wound.  The  gastro-splenic 
ligament  is  the  omentum  surrounding  the  pedicle,  and  therefore  a  part  of  the 
pedicle — and  is  treated  in  ligating  the  pedicle.  (4)  Ligation  and  Di\-ision  of 
the  Pedicle; — The  spleen  having  been  delivered,  is  then  turned  toward  its  left 
and  made  to  rest  upon  its  convexity,  thus  exposing  its  pedicle.  The  con- 
stituent vessels  of  the  pedicle,  beginning  with  the  most  important,  should  all  be 
separated  and  each  doubly  ligated  and 'divided  between  the  two  ligatures, 
which  should  be  of  strong  silk.  This  is  the  most  important  step  of  the  opera- 
tion. Separate  ligation  is  better  than  ligation  en  masse,  or  in  two  or  three 
divisions  or  groups  of  vessels — though  the  latter  may  be  done  in  cases  of  haste 
or  other  need.  Traction  upon  the  constituents  of  the  pedicle,  which  are  easily 
ruptured,  is  to  be  avoided.  Adherence  of  the  splenic  artery  and  vein  to  the 
tail  of  the  pancreas  often  adds  to  the  difficulty  of  isolation  and  separate  liga- 
ture of  these  vessels.  (5)  Hemostasis  of  the  Splenic  Bed; — Ha\-ing  removed 
the  spleen,  its  bed  is  carefully  examined — and  every  bleeding  point  ligated  vith 
chromic  gut.  Especially  examine  the  pillar  of  the  diaphragm,  where  the 
phreno-splenic  ligament  has  been  divided — after  drawing  the  stomach  and 
intestines  to  the  right.  Limited  bleeding  surfaces  may  be  controlled  by  su- 
turing peritoneum  over  them,  where  possible.  (6)  The  abdominal  wound  i> 
closed — unless  drainage  be  specially  indicated,  or  there  should  l)e  uncertainty 
as  to  the  hemostasis.  Full  elastic  dressings  are  applied  so  as  to  compres>  the 
region  formerly  occupied  by  the  spleen. 

Comment. — (i)  It  is  better  to  ligate  the  pedicle  at  once — than  to  clamp 
first  and  then  ligate.  (2)  Some  surgeons,  especially  in  very  large  spleens,  pre- 
fer to  ligate  the  pedicle  first,  with  the  spleen  in  situ — then  draw  the  spleen 
down  and  tie  off  the  gastro-splenic  omentum — then  deliver  the  spleen.  (3) 
The  vessels  are  often  enormously  enlarged — and  the  veins  are  often  especially 
thin.  (4)  Tic  the  arteries  first — then  the  veins — as  less  blood  is  thus  lost.  (5) 
See  that  ligatures,  in  tying  off  the  pedicle,  pass  between  rather  than  through 
the  vessels — passing  through  connective  tissue  between  the  vessels.  (6)  Some 
surgeons  advise  first  clamping  and  separating  the  gastro-splenic  ligament— in 
order  to  enable  the  spleen  to  be  lifted  up  and  the  pedicle  better  exposed  (J. 
Wesley  Bovee — but  adds  that  this  is  often  imj)ossible  in  marked  hypertrophy— 
in  which  cases  the  vessels  are  ligated  in  the  order  encountered).  (7)  Some 
surgeons,  in  dealing  with  less  accessible  pedicles,  transfix  the  entire  splenic 
omentum  with  double  ligature,  tying  each  half  separately — then  subsequently 
surround  the  entire  pedicle  with  another  single  ligature.  (8)  After  e.xposinj; 
the  spleen,  the  hand  should  be  passed  between  it  and  the  diaphragm  and  it* 
surface  examined — as  well  as  its  other  aspects,  as  far  as  possible.  Very  ex- 
tensive and  firm  adhesions  would  contraindicate  the  continuance  of  the  opera- 
tion.    There  may  be  visceral,  parietal,  and  omental  adhesions.     If  much 
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damage  he  done  in  separating  adiiesions,  temporary  drainage  is  indicated, 
(g)  PraLtise  m>  traction  upon  the  [Hedicle,  both  because  of  the  friable  vessels 
and  1>ecause  of  the  general  bad  symptoms  which  are  apt  to  supervene  from 
pressure  upon  the  splenic  plexus  (from  the  solar  plexus).  Relax  the  pedicle 
before  tighleniuR  each  ligature.  (lo)  'Prcatment  of  the  pedicle  comes  first  in 
impt>rtance  and  treatment  of  adhesion  second.  Hemorrhage  is  the  chief  dan- 
ger. (11)  If  secondary  hemorrhage  be  feared,  suture  the  pedicle  lo  the  abdo- 
minal wall. 


XL   THE   PANCREAS, 

SURGICAL  ANATOMY. 

Description. — The  pancreas  lies  transverse!}'  across  the  posterior  abdo- 
minal widl.  the  large  vessels  intervening  between  it  and  the  wall — being  on  u 
level  with  the  second  lumbar  vertebra  (and  scjmetime^  with  the  first  or  third) — 
lying  in  the  ej)igastric  and  left  hypochondriac  regiims — having  the  stomach  in 
front,  duodenum  to  the  rights  and  spleen  to  the  left— and  the  aorta,  vena  cava^ 
Cfcliac  plexus,  thoracic  duct,  and  diaphragmatic  crura  behind.  It  lies  behind 
the  posterior  wall  of  the  les.ser  omental  cavity  and  is  between  the  lamina^  of  the 
mesocolon  of  the  transverse  i.olon.  The  heatl  of  the  pancreas  is  sum  lundcd  by 
the  loop  of  the  duodenum.  The  tail  of  the  pancreas  is  in  contact  with  the 
interno  inferior  aspect  of  the  sjileen.  Peritoneum  covers  the  pancreas  except 
u[>on  its  po.slerior  surface.  The  viscus  is  15  to  t6  cm.  (about  6  inches)  in 
length — .5  to  4  cm.  (i J  to  ij  inches)  in  width — and  15  to  i8  mm.  (about  ^  inch) 
in  thickness. 

Relations. — ^ Anteriorly;  Upper  layer  of  transverse  mesocolon;  lesser 
peritoneal  sac;  transverse  colon;  ga.stroduwlenal  and  pancreatico-duiKicnal 
arteries;  stomach  (posterior  surface).  Posteriorly;  second  (sometimes  third 
or  first)  lumbar  vertebra;  crura  of  diaphragm;  aorta  and  riglu  and  left  renal 
arteries  and  superior  mesenteric  artery;  inferior  vena  cava,  superior  and  inferior 
mesenteric,  splenic,  and  right  and  left  renal  veins;  vena  portais  creliac  plexus; 
thoracic  duct  (origin);  ductus  communis  choledochus  and  pancreatic  duct; 
left  kidney  (and  sometimes  its  capsule).  Superiorly;  Duodenum  (first  part); 
liver;  hepatic  and  splenic  arteries  anri  ca^Iiac  axis;  solar  plexus.  Inferiorly; 
Duodenum,  third  (preaortic)  and  fourth  (ascending)  parts;  duodeno  jejunal 
angle;  jejunum;  transverse  colon;  transverse  mesocolon  (inferior  layer); 
superior  mesenteric  artery  and  vein;  inferior  mesenteric  vein;  mesentery. 
Right  end ;  Loop  of  duodenum.     Left  end;  Interno  inferior  aspect  of  spleen. 

Fixations. —  Held  in  place  by  its  peritoneal  investment  ami  by  adjacent 
viscera  and  structures  lo  which  attached. 

Pancreatic  Duct  (Canal  of  Wirsung).— Begins  at  left  end.  or  tail,  of 
pancreas— runs  thence  toward  the  hear!  of  the  organ,  passing  nearer  its  pos- 
terior than  anterior  aspects — after  passing  the  neck,  it  turns  downward,  back- 
ward, and  to  right,  in  the  head  of  the  viscus.  and  runs  to  the  left  side  of  the 
common  bile-duct — entering  the  duodenal  wall  together  and  parallel  with  the 
ductus  communis  choledochus— uniting  with  the  latter  while  running  ob- 
liquely in  the  wallsof  the  duodenum — and  emptying  by  a  common  opening  with 
it  upon  a  papilla  of  mucous  membrane  about  10  cm.  (4  inches)  from  the  pylo- 
rus^the  opening  being  covered  by  a  fold  of  mucous  membrane  from  above. 
The  pancreatic  duct  is  recognized  by  its  white  color  and  its  relation  t"  the 
pancreatica  magna  artery.  Its  diameter,  near  its  termination,  is  between  2 
and  5  mm.  (about  |  inch).  The  Duct  of  the  Lesser  Pancreas  (Duct  of  San- 
5.1 
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torini)  may  join  the  Canal  of  Wirsung  near  its  termination — or  may  empty  into 
the  duodenum  by  a  separate  mouth. 

Arteries. — Pancreaticae  parvae  and  pancreatica  magna  from  splenic  artery; 
pancreatico-duodenalis  superior  from  gastro-duodenalis  of  hepatic;  pancie- 
atico-duodenalis  inferior  from  superior  mesenteric. 

Veins. — Accompany  the  above  arteries,  emptying  into  splenic  and  superior 
mesenteric  veins. 

L3rniphatics. — End  in  two  glands  upon  superior  mesenteric  artery. 

Nerves. — From  solar  plexus. 


SURFACE  FORM  AND  LANDMARKS. 

The  pancreas  lies  obliquely  behind  the  stomach — crossing  the  spine  op- 
posite the  second  (or  sometimes  the  first  or  third)  lumbar  vertebra.  Anteriorly, 
it  lies  transversely  about  7.5  cm.  (3  inches)  above  the  umbilicus. 


GENERAL  SURGICAL  CONSIDERATIONS. 

General  Considerations. — (i)  Surgery  of  the  Pancreas  is  limited  to  op- 
erations for  cysts  (which  is  the  most  frequent  operation  done  upon  the  \*iscus). 
removal  of  small  tumors,  abscess,  hemorrhage,  localized  necrosis,  calculi, 
"annular  pancreas,"  and  for  the  removal  of  parts  of  the  organ.  (3)  Anato- 
mically, complete  pancreatectomy  is  very  difficult.  (3)  Surgically,  complete 
removal  with  subsequent  life  has  been  proved  with  animals — but  not  with  man. 
Rapidly  fatal  diabetes  follows  complete  removal  of  the  organ.  (4)  Cysts  may 
be  incised  or  excised.  In  incision,  the  cyst-wall  should  be  sutured  to  the  abdo- 
minal wall  (marsupialization) — for  drainage,  and  to  prevent  pancreatic  juice 
from  getting  into  the  abdominal  cavity.  (5)  Pancreatic  juice  in  the  abdominal 
cavity  is  apt  to  excite  peritonitis.  (6)  If  the  pancreatic  opening  into  the  duo- 
denum be  cut  off.  a  new  route  must  be  made,  or  a  pancreatic  fistula  must  he 
established.  (7)  Suturing  material  should  not  be  left  in  the  pancreatic  rlucts, 
as  such  material  may  form  the  nuclei  of  calculi.  (8)  Wounds  of  the  pancreatic 
canals  should  be  closed  by  suture.  (9)  Always  ligate  before  excising  a  portion 
of  the  pancreas — in  order  to  prevent  the  escape  of  pancreatic  juice  into  the 
peritoneal  cavity.  (10)  Extirpation  of  the  tail  and  part  of  the  body,  or  ( f 
limited  portions  of  the  head,  may  be  done.  The  tail  of  the  organ  is  the  yari 
most  safely  operated  upon.  In  operating  upon  the  head,  it  is  necessiir>-  to 
spare  the  canal  of  Wirsung.  or  the  duct  of  Santorini.  In  removing  the  whole 
head  of  the  pancreas,  there  is  no  way  to  restore  the  flow  of  j^ancreatic  juice  into 
the  intestines. 

Routes  of  Approaching  the  Pancreas. — (1)  Gastrocolic ;— by  incisinc 
the  anterior  layers  of  the  gastrocolic  omentum  between  the  greater  cunaiure 
of  the  stomach  anri  the  tran.sverse  colon,  and  thus  entering  the  lesser  omcnt;!l 
cavity.  This  is  the  route  to  be  preferred — and  is  made  by  a  transperitoneal 
median  incision  above  the  umbilicus.  (2)  Transmesocolic ; — by  inci>ini; 
the  inferior  layer  of  the  mesocolon.  This  route  may  be  used  when  the  turner 
lies  between  the  lamina?  of  the  mesocolon — and  is  made  by  a  transperitoneal 
me<lian  incision  above  the  umbilicus.  (3)  Epigastric ; — i)y  cutting  through 
the  nastrohepatic  omentum.  This  approach  may  be  used  when  the  tumor 
presents  above  the  lower  curvature  of  the  stomach,  as  less  frequently  hapjiens 
— and  is  made  by  transperitoneal  median  incision  above  the  umbilicus.     (4) 
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Lumbar; — by  incising  as  fw  exposure  of  the  kidney.  Sometimes  done  for 
tumors  of  the  tail  of  the  purureiis — and  is  made  by  an  extraperitoneal  incision 
as  for  exposure  of  the  left  kidney — or  below  and  along  the  twelfth  rib.  (See 
Fig.  492.) 

Methods  of  Drainage  of  Pancreatic  Cavities.— (f)  If  pus  have  col- 
lected in  the  bursa  umentalis,  incise  in  the  median  line,  from  the  ensiform  car- 
liliige  downward,  and  cut 
through  the  gastrohcpatic 
omentum — after,  if  possi- 
ble,  first  suturing  that 
omentum  to  the  abriom- 
inal  wall.  (2)  If  pus  be  in 
the  bursa  umentalis  and 
extend  along  the  pancrea5, 
resort  to  Leith's  lumbar 
drainage  mentioned  below. 
(3)  Lumbar  drainage  is 
sometimes  necessary  where 
anterior  drainage  cannot 
be  secured— in  such  cases 
Leith  suggests  a  lumbar  in 
cision  made  under  the  left 
twelfth  rib.  Through  this 
the  linger  is  inserted  by 
the  u[)per  border  of  the 
quadralus  Jumborum,  to 
eating  the  left  kidney  and 
its  vessels.  The  tail  of  the 
pancreas  and  the  posterior 
and  externa!  wall  of  the 
bursa  omentalis  are  placed 

aljove  and  just  internal  to  the  renal  vessels.  The  lesser  peritoneal  cavity 
can  be  here  entered  either  through  the  mesocolon  or  through  the  posterior 
layer  of  the  peritoneum.  (4)  If  pu?,  be  retroperitoneal — make  a  lumbar  in- 
cision  as  fur  exposure  uf  the  left  kidney  and  reach  the  site  exlraperiloneally. 

^PI^V  INSTRUMENTS. 

H        See  those  given  under  the  Liver  (page  804), 

^         Desc 


tig.   4>»i.— Il.l.t'STRATINn    ROfTES  OF   APPROACH    TO  PaN- 

cHf-.Asr— A.  Gatitro-coitc  ;  B,  Trans-mesocolk  ;  C,  Ttan»-ga&- 
trnhrpatirrMimenial  (epigastric);  D,  Lumbar;  E,  PAocreas. 
(Modified  from  Gray.) 


PANCREATOTOMY 

BY  r.ASTkOCOLIC  ROUTE. 

Description. — Incision  of  the  pancreas.     Generallv  resorted  to  for  cvst 


or  abscess  of  that  orpan.  'I*he  method  of  approach  «s  generally  one  of  the 
first  three  given  under  General  Surgical  Considerations— and  is  usually  the 
one  above  mentioned.  In  the  case  of  a  cyst  of  the  pancreas,  its  walls  may 
l)e  excised,  or,  as  is  more  generally  done,  sutured  to  the  abdominal  wall  and 
drained. 

Preparation — Position— Landmarks, — As  for  Median  Abdominal  Sec- 
tion. 


836  OPERATIONS  UPON  THE  ABDOMINO-PELVIC  REGION. 

Incision. — In  median  line,  with  its  center  opposite  the  lower  border  of 
the  stomach — which  is  about  4  cm.  (i^  inches)  above  the  umbilicus.  Where 
a  tumor  is  evident,  the  incision  is  usually  placed  directly  over  it. 

Operation. — (1)  Having  opened  the  abdomen  as  in  median  section, 
the  gastrocolic  omentum  is  exposed,  (a)  Having  displaced  the  stomadi 
upward  and  the  transverse  colon  downward,  the  gastrocolic  omentum  is  in- 
cised vertically,  between  the  lower  border  of  the  stomach  and  the  upper 
border  of  the  colon — thus  reaching  the  lesser  peritoneal  caWty.  (3)  Ha\ing 
controlled  all  hemorrhage,  the  pancreas  is  reached  through  the  opening  in 
the  omentum  and  drawn  forward  into  the  wound — packing  off  the  \*idiiity 
with  gauze.  (4)  If  haste  be  necessary,  the  operation  is  completed  in  one 
stage,  the  cyst  being  incised  and  its  edges  sutured  into  the  lower  plane  of  the 
abdominal  wound,  having  been  brought  through  the  rent  in  the  gastrocolic 
omentum,  which  is  sutured  around  the  opening  in  the  pancreas  as  well  as 
possible.  (5)  If  haste  be  unnecessary,  the  operation  is  concluded  in  two 
stages — the  first  step  being  similar  to  the  one  just  described — the  second  step, 
the  incision  of  the  viscus,  being  performed  two  or  three  days  later,  afl« 
adhesions  have  formed  and  the  general  peritoneal  cavity  has  been  shut  off. 
(6)  In  any  event,  therefore,  drainage  is  temporarily  pro\ided  for  through 
the  abdominal  incision,  which  is  usually  accomplished  by  drainage-tube  and 
gauze  packing. 

Comment. — (i)  Adhesions  are  apt  to  be  found  in  such  cases,  and  shouk) 
be  separated  by  blunt  dissection,  or  divided  between  chromic  ligatures, 
before  attempting  to  expose  the  pancreas  in  the  wound,  (a)  In  distended 
cysts  or  abscesses,  partial  aspiration  should  first  be  done  to  lessen  tension. 
(3)  In  some  cases  adhesions  are  found  walling  off  the  general  peritoneal 
cavity — so  that  it  is  possible  to  incise  directly  through  the  abdominal  wall 
and  gastrocolic  omentum  into  the  pus  or  fluid  cavity.  (4)  In  exceptional 
cases  cysts  may  be  excised  in  the  same  manner  as  small  tumors. 


PARTIAL  PANCREATECTOMY 

BY  GASTROCOLIC  ROITK. 

Description. — Excision  of  part  of  the  pancreas.  Generally  performed 
in  connection  with  removal  of  a  tumor  involving  a  portion  of  the  orpan. 

Preparation — Position — Landmarks — Incision. — As  for  Pancreaiot 
omy. 

Operation. — The  pancreas  is  exposed  in  precisely  the  same  manner  a> 
for  Pancreatotomy.  The  tumor  in  the  organ  is  sought  and  brought  as  well 
forward  as  possible.  Chromic  gut  ligatures  are  then  placed  deeply  around 
the  ma.'is  to  be  removed,  so  as  to  completely  circumscribe  it — thus  preventing 
both  hemorrhage  and  the  escape  of  pancreatic  fluid.  This  having  leen 
done,  the  tumor  is  excised  with  cur\ed,  blunt -pointed  scissors,  aided  by  blunt 
dissection.  If  a  marked  cavity  is  left,  and  it  is  possible  to  do  so,  the  walls  of 
the  cavity  are  appro.ximated  by  deep  chromic  gut  sutures.  Drainage  is  then 
established  between  the  site  of  the  operation  and  the  abdominal  wound— 
and  the  remainder  of  the  abdominal  incision  closed. 
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XII.  THE  KIDNEYS. 

SURGICAL  ANATOMY. 

Description,— Each  kMney  lies  partly  in  ihe  hypochondriac,  lombar, 
epigaslrii,  dud  umbilical  regions — abutting  upon  ihu  confines  of  each — 
resting  upon  the  lovver  part  of  the  diaphra«i;ni  and  areolar  fatty  tissue  covering 
the  quadralus  lumbomm  ami  psoas  magnus — and  placed  behind  the  peri- 
toneum. They  lie  embedded  in  abundant  fatty  areolar  tissue,  more  abuntiant 
posteriorly  than  anteriorly — constituting  the  fatty  areolar  capsule.  The 
right  kidney  generally  (though  not  always)  lies  about  7  mm.  to  1.3  cm.  (^  to 
^  inch)  lovver  than  the  left  (owing  t<i  the  presence  of  the  liver  upon  the  right). 
Vertically,  the  kitlncys  correspotul  to  the  s[>ace  between  the  upper  border 
of  the  twelfth  dorsal  and  the  first  and  second  (and  sometimes  ihe  upper  half 
of  the  third)  lumbar  vertebne — and  to  the  eleventh  and  twelfth  ribs  and 
transverse  processes  of  the  first  and  second  lumbar  vertebra: — the  left  kidney 
generally  reaching  to  the  upjier  border  of  the  eleventh  rib — and  the  right 
kidney  generally  reaching  to  the  lower  border  of  the  eleventh  rib.  Outer 
borders  of  the  kidneys  lie  from  q  to  10  cm.  (3  J  to  4  inches)  external  to  the 
lumbar  spines.  The  superior  poles  of  the  kidneys  lie  about  5  cm.  (2  inches), 
and  the  inferior  poles  from  6.3  to  7.6  cm.  (2^  to  3  inches),  from  the  median 
line.  Inner  border  of  right  kiflney  lies  clo.se  to  the  vena  cava — the  inner 
border  of  the  left  kidney  lies  within  2.5  cm,  or  more  (i  inch  or  more)  of  the 
aorta.  The  kidneys  average  10  to  12  cm.  (4  to  4 J  inches)  in  length — 2.8  cm. 
(ij  inches)  in  thickness — 6.3  cm.  (2^  inches)  in  breadth — and  weigh  about 
44  ounces.  There  may  be  an  irregularity  from  the  normal  in  the  form,  size, 
number,  position,  and  mobility  of  the  kidneys. 

Peritoneal  Relations  of  the  Kidneys.— 

Po^terior  surfaces  of  both  kidneys  are  uncovered  by  peritoneum.  Upon 
the  anterior  surface  of  the  right  kidney — the  hepatic  and  me.socolic  areas  are 
peritoneal— anrl  the  areas  of  the  dumjenum  and  transverse  colon  are  ntm- 
peritoneal.  Upon  the  anterior  surface  of  the  left  kidney — the  gastric  area 
is  fjeritoneal — the  |iancreatic  area  is  non-peritnneai — the  outer  part  of  the 
colic  area  is  non- peritoneal,  and  the  inner  part  of  the  colic  area  is  peritoneal. 

Fixations.— (I)  Fatty  areolar  (issue,  or  capsule— in  which  the  kidneys 
are  embedded — flerived  from  jjarietal  subperitoneal  fascia — and  separates 
them  from  the  diaphragm  and  from  the  anterior  lamella  of  the  lumbar  fascia 
covering  the  quarlralus  bimborum  and  psoas  muscles.  (2)  Vessels,  nenes, 
and  connective  tissue  form  the  iicflicle.  (3)  Partial  covering  of  peritoneum 
upon  their  anterior  surfaces  and  bi>rdcrs. 

Relations.— Anterior  Surface— (a)  Right  Kidney;— Liver  (right  lobe) 
— periloneum  intervening;  asccmling  colon  and  hepatic  flexure;  duodenum 
(descending  part);  suprarenal  capsule  (to  slight  extent),  (b)  Left  Kirlney; — 
Stomach  (fundus) — peritoneum  of  lesser  sac  intervening;  pancreas  (tail); 
splenic  artery  and  vein;  splenic  flexure  of  colon  and  upper  part  of  descending 
colon;  dumlenum  (ascending  part);  suprarenal  capsule  (to  slight  extent). 
Posterior  Surface  -(Both  Kidneys)— .Areolar  fatty  tissue.  se[>arating  ihe 
kidneys  from  diaphragm  and  quadratus  lumhorum  and  psoas  muscles;  pos- 
terior abdominal  wall,  corresponding  to  eleventh  and  twelfth  ribs  and  trans- 
verse processes  of  first  and  second  lumbar  vertebra:';  diaphragm  (areolar 
tissue  intervening);  anterior  layer  of  posterior  aponeurosis  of  Iransversalis 
(i.  e,,  anterior  layer  of  himbar  fascia),  se[)araling  kidney  from  quadratus 
lumhorum;  (>soas;  diaphragmatic,  transversahs  and  iliac  fascia  h'ning  diu- 
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Description  of  Lumbar  Fascia. — Consists  of  three  layers,  which  en- 
shealhc  eretlur  spin:e  and  quadratus  lumborum  muscles.  (I)  Posterior  or 
superficial  layer : — Layer  ihroiigh  which  latissimus  dorsi,  and  serratu.s  pos- 
licuA  inferior  beneath  it^  are  connected  to  the  vertebral  spines  (same  thing  as 
aponeurosis  of  those  muscles).  Lalissimus  dorsi  is  connected  with  it  most 
posteriorly — serralus  posticus  inferior,  lying  beneath  latjssimus  dorsi,  is  con- 
nected with  its  upper  part  anteriorly  to  latissimus  dorsi — and  beyond  the  line 
along  which  these  twu  muscles  are  connected  with  it  {/.  c,  after  these  two 
muscles  are  free  of  it)  it  gives  origin  to  the  posterior  part  of  the  internal  ob- 
lique— and  then  passes  on  (after  internal  oblique  is  free  of  it)  tu  merge  with 
middle  layer — thus  binding  down  [>osterior  aspect  of  erector  spiuEc.  It  is  con- 
tinuous with  the  vertebral  aponeurosis.  (2)  Middle  layer: — Arises  from 
tips  of  lumbar  transverse  processes — runs  outward  between  quadratus  lum- 
borum in  front  and  erector  spin;e  behind,  to  tieshy  part  of  transversaiis  muscle 
— forming  posterior  aponeurosis  of  trans vers;d is.  It  is  joinctl  at  outer  border 
of  erector  spina.'  by  posterior  layer — and  at  outer  border  of  tjuadratus  lum- 
borum by  anterior  layer.  It  is  attached,  aijove.  to  lower  margin  of  la^l  rib — 
and.  below,  to  ilio  lumbar  ligament  and  adjacent  iJiac  crest.  (J)  Anterior 
layer : — attached  to  front  of  lumbar  transverse  p>rocesses  at  inner  border  of 
quadratus  lumborum — covering  anterior  surface  of  quadratus  lumborum  to  its 
outer  border,  where  it  becomes  united  with  middle  layer  and  becomes  the  Irans- 
versalis  fascia.  .Attached  above  (forming  Hgamentum  arcuatum  externum) 
to  front  of  transverse  processes  of  first  (or  second)  lumbar  vertebra  and  apex 
of  last  rib,  and,  below,  to  iliolumbar  ligament  and  iliac  crest  (Fig.  493). 


SURFACE  FORM  AND  LANDMARKS. 

(I)  .\  horizontal  line  ihrough  the  umbilicu"^  will  be  below  (he  lower  border 
of  each  kidney — about  j.5  cm.  (i  inch)  below  the  right  kidney,  and  4  cm. 
(ij  inches)  below  the  left  (Quain).  According  to  Treves,  such  a  line  will  in- 
tersect the  lower  portion  of  the  right  kidney,  and  pass  below  the  left.  (2)  A 
vertical  line  from  the  middle  of  Poupart's  ligament  upward  to  the  costal  arch 
will  have  one-third  of  the  kidney  to  its  outer,  and  two  thirds  of  the  kidney  to 
its  inner  side.  (J)  Posteriorly,  the  kidney  lies  within  a  parallelogram  in- 
cluded within  ihe  four  following  lines:  fa)  Line  parallel  wilh  an<l  2.5  cm. 
(1  inch)  external  to  the  spine,  from  the  lower  border  of  the  tip  of  the  eleventh 
dorsal  spine  to  the  center  of  the  tifi  of  the  third  lumbar  spine,—  (b)  Line  drawn 
outward  for  7  cm.  (3}  inches)  at  a  right  angle  to.  and  from  the  ujiper  end  of  line 
"a," — (c)  Line  drawn  outward  for  7  cm.  (2}  inches)  at  a  right  angle  to,  and 
from  the  lower  end  of  line  **a,"— (d)  Line  parallel  with  line  "a,"  between  the 
outer  ends  of  lines  *'b"  and  **c.*'  (4)  The  right  kidney  is  generally  from  1.3 
to  2  cm.  (i  to  }  inch)  lower  than  the  left,— and  will  lie  that  far  below  the 
measurements  given  in  (0  above.  (5)  The  upper  !)order  of  the  kidney  lies 
upon  a  level  with  the  eleventh  intercostal  sfnice  and  with  the  eleventh  or  twelfth 
dorsal  spine— the  right  kidney  lying  .somewhat  lower.  (6)  The  twelfth  ribs 
divide  the  kidneys,  approximately,  into  a  superior  and  an  inferior  half. 
(7)  The  lower  border  of  the  kidney  about  corresponds  wilh  the  center  of  the 
spinous  process  of  the  third  lumbar  vertebra.  (8)  The  kidneys  are  accessible 
lo  pressure  in  the  triangle  formed  by  the  lower  border  of  the  Iwelfth  rib  above, 
and  the  outer  border  of  the  erector  spime  internally.  (Q)  The  axes  of  the  kid- 
neys are  oblique — from  above  and  within,  downward  and  outw\Trd.  (10) 
The  superior  fiole  of  the  kidney  is  about  5  cm.  (2  inches)  from  the  median 
plane,     (ii)  The  hilum  of  the  kidney  lies  about  5  cm.  (2  inches)  from  the 


